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PREFACE  TO   FIFTH   EDITION. 

In  preparing  the  fifth  edition  of  this  '^  Manual  of  the  Practice  (A 
Medicine,''  the  work  has  again  been  Terr  carefully  reri^ed.  some 
sections  have  been  largely  re-written,  and  notices  of  many  diseases 
recently  recognised  or  omitted  from  former  editions  have  been 
added.  Among  the  former  are  the  introductions  to  Disetises  of 
the  Nervous  System,  and  to  Diseases  of  the  Blood,  and  the 
subjects  of  Aphasia  and  Ringworm.  Among  the  latter  are 
Glandular  Fever,  Divers'  Paralysis,  Erythromelalgia,  Angeio- 
neurotic  CEdema,  Hypertrophic  Puhnonar}'  Osteo-iirthropathy, 
and  Tubercle  of  the  Skin.  A  separate  section  is  devoted  to 
Diseases  of  the  Mediastinum;  and  Filarial  Disease  and  Hsemo- 
globinuria  have  been  transferred  to  Diseases  of  the  Lymphatic 
System  and  of  the  Blood  respectively. 

I  have  often  in  the  text  given  my  authority  for  statements 
made,  but  I  may  here  mention  that  I  have  consulted  many  of 
the  articles  in  Professor  Clifford  Allbutt's  ^*  Svstem  of  Medicine/' 
and  that  I  am  indebted  to  the  "  Twentieth  Centurv  Practice  of 

* 

Medicine,"  Manson's  ^  Tropical  Diseases,*'  Coles'  treatise  on  ^'  The 
Blood,"  and  many  other  works  on  special  subjects. 

It  has  been  thought  advisable  to  make  a  change  in  the  style  of 
the  printing  of  the  work,  and  it  is  hoped  that  the  larger  page,  with 
a  clearer  type,  will  be  found  to  be  an  improvement. 

FREDERICK  TAYLOR. 

October,  1898. 
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PREFACE. 

involving  a  much  wider  ar^,  but  too  obscure  in  their  origin  to 
demand  a  readjustment  as  yet. 

By  consulting  the  most  recent  works,  especially  those  of  Fagge, 
StrtLmpell,  Payne,  Ziegler,  Gowers,  M.  Mackenzie,  Douglas  Powell, 
Ralfe,  H.  Moms,  and  Crocker,  to  whom  I  must  express  my 
indebtedness,  I  have  sought  to  bring  this  book  fully  up  to  the 
modem  state  of  knowledge.  I  liave  not,  howevei*,  devoted  much 
space  to  the  lUscussion  of  theories,  finding  that  the  facts  of 
medicine  are  amply  sufficient  to  fill,  and  more  than  fill,  a  volume 
such  as  this,  and  being-  convinced  that  these  facts  require  to  be 
seized  and  held  fast  by  the  beginners  in  medicine,  not  only  for  the 
sake  of  diagnosis  and  treatment,  but  also  for  the  right  estimation 
of  the  various  theones  which  are  advanced.  With  a  biief  state- 
ment, therefore,  of  such  views  I  liave  in  mast  cases  been  content. 


FREDERICK  TAYLOR. 


20,  WiMPOLB  Street, 

Cavendish  Square,  W. 
January,  1890. 
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2  INTRODUCTION. 

tlmt  each  Ls  the  fii'st  &<^cntia1  lesion  in  tlie  history  of  the  patient*s 
ilhiess,  altliou^h  each  owns  some  pi-ecedent  cause,  sucli  as  chill, 
or  conU^pon  by  mici*o-organism  in  the  case  of  pneumonia,  alco- 
holic inilulgenco  in  the  cjise  of  ciirhosis,  and  some  hithei'to 
unknown  causiition  in  the  case  of  cancer  of  the  stomach. 

We  also  ciiiinot  deny  the  name  of  disease  to  the  disturhanoes 
of  anatomy  that  may  follow  such  primary  lesions  in  some  cases. 
Thus,  ciii'hosis  of  the  liver  leads  to  efiusion  of  licpiid  into  the 
jwritoneal  cavity,  abdominal  dropsy  or  ascites;  cancer  of  the 
stomach,  involving  the  pylonis,  causes  secondary'  dilatation  of  the 
walls  of  the  stomach ;  valvular  (lisea.<^  of  the  heart  causes  con- 
gestion of  the  liver  and  kidneys,  and  dropsy  of  the  feet  and 
legs. 

Then,  again,  as  a  result  of  either  of  thase  groups  of  anatomical 
changes,  thei-e  are  cei'tain  disturbances  of  functions,  and  abnormal 
subjective  senstitions,  such  as  pain,  vomiting,  jaundice,  thd  ptuisage 
of  albumen  in  the  unne,  and  othei*s.  Are  they  also  diseases  ? 
'I'here  is  no  difficulty  in  coming  to  a  conclusion  that  in  these  also 
tlieix)  is  disease. 

liiLstly,  we  have  to  do  with  a  cla.ss  of  disorder  in  which  no 
st  ru(;tund  change  whatever  can  l)e  found :  these  are  mastly  refer- 
al)le  to  the  nervoiLS  system ;  they  consist  of  jiain,  or  sjiasra  of 
muM^le,  or  loss  of  sensation,  or  loss  of  jwwer,  or  vascular  changes 
H<»(M>ndary  to  functional  alterations  in  the  vascmiotor  nerves. 
This  (change  in  every  case  is  for  the  time  being  disease,  and  the 
didrront  instiinces  are  groui)ed  aa/unciional  diseases. 

Hut  the  subject  maybe  approache<l  fi*om  another  point  of  view. 

Having  diKiided  that  the  teim  disease  has  a  very  comprehensive 

niiMining,  wo  may  seek  to  determine  how  we  shall  employ  the  word 

diiMfisna    tliat  is,  how  we  shall  airange  w^hat  we  know  of  the 

|M)KNibht  (Oiang(*s  of  structure  or  function  into  se|>arate  gi*oups  for 

pnirticnl  pnr|M)s(v4.  These  practical  purpases,  in  relation  to  diseases, 

aro  l.hoh'  nnvignition  during  life,  when  the  investigation  of  struc- 

\\\r\\  (iinnot  Ih)  ho  complete  as  after  death,  and  their  sul>sequent 

\  \\H\\  UM»ni.    W«^  then  i>erceive  that  the  vai-ious  changes  of  stnicture 

whioli  w(M*uiinoi  otu'selvi^  see  are  accompanied  by  certain  other 

c)u^U)^v(»  wHiJudary  «lis<^a«»s,  or  functional  disturbances,  which  are 

'^.^  wMiw  iuiUwtiiHiH,  or  si/niptonis,  of  the  dee|)er  change.     Thus, 

^^!h  ivlVuvisv  wo  hav(«  ]Miin,  c^nigh,  and  shoi-tness  of  breath  ;  with 

.-^nvvr  v>(  tho  stoniiu'li,  |Miin  and  vomiting.     These  indicjitionsmay 

^  <t>xv<iv\*  ox(H»ri«»nceH  on  the  pai-t  of  the  i^itient,  like  pain, 

—  ..tn^V    icuklMlitv   to  wit  or   move;  or  objective   signs   to  the 

Tr>wotfU  ^wc^  **  swoUing,  lianlness,  elevation  of  tt»mi)omtuix5. 

i  "^i^*^  ^\bj«vtivt»  signs  nnist  1k>  mentioned  esjxK'ially 

».^s  Vro^«  «!*  fAifsictd  sitjns,  a  t^rm  us(h1  mostly  in 

%-*»'.nAthM4  itf  t'lie  ch(»st  and  alxlomen  with  the 

-a*  )d»i  ^i^l|i»tton),  and  the  eai*  (auscultation 
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r  percussion).  Tims,  ni/mptcmia  aii*l  phytUal  tni/ni  aro  rsf^iileil 
s  Tonning  the  .iiiiii  total  of  iill  tlm  n*ulLs  nf  n  st.nirtural  lediun 
wliith  win  lie  niimifest  lo  the  phj-Hiciftii  am]  guidu  him  I'u  his 
opinion. 

Now,  Grgt,  the  patient  has  ccrtAia  experience*)  of  ■linui'der  and 
discotufoi-t,  wliicli  lire  to  him  a  very  renJ  illnetv  or  diseHse  ;  tteiviudly, 
the  physicinn,  by  his  special  knowledge^  ciin  »'how  tlie  oxiHtencn  uf 
other  (lifiturlmnces  uupercetved  by  the  patient ;  and  tliirdly,  there 
are  sUU  facte  which  he  may  be  unable  to  olinerve,  and  whicli  are 

iDoly  revealed  by  the  pathologist  on  poit-^noHem  examination. 
V  Are  we  U>  limit  the  term  diaeanes  to  the  last  or  to  the  seoond 
■f  this  series,  or  may  we  allow  it  to  be  nncd  also  for  the  headacbea, 
tomiting,  dropsies,  convidsionn,  kc.,  wtiich  are  the  moat  prominent 
part  of  the  [Hktient's  suflering,  but  which  are  to  the  physician  only 
the  Bymptoms  of  sometliing  deeper,  to  which  ho  is  cunatjintly 
Ktriviiig  to  attain  ?  Provisionally,  no  <)oubt,  we  must  allow  the 
term  a  wide  application.  Fur,  in  tlie  fimt  place,  there  is  tlie 
jfrhule  class  of  fnuctional  disorders,  wliich  have,  ha  far  as  our 
Dent  knowledge  extends,  no  anatomical  basis,  and  whicli  must, 
ivertheless,  be  distinguished  from  one  another  and  treated  ;  and 
tndly,  there  is  the  fai^t  that  lesiDiis  of  tlie  deeper  organs  may  lie 
y  imperfectly  revaJed  even  by  conditions  which  cause  Tnuch 
sufTering  to  the  patient. 

But  though  we  may  be  nometimea  eorapelieil  to  think  of  dropsy, 
or  headache-,  or  neuralgia  as  a  disease,  we  muat.  remcmlier  that  we 
should  never  rest  content  with  that  position  until  every  effort  has 
be«n  mnile  to  find  out  what  organ  or  structure  may  he  at  fatdt, 
and  we  should  never  i>ermit  ourselves  to  fall  into  the  slovenly 
"^'ifthit  of  ticketing  all  symptoms  with  the  name  of  diseases,  and 
reating  them  without  any  attempt  to  remove,  or  modify,  the 
utinuite  tanise,  when  it  may  lie  with  no  great  difficulty  ascejtained. 
'  i  search  after  deeper  causes,  which  is  incumbent  on  every 
l^ysiiuan  with  regard  to  the  case  before  him,  is  being  prosecuted 
*~'i  the  greatest  vigour  by  the  profession  in  the  case  of  those 
4  known  as  functional  diseases;  and  it  is  possible  tliat 
mny  of  them  will  at  no  great  distance  of  time  be  found  to  be  due 
l«  stnictiiral  changes,  which  at  present  elude  our  nlwervation. 

A  thorough  knowledge  of  every  diseaso  rwiuii-es  an  acquaint- 
ance  with  several  separate  bronchos  of  study,  which  are  as 
follows  :— 

£Hato^,  the  study  of  its  causes  in  general.  Patiujtogy,  the 
study  of  its  causes  within  the  body,  and  the  processes  resulting 
Ihcrefrora.  Mnrbid  Awtiomy,  the  alttirations  in  the  structures 
caused  by  it.  .S^iploms,  the  indications — subjective  on  the  jjart 
of  tlie  patient,  and  objective  to  the  physician — by  which  we  an-ive 
at  a  knowledge  of  wliat  is  wrong.  JHagnoaw,  the  method  of  ilia- 
-.tingiiishing  from  oneauolherthodiseascBtliat  may  have  symptoms 


,,  miicii  act  as  predisposing  causes  at  c 
causes  at  another.     JRtiology  strictl 
causation  of  disease,  but  it  is  perhaps 
remotei*  causes,  and  to  those  condition; 
a  disease,  without  its  being  known  he 
rence.     The  relations  to  disease  of  age, 
Foundings,  food,  and  preceding  illnesses 
under  this  heading.     On  the  other  han 
the  body  immediately  preceding  or  caui 
sidered  rather  as  pathological  processes  1 

Pathology  is  sometimes  used  to  sign 
structures,  but  it  is  better  limited  to  t 
cesses — ^that   is,   practically,   the  influei 
disease  have  upon  the  functions  and  struc 
morbid  anatomy  or  pathological  anatomy 
diseased  structures  themselves. 

Symptomatology  is  the  study  of  the  syi 
and  associated  with  this  and  with  its  morl 
consider  what  have  been  called  comp 
Complications  are  certain  lesions  or  syi 
result  of  the  original  disease,  but  only  oc< 
and  are  not  regarded  as  a  necessary  par 
abscesses  are  a  complication  of  enteric 
common  complication  of  phthisis;  parotil 
tion  of  pneumonia.  But  the  term  is  applie 
for  instance,  in  enteric  fever,  rose  spots 
universally  present,  and  yet  they  are  r 
disease  and  never  as  complications.  We  m 
light  the  case  where  one  disease  occurs  «*  * 
but  as  far  as  our  nw^  ' 
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lipiptoma,  physical  uigns,  or  points  in  the  hiBtory  of  the  caxea 
vhich,  taken  together,  indicate  that  the  patient  in  uuSering  from 
a  jnrticular  ailment. 

By  differential  diagnona — a   somewhat  tautological   term — in 
meant  a  knowledge,  in  any  given  diseaae,  of  all  the  other  diseases 
■hid)  most  clearly  resemble  it,  and  the  points  of  difference  upon 
which  reliance  may  be  placed  to  distinguish  it.     But  the  word 
iltii^MM  is  not  always  used  with  the  same  extent  of  meaning. 
liome  would   limit  its  use  to  the   cases  where,  after  a  careful 
consideration  of  the  symptoms,  signs,  and  history,  aided  by  their 
luMwledge  of  the  pathological  processes  to  which  each  organ  is 
liable,  they  injer  what  tliey  cannot  actually  see^ — namely,  that  the 
jntieat  has  this  or  that  disease.     But  the  term  may  be  extended 
tn  the  noogwition  of  quite  obvious  lesions,  where  the  amount  of 
ialerence  required  is  little  or  none,  as,  for  instance,  where  one 
"diHgnoses"  a  black  eye,  a  lacerated  wound,  a  fractured  bone  with 
the  fragment  projecting  from  the  skin,  or  a  pleural  effusion  after 
exploring  the  chest,  and  seeing  the  serum  in  the  syringe.     There 
IN,  however,  no  sharp  line  of  distinction  between  these  groups  of 
cases,  and  they  are  all  of  them  technically  diagnoses,     Bimilarly, 
it  may  be  said  they  are  all  differential  diagnoses,  since  the  recog- 
nition of  a  paHicular  disease  cannot  be  cousidei'ed  sure  unless  the 
diseases  most  like  it  are  deliberately,  or  instinctively,  as  it  were, 
excluded.     Every  diagnosis  requires  obviously  a  careful  considera- 
tion of  the  symptoms,  physical  signs,  and  other  indications  of 
disease ;  but,  in  addition,  the  foi'mer  history  of  the  patient  and 
the  duration  of  the  symptoms  are  of  the  utmost  importance ;  and 
finally,  the  physician  must  have  a   tolerably    complete    know- 
ledge of  the  lesions  to  which  each  organ  is  liable,  and  of  their 
relative  frequency  under  different  conditions.     Probability  is  an 
important   element  in  diagnosis.      In    exceptional    instonceK  a 
diseaHB    may  present  a  physical   sign,   symptom,    or  indication 
which  IS  not  caused  by  any  other  known  condition.     Such  a  si^ 
or  symptom  is  said  to  be  palhognomimic  of  the  diseajM  in  question. 
As  a  fact,  the  a\xm\ier  oi  jxUhognomonic  tymplmna  is  u  very  small 
one. 

It  will  have  been  gathered  from  the  remarks  on  diseases  that 
by  diagnosis  we  shall  always  aim  at  finding  out  the  pr-inutri/ 
lesion;  thus,  we  must  not  be  content  with  calling  any  puiii 
rheumatism  or  neuralgia,  but  we  must  try  to  find  out  whether 
such  pain  is  caused  by  pressure  on  a  nei-ve,  by  inUammation  of  a 
nerve,  ot  by  degeneration  of  nerve-ti-acts.  But  in  many  cases 
the  patient  suffers  from  numerous  Bymptoms,  pain,  cough,  sick- 
ness, dropsy,  albuminuria,  and  others.  As  a  rule,  we  should  try 
to  see  bow  far  aJt  these  conditions  may  be  due  to  one  single 
ry  lesion,  such  as  valvular  disease  of  the  heart,  or  granular 
e  of  the  kidney ;  but  we  must  not  forget  tliitt  frequently 


C  INTRODUCTION. 

iwo  (tv  luoi-e  iii<li'{»euderjt  lesioiLS  coexist,  and  prcxluce  a  complex 
arniiip'Uicut  of  syiuptoms. 

Prognosis. — Suooessful  prognosis  requires  a  thorough  aoquaint- 
aiKX*  with  the  natural  history  of  every  diiiease,  with  the  extent  to 
which  the  dmeane  is  influenced  by  age,  sex,  and  other  a*tiologica] 
factors,  and  a  careful  judgment  on  the  variations  of  the  patient 
fitim  day  to  diiy. 

'I'he  fjuestions  that  arise  in  prognosis  are  such  as  these  : — ^Will 
the  jiati(?nt  i-eoover  ?  Will  he  recover  completely,  or  be  left  with 
any  organ  damaged  ?  Will  he  ever  have  the  disease  again  ?  If 
it  is  a  fatal  disease,  how  long  w*il1  he  live  ? 

In  the  ciirly  d;iys  of  a  disease  the  question  of  recovery  can  only 
I  Mi  answered  by  a  consideration  of  the  percentage  mortality  as 
known  by  statistics.  As  the  case  proceeds,  the  nipidity  or 
severity  of  the  symptoms,  the  condition  of  the  circulation  (pulse 
or  heai-t),  the  ability  to  take  food,  the  integrity  of  the  nervous 
system — are  the  jyoints  wiiich  have  most  bearing  on  one's  opinion. 
In  practice,  prognosis  is  often  of  the  greatest  importance  for  the 
physician's  credit,  and  a  hasty  conclusion,  which  turns  out  wrong, 
is  often  remembered  iigainst  him  more  than  any  want  of  success 
in  treatment. 

Treatment. — In  this  we  should  aim  first  at  the  remo>'al  of  the 

uiuse  where  this  is  possible ;  if  not,  we  may  succeed  in  neutralising 

its  influence.     One  or  other  of  these  methoils  may  suffice  to  cure 

all  the  symptoms  and  troubles  of  the  patients ;  but  in  most  cases 

we  are  also  called  \i\ion  to  deal  dii*ectly  with  the  symptoms,  using 

nJinedies  that  have  no  influence  ujwn  the  underlying   disease. 

Wo  must,  when  doing  this,  never  forget  that  such  symptoms  hold 

a  ixwition  secondaiy  in  imiwrtance  to  that  of  the  disease  which 

CJiuses  them.   Lastly,  we  must  in  all  cases  countei'act  the  tendency 

to  death,  which  may,  indeed,  1x3  the  mituiiil  course  of  the  disease, 

or  may  arise  rather  as  an  accident  fix>m  some  infrequent  com- 

iilication.     As  an  example  we  may  take  phthisis,  which  is  due 

iirimiirily  to  the  invasion  of  the  tubercle  Ixicillus.     The  removal 

if  Uiis  when  once  it  has  obtfiined  a  footing,  cannot  be  dii-ectly 

A^M^xl.     Its  influence  can  be  neutralised  by  the  best  hygienic 

^mHimlingBi  by  fresh  bracing  air,  and  by  special  climates  which 

faui>)W'  ihe  IhxIy  to  resist  the  action  of  the  bacillus.     In  the  mean- 

wi  iWv  t)w«v  aw  numoi'ous  symptoms—cough,  exi)ectomtion,  iwiin, 

*     sni  ^Hwrhrt'*! which  will  diminish  as  the  condition  of  the 

^■ttvw^  ««*l  which   can   l)e  also  controlled   by  suitable 

,«J^   4ii  *»MiUon,  serious  compHcjitions  may  arise,  especially 

ft    irinw^    «f    bloo<l,   by   which    life    is   directly 

^ni  >w^  *  ^i^^^th  may  Ih)  aveiixjd  by  proi^r  thera- 

V*WAvilk^  otl\ision  is  an  instance  in  which  we 

^H***^  ^^  ^^*'  distress  due  to  the  presence  of 

M*  -iiu.  r i*M:rti .  '"iw  W^wwvnl  of  the  liquid  either  by  tapping, 
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or  by  the  use  of  drugs,  is  followed  by  i-elief  of  all  the  Hymptoms. 
One  point  it  is  very  necessary  to  impress  upon  the  student — 
namely,  that  diseases  are  to  be  tresited  not  by  medicines  or 
surgical  manipulations  and  operations  alone,  but  by  regulations 
as  to  rest  or  exercise,  diet,  hygienic  surroundings,  residence,  and 
other  considerations. 

Prevention. — The  prevention  or  prophj/laxis  of  disease  will  only 
\ie  occasionally  referred  to.  It  is  almost  co-extensive  with  sanitaiy 
science.  It  consists  partly  in  avoiding  the  causes,  partly  in  so 
l>reparing  the  body  im  to  render  it  insusceptible  to  the  operation 
of  such  causes :  of  this  last  method  vaccination  is  an  example. 

Classification. 

Some  time  ago  diseases  were  divided  into  general  and  local,  the 
latter  being  those  in  which  particular  organs  or  parts  of  the  body 
were  mainly  or  alone  affected,  such  as  the  heart,  the  lungs,  the 
brain,  or  the  skin ;  and  the  former  those  in  which  the  whole 
economy  was  disturbed,  so  that  it  could  scarcely  be  said  that  one 
organ  was  more  affected  than  another.  The  peculiarity  of  many 
of  these  complaints  was  that  they  were  accompanied  by  fever, 
that  they  were  contagioiLs,  or  transmissible  from  one  person  to 
another,  and  that  one  attack  protected  the  individual  moi-e  or  less 
completely  against  a  subsequent  attack. 

Improved  methods  of  research  with  the  microscope  led  to  proof 
that  not  only  did  the  coniagium^  or  virus,  or  medium  of  ti'ans- 
mission  from  man  to  man,  consist  of  visible  particles,  but  that  these 
particles  were  themselves  living  orgzinisms,  different  in  different 
diseases,  capable  of  cultivation  and  reproduction  both  within  and 
without  the  body.  The  study  of  these  micro-organisms  is  the 
science  of  BacUriology, 

Tlie  general  diseases  wei'e  thus  seen  to  be  lK)th  infectious  and 
specific,  and  we  may  instance  typhus,  scarlet  fever,  measles,  small- 
pox, and  influenza.     But  extended  researches  showed  also  that 
many  diseases  hitherto  considered  load  were  also  due  to  specific 
and   infective  agents :   for    instance,   pneumonia,  tetanus,   and 
diphtheria,  as  well  as  suppurative  fever ;  and  in  their  intimate 
pathology  these  disorders  with  their  pronounced  local  manifesta- 
tions must  fall  into  line  with  the  well-known  fevers,  such  as  typhus 
and  small-pox.     Classification  then  is  rendered  difficult  by  the 
fact  that  if  the  organs  of  the  body  are  taken  as  a  basis,  there  are 
diseases  which  affect  the  whole  body  simultjvneously  and  no  one 
organ  in  particular :  but  when  these  are  investigated  and  their 
bond  of  union  is  found  to  be  the  infective  micro-organisms,  then  it 
is  seen  that  a  number  of  diseases  affecting  mainly  one  organ  or 
part  of  the  body  must  be  included  with  the  infectious  disonlers ; 
and  as  the  tendency  of  all  modem  research  is  to  discover  micro- 


^rrcver,  an  advantage  in  re 

viineases,  formerly  called  local,  as  long  as 
groupings,  and  it  is  this,  that  in  their  physict 
they  are  necessarily  comparable  with  the  oth 
the  same  group,  whether  the   infectious  na 
have   been  shown  or  not.      Consequently  t. 
''  infectious  diseases "  will  be  found  to  conta 
obviously  general  diseases,  with  some  only  oi 
pronounced  local  characteristics.      The  suooet 
deal  with  the  diseases  of  the  various  systems,  m 
cardiac,  alimentary,  &c.,  amongst  which  it  will 
many  have  an  ongin  in  specific  infection. 


INFECTIOUS   DISEASES. 


NATURE  OF  IHFEOTION. 

Bt  infectiouti  diseases  in  meant  the  diaeasea  which  depend  upon 
t'le  introduction  into  the  body  fi-om  without  of  a  vinu  or  coit- 
lojiam;  and  this  contagion  or  infective  ngent  wherever  it  can  be 
aemoDHtrated  has  proved  to  be  a  miwoKcopio  living  being,  or 
"iuro-organiam,  which  can  multiply  within  the  body. 

I^t  some  skin  diseases  (ringworm,  favus)  were  due  to  the 
UiTa«ion  and  growth  of  minute  vegetable  organisms  has  been  long 
Itnown,  and  these  fungi  could  be  seen  with  no  great  difficulty  by 
tie  microscope :  they  belong  mostly  to  the  class  of  Mouldtt  or 
Uyphomi/oetea.  The  micro-organisms  which  are  related  to  the 
infectious  fevers  require  for  their  detection  special  methods  of 
KUining,  as  well  as  very  high  powers  of  the  microecope.  They 
belong  almost  entirely  to  the  class  of  SchizomyceUe  or  fianon  fungi. 
These  are  all  minute  cellular  bodies,  devoid  of  a  nucleus,  and 
possess  the  faculty  of  being  stained,  when  dead  and  dried,  by 
certain  dyes,  such  as  methylene  blue,  gentian  violet,  and  fuchsiii. 
They  occur  in  various  forma,  such  as  minute  spherical  or  ovoid 
bodies,  called  coooi  or  micrococci  ;  straight  rod-like  bodies,  citlled 
hacilli ;  spiral  or  screw-like  bodies,  called  spirilla.  Cocci  may 
adhere  together  in  long  threads  or  chains  {slreplococcun),  or  in 
plates  {mo'iamopedia),  or  in  cubical  gi-oups  (aarciTta),  or  in  an 
irregular  manner  {ttaphyloeoeeus).  Zoogkfa  is  a  term  given  to 
masses  of  cocci  or  rods  united  together  by  a  gelatinous  inter- 
oellular  substance.  Some  bacteria  possess  cilia  or  flaijeUa,  by 
means  of  which  they  impart  independent  movement  to  the  organ- 
ism. The  flagella  are  few  or  many,  generally  longer  than  the 
body  of  the  cells  and  spirally  twisted. 

Micro-organisms  are  reproduced  by  division ;  but  also,  eKi)ecially 
in  the  case  of  bacilli,  they  form  spores,  which  are  more  resistant  to 
destructive  agents  like  heat,  draught,  and  disinfectants  than  the 
micro  organism  itself.  Some  of  these  spores  form  within  the  cell 
itself  imdogmmu);  others,  eepecLaUy  cocci,  have  been  thought  to 
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itriwi  liy  tlie  cuiivcraio) 
{arthoKjwm  or  joint  gjit 

In  I'uliitiDn  to  diK(»JK  aa  important  dii^tiuctian  lius  to  be  di:awii 
with  regiird  to  the  bacteria  found  in  various  diseiisea,  and  that  is 
thnt  tliey  are  not  all  the  (uitual  causes  of  the  disease.  Those 
'  ^h  oui  be  proved  to  iictually  cause  the  disease  are  caJled 
jtnthogenie  baeta-ia  ;  others  which  may  be  found  in  association  with 
them,  bnt  which  flourish  in  deiwl  and  dying  animal  tissues,  and 
in  vugetoble  and  inorganic  matter,  are  called  saprophytic  ba^ariu. 
A  further  distint-tiun  ia  made,  since  amongst  pathogenic  bacteria 
some  can  only  thrive  on  living  tissues,  while  others  can  live  also 
uii  uutnide  the  iKMly ;  the  former  are  called  oblvjatory  pathoyeme 
baeteria,  and  the  latter  /nctUlative  saprophytic  bacteria.  And  con- 
versely,such  saprophytes  as  cannot  thrive  in  living  tissues  ai-e  called 
MitjaUrry  aaprophyten,  and  others /ncii/tod'm  jxi^iogenic  bacteria. 

With  the  firHt  discoveries  of  pathogenic  micro-organisms,  it 
WHS  naturally  supposed  that  the  speeijie  cause  of  the  disease  bad 
Wm  found ;  but  in  the  sense  that  each  particular  organism  is 
{Kiculiar  to  one  disease  alone,  this  has  not  piiived  to  be  true.  In 
some  diseases  only  one  pathogenic  mici'o-oi^anism  is  found,  and 
this  may  be  regarded  as  epecijio,  e.g.,  in  tuberculosis,  anthi-ax,  and 
typhoid  fever.  In  otiier  diseases,  such  as  erysipelas,  infective 
HndocaiTlitis,  and  septioemia,  more  than  one  jxithogenic  organism 
luive  been  found.  The  conditions  which  an  organism  must  fulfil 
in  order  to  be  regai-ded  as  [lathogenic  were  fii-st  laid  down  by 
Koch  ;  increased  knowledge  requii-es  their  amplification,  and  tliey 
are  thus  given  by  Kanthitck.  A  pathogenic  specific  germ  (n)  mnst 
bo  II  parasite  or  a  facultative  {nirasito ;  (6)  it  must  be  found  in* 
vni'iably  in  the  tissues  of  an  animal  dead  from  or  adeclxKl  with  tlie 
diseiute  in  question ;  (c)  it  must,  never  under  any  circumstances 
occur  in  other  diseases,  nor  within  the  noruial  tissues ;  (d)  the 
orpiriism  tnwsmitted  from  the  diseased  or  dead  animal  to  an 
atl'L-vti-'d  susceptible  luiimal  must  reproduce  the  lesion,  and  in  this 
sii-iiiid  dihuased  animal  the  originid  organism  must  bo  found  ;  (e)  if 
llm  orgjini.sm  can  be  cultivated  outside  the  animal  body,  then  an 
lU't.ificiiLl  cultivation  inoculated  expeiimeiitidly  into  a  susceptible 
animid  must  agiiin  produce  the  disease,  and  this  animal  muxt 
again  contain  tho  organism  in  its  tissues  or  blood ;  (/)  these 
processes  must  occur  in  invai'iable  succession  under  identical  con- 
ditions; (i/)  the  toxins  and  poisonous  substances  obtained  from 

.   tho  aTtificiul  ctdtivations  must  agree  chemically  and  physiojogicnlly 

^  with  those  obtained  from  the  diseased  animal, 

,5      According  to  Kanthnck  only  antlirax,  diphtheria,  and  tetanus 

^!^ulfil  all  these  conditions ;  gtundcra,  tuberculosi.><,  actinomycosis, 
[.^  goiiurrbun,  and  malignant  wdema  fulfil  all  hut  the  last,  Diseases 
-  in  which  thera  is  more  than  one  pathogenic  orgiutism  have  been 
nlntody  muutioned.    Lastly,  no  orgauisuu  have  been  separated  i 
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thsbeftlthy  (iiolation)  ;  luioUier  is  by  destroying  the  virus  in  the 
sick  person,  or  in  whatever  clothes,  booliK,  itxjm,  or  furniture  he 
tatj  amtamioata,  or  in  whatever  excreta  may  pasa  from  him 
[diiinfidion)  ;  the  third  in  by  so  modifying  the  condition  of  the 
pOBsible  recipient  that  he  becomes  insusceptible  to  the  influence 
of  the  virus,  even  if  brought  into  contact  with  it  (produdion  of 
immtmittf;  immunitation). 

liohtiotL — The  patient  should  be  placed  in  a  separate  room, 
if  possible  on  a  separate  floor  of  the  lioune,  which  may  be  Hcreened 
off  by  a  sheet  wetted  with  solution  of  carbolic  acid  (1  in  40). 
Thdroagh  ventilation  must  be  as  far  as  poAsible  kept  up,  ns  the 
Jilation  of  the  poiaon  by  a  constant  influx  of  fresh  air  is  a  mont 
important  part  of  the  process.  All  unnecessary  furniture,  curtains 
and  tarpetii,  clothes,  &c.,  to  which  contagion  may  adhere,  should 
be  removed  from  the  room.  The  attendants  should  be,  as  far  aa 
posBible,  those  who  are  protected  by  a  previous  illness;  and  it 
lAoalJ  be  remembered  tliat  their  clothes  may  convey  tiie  disease 
M  they  pass  from  the  sick  room  to  other  parts  of  tlie  house, 
oiless  such  overclothing  is  cluuiged  before  coming  into  eontnct 
nth  others.  Only  such  books,  papers,  or  toys  should  be  allowed 
in  the  sick  room  as  may  be  afterwards  burned ;  and  food 
rnnoved  from  the  sick  room  should  not  be  partaken  of  by  other 

J)iaat9CtioiL~~I}iginfection  of  the  Excreta — In  ent«ric  fever  or 
cholera  the  infective  agent  is  contained  in  the  stools.  Tliese 
ahoold  be  thoroughly  disinfected  by  thotough  mixture  with  strong 
earbDlic  acid  solution  (1  in  20),  mercury  pei-chloride  (I  in  600),  or 
mlphat«  of  iron  crystals,  and  left  to  stand  some  little  time  before 
being  thrown  away.  Destruction  by  strong  mineral  acid,  with 
Kubsequent  burial  in  the  earth,  bus  been  recommended,  but  it  ta 
not  generally  possible  in  large  towns.  The  sputa  should  be 
similarly  disinfected  in  enteric  fever. 

Di*infeetion  of  the  Clothing. — Linen  may  be  disinfected  by 
prolonged  soaking  in  solution  of  carbolic  acid  before  washing. 
WooLen  clothes  must  be  exposed  to  a  dry  heat  of  180°  or  200", 
and  this  is  best  done  in  special  ovens  constructed  for  the  purpose, 
now  in  possession  of  most  of  the  local  sanitary  authorities. 

Diainfectiim  of  th«  Patient. — After  the  patient  ha>i  recovered, 
and  before  he  mixes  with  his  friends,  he  should  have  several 
warm  baths  and  be  rubbed  with  carbolic  soap,  llie  special 
treatment  required  in  scarlet  fever,  on  account  of  the  prolonged 
denqoamation  of  the  epidermis,  to  which  the  virus  adheres,  will 
be  deecribed. 

Dittnftetion  of  the  Room. — After  the  patient  has  left  the  room 
in  which  he  has  been  ill,  it  requires  to  be  thoroughly  disinfected 
before  it  is  occupied  by  othei-s.  This  is  best  done  with  burning 
folphnr.     A  pound  of  roll  sulphur,  or  a  sulphur  candle,  should  be 
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kills  the  micit)-or^iiiLsiiis,  or  ren<1ei'8  their  poisons  innocuous — has 
not  l>een  clearly  shown.  The  causes  which  have  been  suggesteil, 
and  which  are  still  under  discussion,  ai*e :  The  influence  of  the 
febrile  tempei-ature  (see  Relapsing  Fever)  ;  the  destruction  of  the 
bacilli  by  leucocytes  {pJho^gocytosU) ;  the  mfluence  of  the  blood  or 
tissues  on  the  bacilli  or  their  poisons.  Of  these  the  la^t  seems  the 
most  probable,  the  view  being  that  the  bacilli  themselves  pixxiuce 
a  material  which  prevents  theii'  further  git)wth  or  development, 
and  thus  ends  the  disease. 

Transmission  of  Infectious  Diseases. — This  is  really  a  bninch 
of  preventive   medicine,  but  a  brief  notice  of  it  cannot  l)e  ex- 
cluded from  a  w^ork  like  this.      The  infectious  diseases  having 
been  defined  as  those  in  which  a  virus  ^or  micro-organism)  is 
introduced   into  the  Ixxly,   it  must   be    here   stilted    that   the 
virus  is  derived,  fii*st,  frem  other  human  l)eings  ill  of  the  dis- 
ease, dii*oct]y  or  indirectly,  as  in  scarlatimi,  measles,  and  many 
others;   or,  secondly,  frem  animals,  as  in  rabies,  anthnix,  foot 
and  mouth  disease;  or,  thirdly,  from  the  soil  or  other  source 
independent,  as  far  as  is  known,  of  the  previous  pai-ticipition  of 
other  men  or  animals  in  the  pixx^ss,  as  in  ague.     When  tnms- 
mitted  from  one  human  being  to  another,  it  may  be,  apu*t  from 
experimental  inoculation,   conveyed   in    solid   tissues,   in  liquid 
secretions,  normal  and  pathological,  in  expii'ed  air,  and  in  clothes 
and  other  articles.    In  the  majority  of  aises,  as  in  typhus,  small- 
pox, and  diphtheria,  the  breath  is  no  doubt  the  means  by  which 
the  poison  is  conveyed ;  in  others  again,  as  in  sairlet  fever,  the 
Ain ;  in  others,  ss  diolera  or  enteric  fever,  the  faecal  discharges ; 
m  odien,  like  Byphilis,  the  pus  from  sores.     The  exlialations  f n)ni 
fte  hranth  and  sidn  render  the  patient  canlagiaus  in  the  pro|>er 
«HR  ol  the  term — ^that  is,  that  those  who  ai*e  neiu*  to  the  pitient 
im  a  Vnger  or  shorter  time  run  some  risk  of  catching  the  disease ; 
encualioDS  commonly  reproduce  the  disease  by  infecting 
ornulk  whidi  others  drink,  or,  possibly,  the  air  whicli  ' 
;  and  lastlji  pus  containing  tlie  virus  must  coine. 
^^i4  either  with  the  mucous  membiTine  or  with  an 
^te  sn&oe  of  the  skin. 

•fafMi^qp^g  which  the  infectious  diseases  are  com  - 

doubt  *1m^  this  begins  with  the  ap[)eiiniiH*e 

■nd  lasts  some  weeks.    It  is  a1x)ut  two 

I*  it  may  be  three  or  four  in  mc^iislosf 

-\iriit  or  more  in  pertussis.     Scarlet 

sx  are  infectious  as  long  as  des<|ua- 

__^ QQ  the  body ;  and  enteric  fever  and 

^ul '  mm^^mam,  .^mk^  ^kods  Qootinue  unhealthy. 

go^*^  '^■■feft^CllH^Ai—lhKe  are  three  ways  by  which  the 

in  ^''  '■*^a»«:-flHH»lHHBifaain  one  person  to  another,  or 

iJread)  ^'^•'^^j^nm^^  ^isVt  sepanting  the  sick  frem 
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HeredUary  diapoaUion  may  be  alludeil  to  horei  na  the  converxe 
of  iimate  inunimity ;  it  is  obeerveti  especially  in  tuberculoKtH.  "• 
The  appearance  of  this  dixease  in  the  offaprinf;  of  tuherciiloiis 
jnrente  is  moBtly  due  to  the  traosmission  of  thin  abnormal  nuti- 
f^ibility ;  in  rare  castas,  possibly,  to  the  a<3tual  traiismit«ioii  of 
Um  badlltu. 

Aopdred  immunity  is  that  which  in  imparted  in  one  or  mot's 
np  to  individuals  previoUHly  Ruticeptible,  The  most  common 
anseof  immunity  totturds  an  infectiouB  diMBse  is  the  fact  that 
the  indifidual  hiu)  alr««uly  liad  the  disenne.  There  are  but  few 
eiieptioiis  to  the  rule  that  scarlet  fever,  small-pox,  chicken-pox, 
mfsules,  and  other  such  illneesefl  do  not  occur  a  second  time  in 
the  Rime  patient.  This  protection  is  probably  cloftoty  related  to 
the  Donditions  wliich  terminate  a  given  infection  in  those  who 
ire  miBeriug ;  the  alt«red  condition  of  the  blood  and  tissues 
Kbich  destroys  the  miPro- organ  isms  persists  nfter«'ards  for  many 
jcara,  or  a  life-time,  and  auta^'onLses  the  influence  of  any  sub(«- 
^Dent  contagion  of  the  same  kind. 

k  metJiod  by  u-liicli  firotection  may  be  purpasely  ac/juired  is  tlie 
iiiwdittton  of  the  individual  with  some  animal  substance  poesessing 
"pmal  qualities  in  relation  to  the  dieeaae.  This  may  be  weakened 
"t  attenuated  virus  of  the  diseaae  in  question — that  is,  the  micrO' 
npoisms  of  the  disease ;  or  it  may  be  the  same  micro-organisms 
in  their  full  virulence,  but  in  very  small  amount ;  or  it  may  be  the 
hcterial  products  or  toxins  of  the  disease  without  the  organisms. 
^  first  of  these  methods  has  been  employed  in  the  cholera  of 
diickens,  in  anthrax  of  sheep,  aad  in  the  human  subject  in  hydro- 
I^Kibia.  The  means  used  for  attenuating  a  virus  cannot  here  be 
giren,  but  that  employed  by  Pasteur  to  prevent  hydrophobia  is 
described  in  the  chapter  on  that  disease. 

Vaocinatiim  used  as  a  protection  against  small-pox  (p.  't\\  is 
uiso  an  illustration  of  the  methml,  since  vooetnta  (or  c<no-jxKc)  is 
undoubtedly  small-pox  attenuated  by  transmission  through  the 

Another  method  of  immunisation  results  from  the  principle 
that  if  an  animal  susceptible  to  a  given  di.sease  is  rendered! 
completely  immune  {e.g.,  by  repeated  injections  of  culture  fluids 
deprived  of  the  bacteria)  the  blood-serum  of  this  animal  sub- 
cutAneoasty  injected  into  another  susceptible  animal  will  render  it 
also  immune  against  both  the  bacteria  and  the  toxins  of  the 
disease.  The  substance  contained  in  the  serum  has  been  called 
mttHaxin,  and  the  serum  itself  antitoxic  servm.  ., 

Still  another  method  of  obtaining  immunity,  at  least  in  animals, . 
is  to  feed  tbem  with  the  living  micro-organisms  or  with  their 
prodocti.    . 
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|ihii'«Ml  ill  an  oartlicnware  vessel  or  pipkin,  and  this  should  rest  on 
I  wo  tir  XhriHn  bricks  in  a  large  pan  of  water  in  the  middle  of  tlie 
nNtni.  The  chinks  of  the  windows  shoidd  be  pasted  np  with 
slips  of  brown  paper;  the  sulphur  should  1)0  set  alight,  and  the 
door  should  be  closed  and  jwisted  up  in  the  same  way  as  the 
windows.  It  is  needless  to  siiy  tliat  no  one  should  i-emain  in  the 
iVM>in.  After  five  or  six  hours  the  sulphur  will  have  burnt  iti«*]f 
out;  the  ixx)m  may  be  entered,  and  the  windows  thrown  wide 
o|ien.  Subsequently  the  wall  jMiper  should  be  stripped  off  and 
bumetl,  the  floor  and  woodwork  thoroughly  scrubbed  with  carbolic 
soap,  or  sanitas,  and  the  ceiling  whitewashed  ;  or  the  floor,  ceiling, 
walls,  wowiwork,  and  furniture  may  be  thoroughly  rubbed  with 
l>rwui,  which  must  be  afterwards  burnt  with  all  the  fragments 
that  drop  about. 

Immunity. — Persons  who  are  insusceptible  to  a  particular 
dis>L\w5e  are  said  to  be  immune,  or  to  have  immunity.  Such 
imnuinity  may  bo  partial  or  complete,  temporaiy  or  lifelong, 
ii^ivito  or  acquired.  Of  the  conditions  of  innate  immunity  little 
<tMi  U^  Siiid.  Some  sj)ocies  of  animals  are  immune  towards  the 
nKii^vii^vi  from  which  other  s{>ecies  sufler;  it  can  be  hardly 
v^vi'tvttHi  that  particular  i*aces  of  men,  much  less  classes  or 
ii^uviduals,  should  l>o  immune  towards  the  fevers  to  which  the 
ii»%».v^  as  a  whole,  is  susc(^])tiblo.  The  neai^est  approach  to  an 
rt^jWAtii»  immunity  is  that  of  the  negro  towards  yellow  fever.  In 
^  iC^v^n  race,  however,  suscx^ptibility  vanes  very  much.  It  is  a 
tVicC  v^kiiA^rved  evoi-y  day,  that  of  a  numl)er  of  persons  exposed  to 
Uht;  cvMtttagion  of  a  jNiHicular  dis(^iso  only  a  certain  number  will 
v«U;h  ^h^  illness ;  the  rest  will  escajw;,  even  though  they  are  not 
.^pp^avatl^'  protected  by  any  of  the  methods  to  l)e  mentioned 
\*li>vb.  Nlvuroover,  in  those  who  are  aftcnrteil  from  the  same 
v-.y|»vKx*a\^  U»  ixmt^^on,  the  disease  may  pi'esent  very  different 
.U>e;i\s\»  yA  ••i^w^vitv.  It  is  not  only  matter  of  observation,  but  has 
\au  .lu'\\a  t\\  ^\|Knnment,  that  siisce]>tihility  to  infectious  diseases 
i»uu\wivh1  \>\  MtHrvution,  fatigue,  cold,  damp,  unsuitiible  diet, 
\\w\  uuluw^imhlo  (Hmditions:  while  a  mei*o  locjil  influence 
\io  iu  v'^ks^Htuat  when  pneumonia  <>r  bronchitis  is  succeeded 
.  • . •  \  I V  \i\\^\  \\\\*kfx\\y\\  of  t  he  lungs.  Ihit  the  working  of  the  law  is 
I  U^ki  k\\\\  \\  in  i|uit-o  certain  that  the  fattest  and  most 
*  I X  A\S  »»»„  V  hiKUs^s  ^vf  w  family  often  sufler  from,  and  succumb 
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vi\^lia»t  4wv-^s^k<\*f  m^irlatina;  while  others,  apparently 

Is*.  I,.,  »iv.i,\    ^^s^k^^  \AX  With   a  mild    illness.     A   si>ecial 

.     i  \.v    i*'    '*  »^K"   Uv*vM«n>«  is  noticed  in  the  case  of  some 

.'   \       :i...  i    ak  UiU^I^^^»  in  women  after  delivery,  and   in 

\  \  ,     \v».»^*'i,v   s^vs^^^Ti^^no  mirgiml  oiKjrations ;  in  the 

.  I'l.    Kv^t  \x%M«\d    nmy  l>o  the  cause  of   the 

..  ih  V    ''\  ^^^^'\^«ln«|;  for  the  nrntagitm  a  meansof 
.1..  '»  .^        \^*>Us^   \^\\^^^^'  in  the  susceptibility  t« 
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a  maximum  from  that  time  to  7  or  8  in  the  evening,  and  then 
falls  to  itt)  minimum  after  midnight. 

EepstnUon  of  Temperatnre. — The  temperature  of  the  body  in 
Uikenj  for  ordinary  cliniciil  purposes,  by  means  of  the  clinical 
mercurial  thermometer,  which  registers  the  temperature  after  it  is 
removed  from  the  body,  by  a  portion  of  the  mercurial  column  being 
prevented  returning  into  the  bulb  of  the  instrument.  It  is  usually 
about  four  inches  long,  so  that  it  can  be  carried  in  the  pocket. 
The  bulb  of  the  instrument  may  be  placed  in  the  axilla,  the  groin, 
the  mouth,  or  the  rectum. 

In  the  two  former  situations  it  is  necessary  to  see  that  there  is 
comjJete  contact  of  the  skin  with  the  bulb,  and  it  must  remain 
there  sufficiently  long  for  the  surface  of  the  skin  to  attain  the 
temperature  of  the  boily  generally  :  from  one  to  three  or  live 
minutes  suffice,  according  to  the  sensitiveness  of  the  thermo- 
meter. In  the  mouth  the  bulb  should  be  placed  under  the  tongue, 
and  the  stem  must  be  grasped  by  the  lips.  Under  certain  circum- 
stances the  rectum  may  be  employed  for  taking  the  temperatui-e  ; 
the  bull)  is  introduced  for  one  and  a  half  inches.  The  result  can 
be  depended  on ;  but  it  is  obviously  a  method  that  is  not  always 
convenient.  It  may  be  well  to  bear  in  mind  another  way  of 
ascertaining  the  body-heat — that  is,  by  passing  urine  on  to  the  bulb 
of  the  thermometer,  but  its  application  is  rather  limited.  As  a 
fact,  the  axilla  and  the  mouth  are  most  frequently  employed. 
Besides  the  ordinary  clinical  thermometer,  there,  is  in  use  a 
thernK)meter,  shaped  like  a  very  small  watch,  which  is  sensi- 
tive, but  has  the  disadvantage  of  not  fixing  its  i*ecord :  and  there 
are  surface  thermometers,  which  are  useful  in  special  investiga- 
tions. 

In  consequence  of  daily  variations,  both  in  health  and  disease, 
it  is  desirable  to  recoixl  the  temperatures  at  least  twice  a  day  :  the 
bebi;  times  would  be  5  or  G  a.m.  and  5  or  6  p.m.,  so  that  the  lowest 
and  highest  temperatures  should  be  observed.     Social  arrange- 
ments do  not  usually  allow  of  this  in  slight  cases  of  illness,  so  that 
10  A.M.  and  G  to  9  p.m.  are  more  often  the  times  selected ;  but  it 
most  be  remembered  that  at  10  a.m.  the  temperature  is  already  ( 
rising,  and  that  after  7  p.m.  the  maximum  is  generally  passed. 
In  severe  illnesses,  like  typhoid  fever,  pneiunonia,  Sic.y  it  is  veiy 
desirable  to  take  the  temperature  at  least  every  four  hours,  when 
the  daily  variations  can  be  more  closely  watched.     The  tempeni- 
ture  should  in  all  cases  be  recorded  on  a  chart,  with  a  dot  for  each 
observation  and  lines  drawn  from  dot  to  dot ;  by  this  means  the 
oscillations  of  the  temperature  are  graphically  represented,  and  its 
general  behaviour  is  more  clearly  brought  to  the  mind  than  by  long 
columns  of  figures.     It  has  been  objected  that  we  can  never  know 
what  takes  place  between  each  pair  of  observations,  and  that  a 
lixie  drawn,  say,  from  a  dot  at  99°  to  another  dot  at  101°  foui* 
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In  tlie  i':i>«='  of  iiKin.  thes»^  xnethoiL<  of  antagonising  bacterial 
di>rr:i>«'>  liavf  l»tvn  api'Iie'l  l-^-th  jirevt-ntively  ami  curatively. 

A  tnie  immunity  Ls  s^.uirht  in  the  itis*»  of  vaccination  and  of 
cholera -inticu hit itMis.  In  liyili\»|'Iuibi;i  the  proces8  initiated  by 
Pasteur  is  empltiyrtl  in  the  \oi\:^  j»eri«««l  of  inculiation  after  the 
vims  h;L*i  l^een  imviiLiteil  hy  the  J^>5r-hite.  Tlie  tlisease  Ls  not  so 
miicli  prevented  ;is  >tnuii:Ietl  at  its  hirth.  Finally,  in  diphtheria 
and  tetanus  antitoxic  serums  aiv  u?etl  to  diminish  the  eflect^  of 
disease  alresuiy  decLire^l  {^urum-iherfA^ieuiies). 

Tlie  explanation  of  the  alK>ve  requite  i»  still  far  from  complete. 
It  is  admitteil  tliat  imuiunity  doe?*  not  de|iend  solely  on  the 
prtx^ss  of  pha*/oc>/tofis  or  the  destruction  of  the  micro-or^nisms 
by  the  leucocytes  of  the  int\vtcHl  jvi-son,  thou«;h  this  may  have  an 
important  inrtuemv  in  ivrtain  c:ises:  but  it  is  more  generally 
l)elieve<l  that  the  explaiwtion  mu>t  lie  in  the  stimuhition  of  the 
tissues  an«l  cells  of  the  Ixxiy.  ph:i4^x\\-Tes  as  well  as  othei-s,  to  a 
great^jr  resisting  and  antitoxic  jx^wer  than  they  befoi^  iK)sses8eil. 
In  the  case  of  an  antitoxiv^  srmm  tliis  etfei-t  is  nipidly  attained  by 
its  injection  into  tlie  system. 

A  pei"fect  classitirtition  of  :i.o  ir.lWtious  dis<>suies  is  at  pi-esent 
almost  imjMissible.  It  will  K*  >urtioient  here  to  make  some 
provisional  groupings. 

iHfimiies  of  nwrf  ct  i/jss  irruti»  rnui^ruJoify. —  Due  to  Schizo- 
uivwtes :  Uelajx^ing  tVvor.  omerio  fever,  induenza.  cerebro-.spinal 
feVer,  yellow  fever,  ei  x-si jx-las.  diphth.eria,  clioleni,  plague, 
tubercle,  lepix)sy.  yysiv.i.-i.  s^^jnicami.^,  totanus.  actinomyces, 
anthrax,  glandei-s, 

Ihie  to  Protozai :  Ague,  aniabic  dys4*nt*Ty. 

IHoM^stlfiific^taiH  tnirteriiJ-iy^r/.  —Typhus.  M«xiiTen":inejjn  fever, 
Weil's  disease*,  wiirlet  fever,  lurt^sles  rulx»jla,  vjinola,  vaccinia, 
nuiiii).«s.  wh«.x»ping-c«ugh,  dengue.  IxTi-lxri.  dvs<>nteiy,  syphilis, 
hvdivphobia,  foi»t  and  mouth  dis4M.M\ 
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•  iHis 'e^er  .'uul  pyn»xiii  are  not  always  us*h1  in  the  siune 

*         vek  Villa:  AUMotinw^s  limited  to  the  men*  fact  that  the 

^*je<.   ***^-^  ^  J  ^^  cWvatinl,  fever  compivhending  the  risi*  uf 

'•^"    '■'"*-^''**  "    ^^^^^    ^^^1^    ^^\\    the  other   iKxlily   disturUi net's 

^^^.-^  •.'*s.    •^'^yj^^^^^  ^j      ^yj4  irt  well  known,  the  tvm^K'i-jiture 

..».,.     ^^  ■    *^^    I    ^^^^.^  Wtwwn  07-5'  and  99^  Fuhivnheit. 

-<^    ^      .<*-*^  *^  ^^^  ^    ^^  ^»,»iug  the  normal  tempenituiv,  and 

""^    ^     ^,    ,j^i.  •honnonu'ter  give  such  a  record. 

ii^ou»..\-4\s  of   the   normal   teniiH-ratuix) 

^rtysJi  Mwwn    2   A.M.   and   7    a.m., 

t      <i;  1  ui  llio  afternoon,  remains  at 


Ni^i 
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liwfliuw  Jeejily  eongesUnl  or  livid,  and  Ibe  e^U'Cuiilius  sliow  tlie 
mat  cliant'e. 

Mimftiiaiy  SyaUm. — The  tongue  becomea  fiured ;  genemtly,  at 
iix\  tbe  fur  i»  white,  aail  tlie  tongue  is  i^till  uiuut ;  tliea  the 
[OB^  becomes  dry,  the  f ui-  peels  from  the  ed^tew  or  tip,  and  ahoym 
tile  bright  red  tongue  beueuth.  Inter  on,  the  tongue  becouieij 
wf)'  diy,  stiff,  hiird,  ilirty  brown  in  colour,  fisaui'ed  on  the  surface, 
and  eiked  with  dried  reiuaiiiK  uf  muHvii,  buccul  Heci-etious,  food, 
3Di]  uuuetinied  hlood.  In  tbiM  Ktage  a.\60  the  guiuH  uiv  oovei'etl 
irilh  Ik  simiLir  mllcetion,  whii;b  is  uilled  avrdet.  Lo^M  of  appetit«, 
ur  suurexiiL,  in  one  of  the  fiiMt  Migus  of  fever ;  soiiietiiQes  j^ii^kuead 
u  present,  and  m  all  oute^  digestion  is  feeble.  The  boweU  are 
luuitlly  comttipiteil.  The  spleen  is  often  slightly,  in  certain 
iii:f»i£es  veiy  uiucli,  euliu'ged  und  tender. 

Cirailalion. — The  heiiii's  uction  is  quickened,  at  first  excited, 
then  feebler.  Tlie  pulse  I'anges  from  80  to  120  or  more.  It  tsat 
first  full, lK>unding, and  firm  ;  it  Hoon  becomes  softer  and  dicrotic  ; 
and  with  high  fever  it  is  hypordicrotic  {see  the  Pulse).  In  later 
.stages,  as  the  heart  becomes  more  feeble,  it  is  quick,  very  small, 
very  compressible,  running  or  fiickcring.  With  progressive 
weiikening  of  the  heoi-t's  ikction,  the  first  sound  becomes  faint,  or 
iuaudible,  and  the  impube  may  be  detected  outside  tbe  nipple, 
showing  that  the  heart  is  l)ecoming  diluted. 

HapirtUion. — This  is  ijuiekened  in  propoi-tiuu  to  the  pulse,  and 
the  rise  of  tempei'atui'e  :  it  may  rise  to  SO  or  10  iu  the  minute. 
When  the  illness  Iuls  lasted  some  time,  the  liases  uf  the  lungs 
lieeome  congested  (hypostatic  congestion),  and  the  i-espuatoiy 
movementii  of  the  upper  ^>art  of   the  chest  iu  fixint  are  ei:ug- 

A7(/ii«^*.^The  ui'ine  iu  fever  is  scanty,  high -coloured,  and 
deposits  a  brick-red  .sediment  of  urates  on  cooling.  The  urea  is 
iu  excess,  and  the  chlorides  are  usually  diminished.  In  seveiij 
febrile  illnesses,  there  may  be  a  smidl  quantity  of  albumen. 

A'ervotu  S;/gltm. — Ke;idache  is  common  at  the  commencement 
of  pyrexia ;  there  is  also  a  heavy  feehng,  dulness,  or  disinclination 
t*>  think  or  make  any  mental  eflbi-t ;  after  a  time,  tlie  iwitieut  not 
only  does  not  wish  to,  but  cannot  exert  the  intellect ;  he  becomes 
drowsy,  and  when  he  drops  off  to  &\ei'[i,  begins  to  bilk.  Iiater  on 
he  is  delinous  witliout  reidly  sleeping,  und  the  delirium  uuty  Ix^ 
muttering,  and  is  occasionally  maniacal,  the  patient  gutting  out  of 
bed,  struggling  with  his  nu'ses  or  attendants,  or  jiuuping  otit 
of  the  window.  In  the  last  stages  there  is  pi-ofound  unconscious- 
ness or  coma.  The  disturbance  of  the  musculai'  system  shows 
itself  in  general  bodily  weakness,  tremor  of  tongue  or  limbs 
when  they  are  moved,  and  twitching  of  the  muscles  (subsultus 
tendinum). 

Daily  Vaiiations. — The  temperature    in    fever   shows   d:iily 
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Jimuft  liitiT,  /^ivcs  a  falhe  iwpi-esision  of  a  steady  rise,  of  which  we 
have  no  evitienco.  But  when  once  we  recjognuse  that  there  may 
h.4Vt«  bi»t*n  variations  in  the  interval,  we  need  not  be  misled  by  the 
fliart,  any  nioi-o  thiui  by  a  column  of  figures  recording  the  same 
obstu' vat  ions,  and  it  is  cei*tain  that  the  chart  gives  at  ooce  a 
ixaa|>ivhonsive  gnuip  of  the  course  of  the  fever  so  far  as  it  can  be 
known  fixjm  the  observations  tiiken.  When  studying  the  four- 
hour  chart  of  a  long  illness,  I  have  often  found  it  useful  to  draw 
up  fitjui  it  a  fi-esh  chart,  selecting  only  the  lowest  morning  and 
tJit)  highest  evening  tem|)enitui*es,  and  thus  showing,  in  the 
nuiht  ni\)uiinent  way,  the  extreme  oscillation  in  the  body-heat  on 
eiU'b  day. 

BMOgp  at  T6mperature.--In  disease  the  temperature  ranges 
fixmi*J-il  ,  or  even  lower,  to  110^  or  111''.  Temperatures  of  116'' 
and  \^^  have  In^tm  i\H\)i*dod,  but  considemble  doubt  attaches  to 
their  gt^iaiinemvis. 

Many  terms  have  Ihh^u  ustnl  to  denote  the  different  degrees  of 
tomjiin'atuix*  aUive  or  Inflow  normal ;  Wunderlich  gives  eleven 
in  all.  ihit  I  tlank  the  following  are  all  that  are  practically 
wautoil  : 

i\^lU|iM)  teiu})«Taturc»  02  a"*  or  lower  to  96^ 

Sulxuoviual        „  i»<*»  to  97-5" 

Kvvruml  »»  .  97•5Mo09^ 

iil^ght  vor  luvKltfale  pyrexia  from  99^  to  lor  in  the  mornlDg, 

or  Ut2'5^  in  the  evening. 
^o>oJr\>  p.vreJtia  ....        from  101  ^  to  103^  in  the  morning, 

or  1(^^  in  the  evening. 
HviHurp.vroxia     ,        .        .        .        above  1U5^ 

iVXhlTHXXS   AsstHMATIU)  WITH   PYKKXIA. 

ISixAia*  tV\\^r»  m'  fobrilo  i\Mu*tion,  is  ai\x>mj)anieil  by  many 
oihor  diNturUuuHvs  Uv^idtvs  elevation  of  temin^mtui-e ;  in<lee<i, 
o\oi\  fuuotiou  of  the  UhIv  is  moiv  or  loss  u|kSi't  whenevtr  the 
tom|vn»tm\»  is  r.UMHl  for  uioiv  than  a  very  sliort  time;  and  the 
>\iMptouiN  which  will  U*  hoiv  shortly  enumeniteil,  iuv  jut?sent 
im^iv  or  hvN.s  in  all  the  febrile  disiv4Si«es 

> AIM. --It  is  hot  to  the  touch.  s<mietimes  intensc»ly  so;  gener- 
allv  drv.  but  it  uuiy  1k»  moist;  juid  in  some  diseases  pix)f  use  sweat.s 
uuix  »HVur»  whioh.'.Mmiotimes  |H'i\x»j>tibly,  sometimes  scarcely  at 
all.  i>Hhuv  the  temjHU-atuiv.  i>uoh  pt^-sjumtions  may  cause  an 
eruption  oi  sudaniimh  or  miliaria.  The  tx>lour  of  the  skin  over 
Uio  UhIv  is  gi»nenilly  launial,  unless  tlieiv  are  erujitions,  such  as 
miliaria,  or  tlu»  .sjHH'ilic  nushes  t»f  M-jukitina,  measles,  typhus,  and 
v^hei>.  Hut  the  face  is  often  Ihi.sluHl,  e.sj»irially  at  the  commence- 
ment of  a  fever:  often  tin*  chet^k.s  and  lips  are  Hushed,  and  the 
J^-v  i>  eU'wheiv  i»ale  ;  later  on,  with  a  failing  ciix-ulation,  the  face 
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b  if  cold  wator  wero  riinninii:  down  liis  hark  ;  or  lie  shiwldcrs  or 
>liiv.'iN,  imd  tiiiiilly  he  may  have  a  delniite  i-iijar.  Tliis  is  a  inoi-e 
or  less  prolongal  attack  of  shivering,  iii  which  the  pitient 
trembles  all  over,  his  teeth  chatter,  he  feels  intensely  cold,  his 
face  in  pinched,  and  the  nose,  ears,  and  finger  tips  are  livid.  But 
ihmgh  the  surface  is  cold,  the  internal  parts  are  hot,  and  if  the 
thermometer  is  used,  it  will  be  found  that  the  temperature  is 
ooDstantly  rising  from  the  first.  The  rigor  may  last  from  a  few 
minutes  to  half  an  hour,  an  hoiu*,  or  more.  In  young  children, 
rigors  do  not  occur,  but  their  place  is  often  taken  by  a  con- 
vidsion. 

The  second  stage  of  the  fever  is  the  fcuiigium^  in  which  the 
8Jcin  Ls  hot,  and  the  various  phenomena  already  recorded  are 
present. 

In  some  fevers  the  temperature  may  rise  to  its  maximum  or 
acTtu  just  before  the  onset  of  the  third  stage. 

The  third  stage  is  that  of  defervescence  or  decline,  which  occurs 
either  by  crisis  or  lysis.  In  crisis  there  is  a  rapid  fall  of  tempera- 
ture to  the  normal  within  twelve  to  thirty-six  hours ;  it  is  some- 
times accompanied  by  profuse  sweating,  sometimes  by  diarrhcpa 
(critical  sweat  or  diarrhoea).  In  lysis  the  temperature  falls  more 
slowly,  taking  three  or  four  days  to  reach  the  normal. 

For  some  days  after  a  pyrexia,  the  temperature  may  be 
unusually  low  (subnormal),  e.g,^  97°  or  96°  in  the  morning,  and 
from  this  time  the  period  of  convalescence  is  established. 

The  phenomena  of  rigor,  fastigium,  and  crisis,  occur  typically 
in  ague,  in  which  they  may  be  aU  comprised  within  a  period  of 
six  to  twelve  hours. 

Death  in  Feyers. — ^This  results,  first,  either  from  exhaustion 
after  prolonged  illness  or  from  the  intensity  of  the  fever  or 
blood-poisoning  in  a  few  days ;  secondly,  from  hyperpyrexia  in  a 
small  number  of  instances  only,  though  it  is  not  uncommon 
for  the  temperature  to  rise  very  high  when  the  patient  is  at  the 
point  of  death  from  other  causes ;  thirdly,  from  cardiac  failure ; 
fourthly,  from  pulmonary  complications. 

Certain  anatomical  changes  are  common  to  nearly  all  deaths  in 
high  fever.  The  blood  is  thin,  unduly  liquid,  dark  in  colour,  and 
rapidly  stains  the  aorta  and  large  vessels.  The  red  corpuscles 
are  diminished,  the  white  corpuscles  are  increased  in  quantity. 
Small  petechiie  or  haemorrhages  are  found  under  the  serous 
membranes  of  the  pleura  and  pericardiimi.  The  solid  organs — 
liver,  spleen,  and  kidneys — ^are  large  and  soft,  and  the  kidneys 
and  liver  show,  under  Uie  microscope,  some  granular  change  in 
their  secreting  cells. 

The  muscles  may  show  the  peculiar  degeneration  which  was 
described  by  Zenker  (see  Enteric  Fever,  p.  44),  and  haemorrhages 
and  abscesses  may  form  in  their  substance. 
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fluctu<itioi»s,  which  ai-a,  as  a  rule,  similiir  to  those  observed  in 
lieiilth  —that  is  to  Sfiy,  the  temperature  is  lower  in  the  morning, 
and  higher  in  the  evening  ;  the  lowest  point  is  commonly  i-eaclied 
about    midnight  or  'i  a.m.,  and  the  highest  from  4  to  6  p-h. 
Ojcftsioniilly  the  reverse  obUins,  the  temperature  is  highest  in 
the  morning,  lowest  in  the  evening— (ypiM  inversae.     The  pulse 
iinil  reapiration    rise  tirid    fall    with  the   temperature,  and    the 
genariil  discomforts  of  the  patient  vaiy  in  the  same  manner. 

(-ontititutes  an  illiiesa  nuiy  be  one  of  throe  kinds ;  it  may  be  «m- 
(iJifwiM,  remiOeiU,  or  wUrmiUent  (Fig.  ]).     A  continuous  fever  is 
one  in  which   the  temperature  in  constiuitly  above  the  normal, 
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and  tlie  differences  between  the  morning  and  evening  tempera- 
tures never  exceed  the  vaiiation  in  health— that  is,  one  and  a 
lialf  degi-ee.     A  remittent  fever  is  also  ouo  in  which  the  tem- 

exceeds  one  and  a  luilf  degiw.     Thiia,  in  the  moi-uing  it  may  fall 
two  or  ihi'ee  degrees,  but  never  reaches  the  normal.     An  inter- 
mittent pyrexia  is  one  in  which  the  morning  teinpeiutui-e  falls  to 
the  nonniil,  or  below  it,  while  the  evening  rise  is  two,  thi'ee,  or 
moi'e  degrees  nl>ove  it. 

In  stiriie  viu^cn  of  illness  there  may  be,  at  one  time,  a  continuous      ^ 
pyrexia,  ^it  nnollifr  a  remittent,  and  at  a  tliii-d  time  on  inter- 
mittent pyi-oxiii ;  w,  for  iustauiw,  in  enteric  fever  and  in  plithinis. 

OouTse   of  Pyrexia. — In  many  cases  of  fei-er  a  wry  definite 
course  may   Ik'    i-ecogniaed,  the   beginning  and   the    end   being 
marked  Itj  lei-tuin  chamcteristic  ])lienomem. 

chilly  feeling,  so  that  the  patient  seeks  the  lire,  and  he  may  feel 

>J 
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The  Cause  of  Pyrexia. — Tliis  is  a  subject  that  can  only  l)e 
slioi-tly  ilealt  with  here :  it  ha.<;  been  much  discussed,  and  there 
is  still  much  unceilainty  al)out  it.  Tlie  normal  temperatui-e  of 
the  Ixxly  dej)ends,  fiiNt,  upon  Heat-prod^iction  (or  Thermogenesis) 
by  chemical  changes,  and  it  is  said  that  80  per  cent,  of  heat- 
])roduction  goes  on  in  the  muscles,  indejiendent  of  their  contrac- 
tion, and  controlle<l  by  nerves  arising  from  centres  in  or  near  the 
corpus  striatum ;  secondly,  upon  Ifeat-ioss  (or  Thermolysis),  which 
occurs  fi-om  the  skin  to  the  extent  of  about  80  per  cent.,  and  by 
the  lungs  (and  the  ingesta  j>a.<?sed  out  as  fjeces)  to  the  extent  of 
20  |x»r  cent.  Tlie  nerve  ap|>aratus  concerned  is  chiefly  the  vaso- 
mot4>r  system,  by  which  the  circidation  through  the  skin  is 
aflect^l.  If  the  skin  becomes  hot,  the  vessels  dilate,  the  skin  is 
cougestetl,  it  l^ecomes  a  l)etter  conductor,  more  blood  passes 
thix>ugh  it,  and  so  heat  escapes  by  radiation  to  the  surrounding 
air.  With  high  fever  also,  i*espiration  is  quickened,  and  the  loss 
of  heat  fi*om  the  pulmonary  surface  is  proportionately  increased. 
The  centime  contix)lling  the  operation  of  heat-loss  is  situate  in  tlie 
medulla  oblongata. 

Obviously,  the  t^^mperature  will  rise  if  the  heat- production 
increa.ses  with  normal  heat-loss,  or  if  the  hejit-lass  is  less  with 
normal  heat-production.  P}Texia  was  attributed  by  Traube  to 
the  latter  alone,  by  others  it  has  Ix^en  accounted  for  by  the 
former  alone.  Hale  White  believes  that  the  processes  in  operation 
aiv  difleivnt  in  diflferent  forms  of  fever. 

It  is  l>elieved  that  a  regidating  function  al.so  exists,  which 
maintjiius  the  Ixalance  l^etween  production  and  loss.  It  is  called 
Thei*i}}oia.ris,  and  proUably  has  its  seat  in  the  cortex  of  the  brain 
(ITale  White,  Ott.).  In  different  degrees  of  fever,  according  to 
MacAlist-t^r,  all  three  functions  may  l)e  disturl)ed.  Heat-regula- 
tion, the  highest  function,  is  disturl)ed  fh'st,  producing  slight 
irregular  pyrexia ;  in  a  higher  degi'ee  of  pyrexia,  heat^production 
and  heat -regulation  are  lx>1h  upset,  the  former  l)eing  increased  ; 
and  in  hyi)erpyivxia,  heat-lass,  the  lowest  function,  is  also  in- 
volve<l.  lUu*don-S.indei*s(m  regards  variations  of  t-emperature  as 
<le|>ending  especially  u|)on  heat^-loss  and  uj>on  its  iTgulation,  while 
hoat-producti(m  is,  acconling  to  him,  always  lial>le  to  \ye  in  excess 
of  actual  requiix^ments,  so  that  disturbances  of  I'egidation  nearly 
always  I'esult  in  pyivxia,  and  not  in  collapse. 

Tlie  next  |>oint  is  to  determine  how  these  functions  are  disturbed 
— that  is,  what  ai^e  the  remoter  causes  of  the  pyi*exia  ?  Some  of 
these  causes  are  well  kn()\m.  The  groui>s  of  febnlo  disorders 
usually  recognised  ai*e,  (1)  infectious  diseases,  or  specific  fet'et's  ; 
(2)  fovei-s  occasicmod  by  kx'al  inflammations,  called  sympiomuiic 
fevera :  and  (l>)  fevei^s  which  arise  from  local  disease,  or  are 
ass(x»iated  with  even  fnnctional  failure,  of  the  nervous  system  : 
the  last  arc  often  s|x>ken  of  as  n^'^tie  feven» 
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Stronger  Antipyretic  Dmes. — Thpse  nre  ctuamoijy  givpn  in 
single  dose*  when  the  temperature  reaches  a  certain  height,  such 
as  m'  or  103".  The  result  is  tbit  the  temperature  falls  within 
two  or  three  hours,  and,  remaining  low  for  a  time,  rifien  again  in 
sii  or  6^n  hours  to  a  height  not  much  different,  if  at  all,  from 
B-luit  it  would  have  reached  had  no  antipyretic  been  given.  The 
following  are  the  drugs  which  may  be  so  employed  and  their 
<ta<«s :— Quinine  sulphate,  20  to  30  grains;  salicine,  30  grains; 
stlitrlic  acid,  20  grains ;  antipyrin  (phenazone),  15  grains ;  anti- 
f^bnn  (fustanilide),  2  to  &  grains;  phenacetin,  &  to  10  grains. 
The  lust  three  are  the  most  certnin  in  their  antipyretic  action,  hut 
aire  mast  be  taken  not  to  exceed  the  maximum  doses  here  stated, 
IV  these  drugs  are  apt,  especially  autifebrin  and  phenacetin,  to 
aase  cyanosis  and  collapse  when  taken  in  too  targe  quantities. 
Antipyrin  occasionally  produces  an  erythematous  or  urticarial 
Rmh,  which  is  of  little  importance.  Antipyrin  ban  been  shown 
toaot  by  increasing  the  discharge  of  heat  from  the  surface  of  the 
tody,  doubtless  by  an  influence  upon  the  nervous  centres  presiding 
orer  the  inhibitory  or  dilating  vascular  nerves. 

External  Application  of  Cold. — This  may  be  done  in  several 
«ays : — ^The  cold  bath  ;  the  wet  pack  ;  sponging ;  ice  applications ; 
Leiter's  coils. 

Cold  Both. — This  has  been  largely  used  in  the  treatment  of      ^  - 
enteric  fever.     The  temperature  ia  taken  every  three  hours,  and  */ 
whenever  it  is  found  at  any  of  these  periodical  observations  to  he  ,-'" 

102iF.  or  higher,  the  patient  is  placed  in  a  Iwith  of  a  tempera-  '^''i* 

huw  of  70^  Ft  in  which  he  remains  for  ten  or  fifteen  minutes.  ^A.^'V' 
according  to  its  effect  upon  him.     He  is  tlien  removed,  lightly  j;  'i;,/^ 
dried,   and    replaced   in    bed.     The   temperature   will   then    be     >>' 
generally  found  to  have  fallen  to  99°,  98",  or  even  lower.     The''  ,-a' 

system  is  open  to  modifications;  the  observations  may  be  made       ^'   y- 
less  frequently,  the  bath  may  be  only  used  when  the  hody-heat  is  -s^''  %   y 
102;i' ,  or  103",  or  lOS-a",  and  the  temperature  of  the  Iwitb  raay  .^^^^ 
be  as  low  as   00°  or  as  high  as  80"  or  9l)°.     Sometimes   the^"^ 
patient  is  put  in  the  bath  at  a  temperature  of  90",  and  ice  is  then 
introduced  to  bring  down  the  heat  to  76°  or  70".     It  is  obvious 
that  the  greater  the  number  of  baths,  and  the  lower  their  tem- 
perature, the  greater  will  be  their  effect  upon  the  mean  body-heat. 
I  have  generally  made  observations  every  three  hours  and  used  a 
bath  of  «0^  when  the  temperature  wax  found  at  103°. 

Wet  I'acJc. — ^A  sheet  is  wrung  out  of  ice-cold  water  and  wrapped 
round  the  patient  for  ten  or  fifteen  minutes,  the  application  being 
made  under  the  same  conditions  of  l)odily  temperature  os  are 
directed  for  the  bath. 

Sponging. — The  body  is  uncovered  and  spoiig«l  over  with  cold 
or  ice-cold  water  from  seven  to  ten  or  fifteen  minutes.  This 
method  ia  not  generally  so  effective  as  the  two  former ;  the  tern- 
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(A  the  inKsne.  (C)  IrritatioD  ci  wnwinr  nerves,  as  in  inted^inal 
f^nm^rulalioD,  renal  and  hepatic  ocilir.  perforations  of  the  mtes- 
tine,  and  surgical  opetations.  (7)  ExtensiTe  skin  affections,  such 
as  universal  eczema,  and  lai^  horns.  (^)  After  fevers,  when  the 
temperature  may  long  remain  sahnonnal,  or  in  the  course  of 
ppemia.  (9)  Poii»ning  hj  pho^>hanis,  atropine,  morphine,  car- 
bolic acid,  and  alcohol ;  unpmia  and  diabetic  ooma. 

Treatanent  of  PyreziJL — ^The  spedal  treatment  of  each  par- 
ticular case  will  depend  more  or  less  upon  the  cause;  but  the 
genenil  principles  of  treatment  are  as  follows: — ^The  patient 
should  l>e  at  rest  in  bed,  in  a  well -ventilated  apartment ;  he  should 
lie  kept  cool,  the  amount  of  clothes  being  lessened  if  the  fever  is 
very  high.  A  distinct  lowering  of  temperature  may  be  sometimes 
effected  in  this  way,  a  point  to  be  remembered  all  the  more  as  the 
tenchmcy  of  the  patient's  friends  is  to  heap  clothes  upon  him  to 
prevent  his  "  catching  cold"  The  extremities,  however,  must  be 
carefully  watched,  and  specially  covered  or  warmed,  if  necessary. 
The  iVuii  should  l>e  light,  digestible,  and  nutritious.  In  the 
majority  of  oisos  milk  is  the  most  suitable,  and  an  adult  patient 
may  take  from  two  to  four  pints  in  the  twenty- four  hours ;  beef- 
toa,  mutton-broth,  chicken  or  veal  broth,  may  generally  be 
Hulwiitutod  to  the  extent  of  half  or  one  pint  in  twenty-four  hours. 
In  coses  whore  milk  disagrees,  or  is  felt  to  load  the  stomach,  or  is 
rejiwtiHl,  it  may  1)0  mixed  with  half  its  bulk,  or  an  equal  quantity, 
of  iMvrloy-wator  or  soda-water;  or  it  may  be  peptonised  or  pre- 
V  digOHttnl  by  warming  for  a  little  time  with  liquor  pancreaticus. 
'Diomt  f(KMlN  should  l>e  given  in  small  quantities  at  short  intervals ; 
for  inHtimco,  five  ounces  of  milk  every  two  hours  in  severe  cases. 
I  n  many  casos  of  pyrexia  the  temperature  may  be  directly  dealt 
with  by  inotliodH  known  as  antipyretic.  It  must  be  distinctly 
nndi'ivUxMl  that  such  treatment  will  not  shorten  the  duration  of 
tlio  illnoHH ;  that  in  many  illnesses  the  temperature  will  of  itself 
fail  in  a  fow  houiv,  that  is,  in  the  early  morning ;  and  that  there 
is  vcMy  mn»ly  (except  in  rheumatic  hypeipyrexia)  any  danger  that 
tlu*  tiuniMniitui'o  will  rise  to  a  height  which  can  be  directly  fatal. 
Hut  ctliciont  antipyi'oiio  treatment  certainly  increases  the  comfort 
of  tho  patient  during  the  time  that  each  successive  dose  or  appli- 
cation is  in  o{)emtion,  and  |X)8sibly,  in  some  diseases,  diminishes 
tlio  I'isk  of  damage  to  visceni ;  and  although  such  a  treatment  does 
U)  a  (HU'tjiin  exUMit  interfere  with  the  natural  course  of  the  tem- 
p(»rature,  it  nee<l  not  materially  falsify  our  estimate  of  the  i)rogies8 
of  tho  illness. 

Anti|)yivti(^  methods  may  l)e  divided  into  three  groups  :— 
Milder  Refrigerants. — These  are  the  ordinaiy  saline  remedies 
-citnit^^  of  |K)t4iRsiuni,  acetate  of  ammonium,  dilute  acids,  which 
\vc»ro    formerly   given    in     eveiy    fever,    but    have    \evy    little 
influence. 
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hy  plothes  and  other  simitar  articleR,  but  does  not  wem  to  be 
fibled  from  the  deoi'l  body,  nor  carried  by  water,  milk,  or  fixxl. 

Il  attacks  persons  of  all  ages,  and  malas  find  females  (X]ually.  *^ 
Thow  who  have  alrendy  gone  through  an  attaek  are,  witli  rare    ^  j/- 
pxeeptions,  protecteil  from  another.     It  is  not  much  affected  by  o,/*^- 
»«on  or  weather,  except  in  so  far  nn  they  may  <letermine  over-  -l,»*'Ta'' 
mwding;  but  it  is  confined  to  temperate  and  cold  cHmates.     It   !>^ 
isit  present  comparatively  rare  in  £n|^]and.  ■ 

Srmptoiits  and  Ooarse.^Tiie  perioii  of  incvialum  is  variable;         v* 
in  It  few  instances  it  lias  been  two  days  or  less  ;  but  in  more  cases     J^     . 
itia  twelre,  thirteen,  or  fonrteen  days.     The  disease  begins,  like  -^     j/"  ' 
many  other  fevers,  with  headache,  loss  of  appetite,  and  a  general    «*•* 
Wing  of  illness,  with  j)erhaps  some  chilliness  or  nctual  rigor. 
In  serere  cases  there  are  sharp  rigors,  with  nausea  or  sickness.  j 

Ifnring  the  next  two  or  three  days,  while  yet  there  is  nothing 
'li'tinetive  of  the  disease,  all  the  symptoms  of  severe  fever  are  \ 
mpiiily  developed.  The  tempemtiiro  rises  to  1(13",  104", or  lO.T, 
ibp  [lulse  and  breathing  are  proportionately  quickened  ;  there  are^v^^ 
funed  tongue,  continued  headache,  tlushed  face,  an<i  suffused 
'yfs;  pains  in  the  back  and  limbs,  anorexia,  scanty  higb- 
nilouretl  urine,  and  constipation.  Uy  the  third  or  fourth  day 
llie  patient  is  geneitilly  so  ill  as  to  be  obliged  to  take  to  his  be<1. 
On  the   foiirtii   or  fifth   day,  sometimes  as  curly  as  the  third,  ' 

maietimes  on  the  sisth^or  even  the  seventh,  appears  the  charac-  ' 

liri'ttic  eruption,  or  tnu/ierry  rash, of  tj-phus.  It  comesout  on  the 
abdomen  and  chejrtr,  and  on  the  hacks  of  the  hands  and  wrists,  and 
in  the  course  of  two  or  three  days  covers  the  trunk,  and  perhaps 
also  the  arms  and  legs,  'llie  face  and  neck  are  mostly  free.  It  -^ 
consists  of  two  portions :  one,  a  dusky  retl  mottling,  fa<ling  on  t. 
pi-essure,  not  giving  rise  to  any  elevation  of  the  surface,  and 
dten  describwl  as  "subcuticular";  the  other,  a  rash,  consisting 
of  bright  or  dark-red  papules,  slightly  elevated  above  the  surface 
at  first,  and  having  some  resemblance  to  the  raaii  of  measles. 
TTiese  "  macidie  "  at  first  fade  on  pressure,  but  after  a  day  or  two 
they  become  more  dusky,  and  later  some  of  them  become 
prt«chial  from  extravasation  of  blood,  which  persisti  under  the 
jiressiire  of  the  finger, 

Tlie  rash  gradually  fades  during  the  second  week,  by  the  end 
of  which  it  is  generally  gone.     In  rare  cases  the  mullierry  rash 
ia  preceded    by  a  diffused  red  rash,  or  roseo/<t,  not  unlike  the 
eruption  of  scarlatina;  but  this  disappe.ii-s  entirely  before  tlic 
mulberry  rash  comes  out.     By  the  time  the  eruption  is  developed     ^ 
— that  is,    at   the  end  of  the  first  week — the  fever  has  made 
progrefls.     The   patient  lies  on   his  hack    in  l>ed,  with  a  dull,         y 
fiesvy,  stupid  look,  the  face  flushed,  conjunctivie  injected,  ami     ,■ 
pupib)  contracted.     The  temperature,  pulse,  and  respiration  are,  ''■•. 
of  course,  above  the  normal ;  the  tongue  continues  furred.     He 
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perature  commonly  falls  from  one  and  a  half  to  two  degrees 
only. 

Ice-hags, — These  may  be  placed  on  the  chest  or  abdomen  for 
varying  periods. 

Leiter's  Coils. — These  are  closely  wound  coils  of  metal  tubing, 
through  which  a  continuous  stream  of  cold  water  is  passed.  They 
may  be  applied  to  the  head,  chest,  or  abdomen. 

Stimnlants. — In  all  severe  febrile  illnesses  the  necessity  for 
temporaiy  stimulation  may  arise;  this  may  be  supplied  by  sal 
volatile,  carbonate  of  ammonium,  or  small  doses  of  ether;  but 
more  certainly  by  brandy  or  other  distilled  spirit.  Signs  of  nerve- 
prostration  or  cardiiic  failure  are  the  indications  for  the  use  of 
stimulants — quick,  feeble  pulse,  inaudible  first  sound  of  the  heart, 
dry  tremulous  tongue,  or  delirium.  A  pulse  under  100  rai*ely 
requires  stimulants.  If  the  heart  becomes  irregular  or  shows 
evidence  of  dilatation,  digitalis  and  ammonia  or  strychnine  should 
also  l)e  giv^en.  The  quantity  of  brandy  may  be  from  two  to  six 
or  eight  ounces  in  the  twenty-four  hours ;  but  the  larger  quantities 
must  not  be  continued  for  many  days,  and  especially  in  prolonged 
illnesses  like  enteric  fever,  one  should  carefully  watch  the  effects 
of  this  drug,  since  an  excessive  amount  will  keep  up  a  quick  pulse, 
and  a  drowsy,  muttering  delirium,  deceptively  like  the  very  con- 
dition for  which  it  was  originally  given.  .  ^ 

^  .   "W^.    KA-tut,^^    W^     t.rvO-».;,u»,^    dU-.-*-*—    <U&»4..^     «>U,-U«U.^    Vo  ^  **        t-ue*^-^    *^ 

TYPHUS  FEVER."* 

« 

{Spotted  Fe7*e7',  Putrid  Fever ,  Jail  Fetter,) 

Typhus  fever  is  an  acute  specific  contagious  disease,  lasting 
two  or  three  weeks,  and  chanicterised  by  a  typical  einiption. 
JEtiolofi^. — Typhus  occui's,  for  the  most   part,  in  epidemics, 
:?  which  may  last  for  some  months,  and  then  gradually  subside. 
}  These  epidemics  commonly  break  out  in  large  towns,  attacking 
/     especially  the  ixx)rer  quai-ters,  where  overcrowding,  filth,  and  in- 
sufficient food  appear  to  act  as  predisposing  causes  of  its  spi'ea<l, 
rendering  those  subject  to  such  conditions  extremely  susceptible 
r'     to  the  inHuence  of  the  poison,  as  well  as  esi)ecially  fit  to  further 
}'    its  dovolopmont.     It  luis  also,  at  different  times,  raged  in  pri.sons 
and  in  armies  in  the  field.     But,  even  to  those  not  so  prepared, 
^  typhus  is  very  contagious,  and  medical  men  and  nurses  attendant 
'     u|K>n  typhus  i>atients,  and  much  in  contact  with  them,  are  fre- 
quently attjicked  ;  and  it  is  especially  during  the  second  week, 
when  an  ofionsive  odour  is  given  off  fi-om  the  patient,  that  the 
dis*\ise  is  thought  to  1h^  most  contiigious.    The  iK)is<m  is,  however, 
ivndonnl  innocuous  by  free  dilution  with  air.     It  is  conveyed 
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lOTurs  the  rapid  fall  which  constitutes  the  crm«  of  the  disease. 
This  happens  in  the  large  majority  of  cattea  about  the  end  of  the 
second  week^thiit  is,  from  the  thirteenth  to  the  sixteenth  day 
(Fig,  2),  or  it  may  be  earlier.  The  temperature  then  fallw  four  or 
sii  degrees  in  the  course  of  twenty-four  to  thirty-sii  houiv,  from 
1113'  it  may  be,  or  higher,  to  !19°,  98°,  or  lower  still.  At  the  same 
time,  the  puke  and  respiration  become  slower,  and  the  crisis  is 
nnt  unconimoitly  accompanied  by  other  indications  of  change  in 
the  condition  of  the  patient — viz.,  profuse  sweating,  an  attack 
«r  diarrhiTa,  or  the  appeaisnce  of  an  abundant  deiKisit  of  urates 
in  the  urine.     From  this  time  the  recovery  of  the  patient  is 

Fio.  i. 
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Tempentnni  ia  ft  Cuo  ol  Typhoa  Favar. 

reuiarkably  rapid :  be  soon  regains  consciousness,  the  tongue  ^ 
cleans,  the  du^y  hue  of  the  face  subsides,  and  thiret  is  replaced  ^ 
by  appetite.  The  temperature  commonly  remains  normal  during 
convalescence,  but  the  pulse  is  often  rapid,  9U  to  lUt.),  for  some  days 
after  the  crisis.  Tliough  at  first  excessively  weak,  and  continuing 
to  emaciate  even  after  the  crisis  for  a  day  or  two,  the  patient 
(|uickly  gains  strength  and  ftesh,  and  may  be,  in  the  course  of 
a  month  or  six  weeks,  better  and  stouter  than  he  was  hefoi-e 
the  fever. 

Bat  the  termination  ia  often  unfavoumble  ;  in  fatiil  cases,  death    ;• 
takes  place  commonly  towards  the  end  of  the  second  week  fi-om^'' 
cardiac  failure,  or  from  congestion  of  the  lungs,  or  pneumonia,  or 
from  increasing  coma.     It  is  occasionally  preceded  by  a  rapid  rise 
of  temperature. 

Horbid  Anatomy. — ^The  poU-morlan  appearances  are  scarcely 
diBtiiictive,but  are  such  as  are  characteristic  of  severe  fever.    The 


^xiiioie,  yielding  blood  and  serum 
'  ^J^^^     granular  surface  of  pneumonic  he} 
V^      is,  however,  also  present  in  some  ca 
soft  and  somewhat  enliu'ged,  and  tl 
large,  though  sometimes  quite  norm^ 
results  of  old  disease.     The  enlargen 
is  iissociated  with  cloudy  swelling  an 
tion.     No  definitejuicro::qi^^inism  lui 
.the  caase^  typhus  fever. 

Among  the  Oomplications  and  Seq 
^^j^'^'^    often  arises  dui'ing  the  second  week,  a. 
a.*'^    of  convalescence,  delitying  recovery,  a 
>>«-^^jO^  gangrene ;  bed-sores ;  gangi-ene   of  tL 
^^  pudenda,  pix)bably  fi'om  embolism  ;  si 

ii^*]^^^*.*    inflammation  and  suppuration  of  the 
^^^'Ir  /sublingual  glands  ;  and  erysipelas  of  the 
"^^^  Jr     femoral  vein,  with  resulting  oedema  of  t 
Nj^V''      less  frequent  than  in  enteric  fever.     Mei 
'^  a  few  instances  posi-inorteniy  and  ura?m: 

occur,  in  association  with  renal  disease  ai 
either  of  old  date,  or  have  been  set  up  1 
Mania  sometimes  occurs  dui'ing  convales 
Diagnosis. — At  the  outset  of  the  dis 
to  distinguish  it  from  other  febrile  illn* 
that  the  j>atient  has  been  exposed  to  con 
tion  ap|)ears  it  may  be  mistiiken  for  ii 
mciisles  genei'ally  comes  out  first  on  th 
spots  are  brighter  red,  moi-e  i-jiised,  mo: 
^    perhaps  ari-anged  in  ci*escentic  forms, 
y"'  preceded  by  catarrh.     The  eruption  shoi 
gnish  it  fi*om  Jicute  meningitis  and  ^'"^ 
which  typhus  may  be  n^^*"* 
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1  tliini  tilt'  Kist  iittiiL-k,  laatiiiy  on  at)  avfriifje  lour  to  live 
,t  it  iiijiy  be,  uiily  two  or  three  daya.  It  in  often  milder 
!  first  attack,  but  it  way  be  more  (Severe ;  and,  indeed,  «, 

proportion  of  deaths  take  place  dtii'in^  the  relapse. 
ics  it  is  indicated  only  by  oligiit  vixe  of  pulse  and  tern- 
',  and  general  malaise.  Convalescence  from  i-elapving 
often  slow.  The  disease  is  much  less  fatal  than  eitliei-  , 
«■  enteric  fever,  the  mortality,  according  to  Mui'chison, 
per  cent.  -  death  occurs  moHt  iximmonly  at  the  height  of 
attack,  or  immediately  after  the  criGin,  from  exhaustion 
ipse;  and  this  is  especially  the  uoi^  with  old  people. >' 
jme  epidemics  suppression  of  urine  and  convulsions  have 

death ;  and  a  fatal  result  may  follow  such  complications 
lie  as  pneumonia,  dysenteiy,  or  parotitis.  From  the 
lution  of  each  febrile  attack  bed-sores  are  not  frequent  or 

icfttiotu  and  Seqnelte. — An  important  compliuutioii  is  ^^ 
ia,  which  has  been  frequent  in  some  epidemics,  and  may  ' 
iuae  of  death ;  it  may  be  associated  with  pleurisy,  and 
ngreae  of  the  lung  has  i-esulted.  The  spleen  may  attain 
siEe,  and  it  has  been  known  to  rupture,  with  a  fatal 
Diarrhtea  and  dysentery  soiuetiiiies  occur  in  a  severe 
'iiuiuftoe  has  been  already  refeired  to ;  it  occurs  in 
less  than  20  per  cent,  of  tlie  cases,  and  may  appear  in 
ittack  alone,  in  the  relapse  alone,  or  in  lx>th  paroxysms, 
the  cases  in  which  it  occurs  are  severe,  or  even  fatal,  but 
a  quite  mild.  In  the  severer  forms  it  may  l)u  accom- 
'  epimwtric  and  hypochondriac  piunr^omiting  of  blood, 
ri&Th^niorrhages,  ueliriumrbomit,  and  subsultus. 
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pulse,  seriouis  pulmonary  complication,  or  much  low  delirium. 
Maniacal  delirium,  however,  seems  to  be  aggravated  by  their  use. 
From  four  to  six  ounces  of  brandy  may  be  given  in  twenty-four 
hours,  in  divided  doses;  but  very  severe  cases  may  require  as 
much  as  ten  or  twelve  ounces.  Particular  symptoms  may  require 
to  be  treated.  If  there  is  constipation,  it  can  be  relieved  by  a 
doKo  of  ciistor  oil.  The  bladder  should  be  constantly  watched: 
while  he  is  still  conscious  the  patient  may  be  made  to  pass  his 
urine,  but  in  later  stages  the  catheter  may  become  necessary.  If 
there  is  much  headache,  sleeplessness,  or  delirium,  cold  may  be 
applied  to  the  head  by  means  of  an  ice-bag  or  Leiter's  coils ;  but 
opium  is  often  requii-ed  to  procure  sleep.  It  may  be  given  as 
tincture  or  the  liquor  opii  sedativus,  or  morphia  may  be  injected 
Hul>cutaneouHly ;  thus  a  grain  of  opium  or  a  quarter  of  a  grain  of 
morphia  may  bo  given  at  night  in  the  first  week.  Chloral  may 
also  l>e  given  under  similar  circumstances,  and  is  more  suitable 
when  the  delirium  is  maniacal.  In  the  later  stages  of  the  disease, 
HO(hitivoH  are  less  desirable,  and  coma,  severe  lung  complications, 
and  suppression  of  urine  decidedly  contra-indicate  their  use.  For 
lung  complications,  airbonate  of  ammonium  is  the  best  remedy ; 
tur|K)ntine  is  alno  of  value,  and  mustai'd  or  linseed  poultices  may 
1)0  ap[)li(Hl  to  the  l)ack  and  sides  of  the  chest.  When  the  tempera- 
tuit)  is  voi*y  high,  sponging  the  body  with  tepid  water  will  often 
give  tinnponiry  relief  to  the  sensations  of  discomfort  which  the 
pationt  Huflbrs ;  but  the  systematic  employment  of  cold  baths  to 
iimIuco  the  t-tunperature,  such  as  have  been  used  in  enteric  fever, 
hivM  not  boon  found  to  give  very  satisfactory  results.  On  the  third 
day  of  (M)nvaloHcunce,  if  the  tongue  be  clean,  solid  food  may  be 
given ;  imd  the  stimulants  required  in  the  height  of  the  fever 
should  bo  gnulually  diminished. 


RELAPSING  FEVER.'' 

{Famine  Fever,  Febris  recurrens.) 

Hc^lapsing  f(?v('i'  is  a  s|)ecific  contagious  diseiise,  generally 
iHH'Uiring  in  cpidiMiiics,  not  distinguished  by  any  rtish,  but  con- 
MJMting  of  a  short  fever  which  terminates  suddenly  in  six  or  seven 
days,  and  is  followed  by  a  i*elapse  of  the  same  nature  after  an 
int(»rvjil  of  al)out  a  week. 

For  Koine  time  this  disease  was  confounded  with  typhus  fever. 
It  (XH'urs  under  conditions  almost  precisely  the  same — namely, 
oveixji-owding,  destitution,  i)overty,  and  starvation,  and  has  often 
actually  co-exLsted  with  typhus.  But  Dr.  Henderson,  in  1842, 
luid  Sir  W.  Jenner,  1849-51,  pointed  out  the  diflferences  between 
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them,  and  the  two  disetu^s  have  since  been  iegaide<l  its  di.^tinft. 
This  view  is  confirmed  by  the  discovery  of  a  iiiicro-organisiu  in 
the  blood  of  patients  with  relapsing  fever,  which  ha.s  never  been 
found  in  typhus. 

iBtiology. — Relapsing  fever  attacks  patients  of  all  age«,  and  of    ^  ^ 
both  sexes,  though  male  patients  have  been  moi-e  numerous,  in  the     >'♦     ^ 
proportion  of  three  to  two.     The  occurrence  of  epidemics  is  veiy     ^^,r     ;r 
little  affected  by  season  or  weather,  but  has  an  obvious  connection    V-'*^ 
with  overcrowding  and  destitution,  and  with  the  occujmtion  of  the 
patient,  in  so  far  as  it  is  one  which  the  poorei-  cla^wes  of  the 
population  commonly  follow.     Thus  hawkers,  begg-ai-s,  and  tmm|>8 
are  frequent  amongst  those  affected  by  this  diseiise ;  and  it  has 
often  been  shown  that  such  patients  were  at  the  time  in  a  state  of 
great  destitution,  or  half-starved,  being  driven  to  eat  mw  vege- 
tables, turnips,  rotten  apples,  or  unripe  fruit.    Indeed,  its  connec-    ,^  y  *' 
tion  with  starvation  is  so  obvious  that  the  name  "  Famine  Fever  " 
has  been  given  to  it.    On  the  other  hand,  of  people  in  a  better  posi- 
tion, those  only  are  affected  who  are  brought  into  diiect  contitct  with    . 
the  disease  in  hospital  or  elsewhere,  such  as  doctoi-s,  nurses,  and 
clergymen.  Thus  the  disease  is  distinctly  contagious,  even  amongst 
healthy  people,  but  the  conditions  of  destitution  and  starvation  are 
powerful  predisposing  causes.  The  poison  may  \ye  conveyt^l  thix)ugh 
the  air,  or  communicated  by  means  of  clothes,  bedding,  etc.    It  has 
also  been  conveyed  both  to  the  human  subject  and  to  monkeys  })y 
inoculation  of  the  blood  of  a  patient  suffering  f ix)m  the  fever.  Like 
typhus,  it  is  i-endered  innocuous  by  free  dilution  with  pure  air. 

SymptomB  and  Ooturse. — The  period  of  incubation  vaiies  fi-om 
one  to  sixteen  days,  but  in  a  large  proportion  of  the  c^.ses  examined  ^ " 
for  this  purpose,  it  was  less  than  nine  days.     At  this  time  there 
are  generally  no  symptoms.    The  fever  begins  suddenly  with  chill  . 
or  rigor,  and  this  is  accompanied  by  frontal  headache,  and  pains  in 
the  back  and  limbs.     After  a  short  time  the  chill  is  succeedetl  by 
a  feeling  of  heat,  the  skin  becomes  dry  and  burning,  and  the 
headache  and  pains  in  the  limbs  are  aggravated.     If  the  tempeni- 
ture  be  taken  on  the  first  day  it  will  be  found  to  be  102-5    or 
103°,  or  higher.     The  patient  soon  takes  to  his  bed,  and  suffers   ^    > 
severe  thirst,  with  anorexia,  and  perhaps  nausea  and  vomiting,  the 
face  is  flushed,  and  the  tongue  is  covered  with  a  thick  white  fur. 
The  temperature  continues  high,  reaching  104 ',  lOo"",  or  loe^'jat 
night,  though  often  falling  a  degree  in  the  morning. 

There  may  be  with  this  an  occasional  rigor,  and  not  infre- 
quently free  sweating.  The  pulse  is  rapid,  110  to  120,  and  the 
respirations  are  quickened  to  30  or  more.  In  some  cases  there  is 
jaundice,  which  may  be  very  pronounced  :  in  such  ciises  tlie  urine 
is  stained  with  bile,  but  the  faeces  are  normal  in  colour.  There  is 
frequently  tenderness  over  the  hepatic  and  splenic  regions,  and 
both  liver  and  spleen  are  enkrged,  the  latter  more  often  and 
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iuon>  (lecideilly  than  the  former.  Occasionally  there  is  well- 
DiHrke*)  herpes  of  the  lipe. 

The  urine  is  venr  variable,  its  quantity  being  afi*ect«d  by  food, 
vomiting,  or  swentiog.  In  the  height  of  the  fever,  the  chlorides 
are  diminisbe)].  «Dd  there  is  occaKionally  a  email  quantity  of 
albumen.  EpLstHxis  mmetimes  occurs.  And  though  there  is  no 
typical  r.»h,  in  mre  cases  nu  eruption  has  been  observed,  either 
<rf  pink  niacula^  or  of  petechije. 

The  condition  remains  much  the  same  for  about  a  week  ;  the 
patient,  a^  a  nile,  gets  but  little  sleep,  sufTers  severely  from  the 
muiiciilar  and  iirthritic  pnin$,  and  Ls  generally  quite  clear  mentally, 
till  towards  the  eml,  when  he  liecometi  deliriouH.     All  the  febrile 
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Trmprrature  in  RrUpalog  Fever. 

coiiililion.s  then  liecome  greutlr  aggravated,  the  pulse  quickens  to 
l:iO,  the  ivsjiinitiinis  to  4(t.  the  temperature  risen  in  a  few  hours 
to  1(111- ,  107'.  or  even  UW",  the  face  is  (lushed,  the  tongue  dry,  w 
brown,  and  the  delirium  is  increnaed  ;  and  then  suddenly  the  criidH 
hikes  pW'c.  Pei'spiriition  breaks  out,  rapidly  becomes  piufuse, 
i<nd  the  teuii>emtui'e,  pulse,  and  reMpimtioii  quickly  fall.  In  a 
few  houi-s  the  U'uipeniture  is  UK',  '.17 ',  or  W''  (FJg.  !().  the  pulm 
TO  or  less,  the  skin  is  iiiaist,  the  tongue  clean,  and  the  patient 
fre*'  fniiu  delirium  ;  and  except  that  ho  feels  weak,  may  exprcAs 
hitu.o'lf  lis  I>eing  eimiimmtively  well.  However,  whei-e  the  fall  of 
tern jienit 111*  is  considerable — and  it  may  be  111"  or  12°  in  twelve 
hours — mill  the  swimting  is  pi-ofuse,  there  mny  be  considerable 
iTollapsi'  for  some  hours,  esiH-ciuUy  in  elderly  patients.  Tlie  crisis 
is  sometimes  mnrknl  by  dianhiiii  or  by  epistnxis.  Recovery 
fitim  this  iH)int  is  veiv  i-ai>id ;  the  t^'iiiiteratiire,  which  haw  become 
Kubuonmd,  regains  the  normal  level ;  the  (latient  la  soon  i'a\en- 
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iMVt'ts  in  iviZMiJ  to  this  disease,  lies  onlv  in   the  inolKihilitv  that 
tli»'  iiKUviilual  who  constantly  breathes  sewer   iras  will   have  the 
lKxlil\^i;esist.ince  so  lowered  that  he  will  readily  succumb  to  the  y>-''    ^ 
ilLsease  if  exposed  by  other  means  moi-e  certainly  proved  to  be 
effective.     Drinking  water  is,  however,  not  the  only  source  of 
danger.     In  1870  an  epidemic  of  enteric  fever  occuri'ed,  in  which 
nearly  all  the  patients  affected  were  found  to  have  been  supplied        ^ 
with  milk  from  one  particular  daiiy.     There  was  eveiy  probability    /^ 
that  a  tank  in  the  cowyard  was  contaminated  with  sewage,  and 
that  water  from  the  tank,  used  for  washing  the  milk  vessels,  had 
infected  the   milk.     Other   instancas^oT  a    similar    kind    have 


occurred  since.     It  is  also  on  record  that  enteric  fever  has  been   ^^^ 
communicated  by  diseased  meat;  and  it  appears  almost  cei'tain        jj^* 
that  oysters  supplied   from    beds  expand   to   contamination   by  ^'J '  ^ 
sewage  material,  and  eatenj;aw,  may  convey  enteric  fever  to  their  j'^ 

cottsumers.  v,^V 

An  important  question  is,  as  to  the  period,  after  evacuation,  at 
which  the  stools  become  infectious.  It  appeal's  clear  that  they  V' 
are  not  dangei-ous  when  fresh  ;  but  that  it  is  during  their  decom- 
position, after  a  certain  interval,  that  infective  material  forms  in 
them;  and,  although  this  is  generally  believed  tx)  require  thjcee 
days,  it  appears  possible,  from  cases  observed  by  Dr.  Cay  ley,  that  /^' 

the  interval  mav  be  as  shoii;  as  twelve  hours.     Thus,  the  mere  ^ 

inspection  of  stools,  or  their  removal  from  bed  to  closet,  is  not  r'         ..v^' 
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dangerous ;  but  bedding  soiled  with  the  faeces,  and  left  for  some 

time  unchanged,  may  be  the  cause  of  the  fever  in  a  nui-se,  ori'*^*' 

laundresses  may  catch  it  from  soiled  linen  sent  them  to  wash. '^ 

Probably  in  no  other  way  do  bed-linen  and  clothes  serve  to  convey 

the  infection.  ^i 

Symptoms  and  Course. — The  period  of  incubation  of  enteric  jj^'' 
fe?er  is  variable  ;  but  many  cases  in  which  it  has  been  ascertained 
have  shown  it  to  be  about  a  fortnight,  or  between  ten  and  fifteen 
days.    In  exceptional  cases  it  may  be  as  short  as  five  or  as  long 
•8  twenty-two  days.     The  beginning  of  the  disease  is  often  very  ^  >^ 
little  marked.     The  patient  feels  ill,  depressed,  unfit  for  work ; 
he  has  headache^^ins  in  the  limbs  and  back,  loss  of  appetite, 
and  perhaps  nausea.     These   may  come   upon   him  so  that   he 
flcaroely  knows  when  they  began  ;  but  he  can  frequently  fix  a  day 
OD  which  he  says  he  first  felt  ill.     Often  the  headache  is  severe,  ^^  .' 
and  forms  the  most  prominent  complaint.     There  may  be  diarrhcpa 
in  the  first  few  days ;  sometimes  on  the  first  feeling  of  illness  a  ^ 
pargative  is  taken,  and  the  bowels  continue  loose.     The  patient 
may  go  about,  struggling  to  do  his  work,  for  1a\&  or  six  days,  but 
generally  towards  th^^e^  of  the  week  he  is  obliged  to  give  up, 
nd  take  to  his  bed.     The  temperature  has  been  stixted,  in  the    ^ 
frst  four  or  ftve  days  of  enteric  fever,  to  rise  two  degrees  each 
nening,  and  to  fall  one  degree  each  morning,  so  that  at  the  end 
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a^id  external  eWdenoe  of  the  frpread  of  the  dLsease  (inflammatory 
Ktage).  Recovery  is  tediooz;.  It  ha^;  been  observed  that  {n^egnant 
women  almost  invariably  abort,  and  in  80ch  cases  hemorrhage 
from  the  uterus  may  become  a  danger. 

Morlnd  Anatomy. — With  the  exception  of  the  condition  of  the 

bloody  presently  to  be  described,  there  is  no  specific  or  constant 

lesion.     The  spleen  is,  however,  very  often  enlarged,  especially 

*>  ■        when  death  takes  place  during  a  paroxysm  :  sometimes  it  presents 

^y       infarctions ;  and.  rarely,  small  abscesses  have  formed  in  it.     The 

,/'"^  liver  also  i^  usually  found  enlarged,  firm,  and  loaded  with  blood, 

but  the  jaundice  is  not  always  explained  by  any  alteration  of  its 

structure,  or  by  obvious  obstruction  of  it^s  duct.   The  kidneys  may 

be  congested.     Other  pathological  conditions  have  been  aUuded  to 

in  the  description  of  the  complications. 

The  micro-organism  of  relapsing  fever  is  a  spirillum,  which  was 
'  ^^  first  discovered  in  the  blood  by  Obermeier  in  1873.  It  has  been 
\  > '  called  sptrochcete  Obemuieri.    Vandyke  Carter  found  it  constantly 

in  those  sufiering  from  relapsing  fever  in  Bombay,  and  proposed 
to  rename  the  disease  spirillum  fever.  The  spirillum  consists  of 
an  exceedingly  fine  thread,  from  16-40  /i  in  length  (Y3\nr  ^  Tuv 
inch) ;  it  is  spirally  coiled,  and  in  constant  movement  of  a  rotatory 
or  lashing  character.  Spirilla  often  adhere  to  one  another  so  as  to 
fonn  masses,  or  they  may  adhere,  either  singly  or  many,  in  a 
tufted  manner  to  the  blood-corpuscles.  Although  there  does  not 
seem  to  be  a  constant  relation  between  their  number  and  the 
severity  of  tlie  attack,  their  quantity  in  the  blood  varies  with  the 
difi'erent  stages  of  the  illness.  They  are  always  present  during 
the  [>an)xyHmK,  fii-st  appeanng,  according  to  some,  about  the  second 
day;  accoi'ding  to  others,  in  the  stage  of  incubation  for  forty- 
eiglit  houi*8  befoi-e  the  onset  of  fever.  They  frequently  increase 
in  numbers  tis  the  fever  pi*ogresses,  but  about  the  time  of  the 
highest  temperature,  just  preceding  the  crisis,  begin  to  diminish ; 
by  the  termination  of  the  crisis  they  have  completely  disappeared 
from  the  V>lood,  and  they  remain  absent  until  near  the  advent  of 
the  relapse.  In  monkeys  aflFected  with  this  disease,  MetschnikoflT 
discovered  that  when  the  spirilla  disappear  from  the  blood,  they 
can  l)e  found  in  the  spleen,  for  the  most  part  included  within,  and 
perhaps  l)eing  destix)yed  by,  the  leucocytes  {phagocytosis).  But 
some  of  the  cells  are  undergoing  degenei-ation,  and  it  is  suggested 
that  spirilla  thus  escaping  may  again  multiply  and  cause  the 
relaj)so.  The  occiUTence  of  spoi'es  has  not  been  shown.  Tlie 
blo(Kl  also  often  cont^iins  large  pi*otoplasmic  uiass^,  and  fi-ee 
gittnulos. 

Diagnosis. — It  may  l>e  confoundeil  with  typhus  or  enteric  fever 

at  tii-st,  hut  the  differences  become  pronounced  within  a  few  days. 

sj-^  1  n  the  course  of  an  epidemic,  the  sudden  sevei*e  onset,  absence  of 

eruption,  severe  iwiins  in  the  limbs,  and  jaundicey  when  pi'esent, 
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X'»"'-?i::>^.    rii'ir:**'''* — iii»i    -ai-ir*    !!«►   ni-r^  nimiisnis    mroif^  hue 
icti     ir-^    -r.:-*r:i»-r  "lan   Tiiit*-r  "iit-     •np^aiiic^   nntirduii.     Tlmixsk 

irf^'t-i    -r    f-r-r*  w.iiiur.   T»*'-r^.    mil    tes^mirauii.  niir  05-  iBe 

_nur   f-^^-r      ?"    ini>-=ipi   "ii    V  -w^  '-s;ui>ii2*at>*t  "Tuir  Qoduiiir  k 
Ti--*i    .if  fi-^ni   'It*    T»irt*'  ir  'iit*  ir=»ara  if  'iu^  imcamr  "a  dup  *ar- 

-•  '.lar  irr'^^r*.  arir^***.  uiit  •r-i*i»»*iT«  zi  jutrioiiaifr  •!«  mx  irnkst 
"•a^^r-v  5^---^  iir^"!"  ir^m  "n**-  TJintf*ii>.     '.^  Tm^  :ui»sr  hAmL  one 

•'C  •Ii»*>  -ir-'^ui  :r  Tiit*  :i»n**cii"i-  viafji  ir^  iHuwatt  *>  Avjcuniiiate  the 
jLzr  c  "iiif  ▼iT^'T  ^nccij  t  ifli*"**-  Tiri»:  -^S^^^iriwiciy  £aII  3L  Tliffe 
S*  zjrtLT'':'  .4l'^tT>  >adli!ii*fi':  :ci:«:rr7iiirry  5:r  *ha»  in.  11**  mtpcrfect 
'3i**'.iz^  issiiZt  -KurM'^iTeti  f  :r  the  Ii^?c•  kL.  •:£  #^rKs?.  In  conntrr 
•i>rr^""--  Tr--^Zi^  lii^i  f  r  frizikfz^r  w-i^vr  niaj  't*^  rc^^xwd  in  con^Be- 

In  oc»*  caLi*-  A  ww-Ll  wxs  ct:^tAP::r.fcrgii  ry  zc.-*  ^.-w  from  a  Linn- 
dn^sci'-i  hoit^  IrtikiiL^  iiiT*>  it :  #-e.^Hc  fri^r-r  hr*'j^e  oat  in  the  houses 
>up|»li<Kl  by  thi*  wie^U  >hor:hr  after  the  Iaiax>ires!i«  h^  rvceived 
some  linen  >ixl«=<i  by  the  ilLicharses  fn?m  ;k  purient  vith  this 
tlLseuse.  Where  the  drinkiii;?  water  L^  ci.'nveyeJ  by  f^pes,  the 
dLiease  may  fin«l  An  entrance,  if  the  pij-ies  by  any  ehaiiee  are 
defective,  and  if  they  lie  in  a  f«:>r&ii5  »*>il  >u£ciently  ckkse  to  any 
ooUeinion  of  sewaire.  imperft^nly  confined,  which  has  received 
anv  enteric  stiX^ls  ;  and  a  whole  reservoir  mav  be  infected  in  the 
same  way.  In  Lir^  town.*  provide*!  with  the  water-<^irriage 
sv.Htem  ci>mmon  in  England,  the  underground  system  of  sewer 
pi|)es  exjioses  many  houses  to  the  risk  of  impregnation  M-ith  sewer 
gas,  which  mt^y  either  escape  from  defective  soil-pipes  int<rtlie 
Iwisemont  of  the  house,  or  into  jMirticular  rooms,  or  may  force  the 
water-closet  tnip  when  the  soil-pipe  is  unventi]ate<l,  or  may  i*each 
the  drinking-water  cistern,  the  overflow  pipe  of  which  may 
wrongly  communicate  with  the  sewer  or  soil  pijie.  But  it  is 
generally  believed  now  that  enteric  fever  is  nuely,  if  ever,  con- 
veyed directly  in  this  way ;  and  that  the  danger  of  these  sanitan' 
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leDgthened  periods  of  comn  and  other  severe  symptoms,  the  tem-  ojfl^ 
pMsture  slowly  returning  to  the  normal,  oiid  convalescence  being 
\tn  protracted, 

Selipsea. — A  true  relapse  of  enteric  fever  occurs  in  a  cei-taiu       u.'' 
proportion  of  cases,  which  have  been  found  by  different  observere  i '' 
to  be  from  3  to  10  or  11  per  cent.     It  consists  of  a  i-epetition  of      ^"' 
tlltlie  phenomena  of  the  illness,  ulceration  of  Peyer's  patches,  ''^^■ 
tevfT,  diarrbtea,  and  rose  spots ;  and  it  occurs  after  an  inteiTal  ,v'' 
vhich  may  be  as  long  as  eleven  days  front  the  termination  of  the 

'  'nn\  fever,  but  is  often  much  less.     Sometimes,  indeed,  there 


Tempentare 


FeTcr  vlth  Relipep. 


U  no  interval  of  actual  apyrexia,  and  the  I'clapse  seems  to  bo     y 
antinuous  with  the  primary  fever.     Its  duration  is  often  tjuite  >"    ; 
>"  long  as  that  of  the  first  attack  (Fig.    Ti),  and,  as  a  rule,  it  -v-' 
ia  Mtmewhat   milder.      Death    may,    indeed,   take   place   in   the  ^ .'' 
relapse,   but    this    is  more  often    from    complications,   Buch   ns  '' 
perforation  of  the  intestine  and  peritonitis,  or  from  hteuiorrhage, 
UftD   from   the  severity  of  the   pyrexia  alone.     Occasionally  a 
mcoad   relapse   occurs  after  another  interval  of  apyrexia ;    and   *' 
eras  third  and  fourth  relapses  have  been  oltserved,  though  \ery 
larely. 

Xorliid    AiiAtoin7.  —  The   essential    lesions   of   enteric    fever    ,  ,,^ 
oecttr  in  the  Peyer't  patches  and   soUtary  ylattds  of  the    small    - 
istestine.     These  become  infiltrated  with  lymph -corpuscles,  and 
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of  that  period  it  will  have  reached  108"  or  lOi'".     So  many  cases 
escape  accurate  obsen-ation  in  the  early  days  that  it  is  not  always 
easv  to  confirm  this,  but  it  is  certain  that  in  some  cases  the  ther- 
mometer  may  rise  on  the  first  evening  of  illness  to  103*^  or  higher. 
The  high  level  of  103'  to  104"*  once  reached,  the  temperature 
commonlv  remains  at  nearlv  the  same  level  till  the  tenth  to  the 
fourteenth  day — oscillating,  however,  between  morning  tempera- 
V  tures  of  102    to  103"^,  and  evening  temperatures  of  103°  to  104*5  \ 
V     The  pulse  is  quickened,  and  is  full,  soft,  and  markedly  dicrotic. 
Though  in  some  cases  very  rapid,  it  is  generally,  in  rejation  to  the 
temperature,  much  slower  than  in  typhus  and  many  other  febrile 
^  conditions :  it  may  never  exceed  100,  and  a  pulse  of  80  may  co- 
y^  exist  with  a  tempei-ature  of  102^  or  103''.     The  respirations  are 
x''     inci^eased  in  frequency,  and  there  is  very  frequently  slight  bron- 
"l""^      chitis,  indicated  by  sibilant  rhonchi,  and  accompanied,  it  may  be, 
/■     by  mucous  expectoration.     About  the  seventh  to  the  tenth  day, 
the  patient  commonly  begins  to  present  the  characteristic  appear- 
vK.'Tr-  ance  of  enteric  fever.     He  is  dull,  listless,  apathetic,  but  not  so 
,--'  ,*^      dull  and  stupid  as  in  typhus;  the  eyes  brighter,  the  pupils  often 
^i-^"^  dilated;  the  face  pale,  with  flushed  cheeks  and  dark  lips;  the 

^  tongue  dry,  with  a  band  of  dry  white  fur  on  each  side,  the  sides, 

\  •  tip,  and  middle  clean  and  i^ed.     Pain  in  the  head  may  still  con- 

tinue a  pi-ominent  symptom,  and  lead  him  even  to  cry  out. 
\.  •  Occasionally  profuse  perspiration  occure,  or  bleeding  from  the 
nose.  At  the  end  of  the  first  week^  or  later — that  is,  from  the 
sixth  to  the  twelfth  day — appears  the  characteristic  rose-rash  of 
enteric  fever ;  it  consists  of  ix>se-pink  spots,  circular,  slightly 
^  r.vised  alK)ve  the  surface,  flat,  convex,  but  not  pointed,  so  that 

thev  are  often  descril)e<l  as  lenticular,  from  two  to  four  milli- 
metivs  in  diameter,  disjippearing  under  firm  pressure  with  the 
fingei*s,  and  never  j>etechial  like  the  typhus  rash.  They  are  seen 
fii'st  on  the  alnlomen  and  front  of  the  chest,  and  may  be  confined 
to  those  parts  ;  but  also  occur  on  the  sides,  back,  and  the  upper 
arms  and  thighs.  In  number  they  vary  from  half-a-dozen  to 
twentv  or  thii*tv,  but  thev  mav  l>e  much  more  numerous,  and  in  a 
i»ert4un  numl)er  of  cases  (10-20  per  cent.)  are  entirely  absent. 
Each  sjH)t  hjusa  limiteil  duration,  gradually  fading  in  three  or  four 
days  ;  but  successive  cix)[>s  of  spots  come  out  day  after  day  until 
the  end  of  tho  thinl  wtH>k,  or  in  some  cases  even  later.  They  are 
V  not  visiblo  after  death.     In  the  second  week  also  the  intestincU 

Bf/niptoms  lHH»oine   prominent.     The   abilomen   is   generally  full, 
y  even   distended,  and  res(mant  on   jwrcussion ;  and  thei-e  may  be 

'^'  lK)th  tenderness  and   |>ain,  but  the  former  is  more  common  than 

the  latter.  Pivssun^  in  the  right  iliac  fossji,  over  the  seat  of  the 
ca»cum  and  lower  end  of  the  ileum,  often  elicits  a  little  pain,  and 
sometimes  a  stMisation  to  the  hand  of  r/wrr/Z/n^  or  of  dull  ci'Jickling, 
like  what  is  felt  when  air  escapes  in  the  sulx?utaneous  tissue  after 
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change  is  mobt  common  in  the  ad^i^ctm^  of  the  tbif^hti,  and  in  the         ' 
recti  abdommis ;  and  it  iit  eometimes  accompaaied  with  htemor-  \i^ 
riutge,  or  the  broken-down  muscle  may  form  a  kind  of  abecesH. 
The  ^uttjT*  are  either  (Edematous,  or  congested  at  the  bases ;  or,  in 
occasional  cases,  there  is  actual  pneumonia.  ^,., 

The  specific    micro-orgaDism  of    enteric   fever   in    a    bacillus     ., '^ 
discovered  by  Eberth.     It  is  2-3  fi  in  length,  with  rounded  ends,  '^   k 
and  provided  with  from  eight  to  twelve  fine  flagellieof  about  twice        i 
its  length.     It  bears  a  close  resemblance  to  the  bacterium  coIi\ 
commune,  but  con  be  distinguished  from   it   by  bacteriological/ 
t«sts.     Eberth's  bacillus  has  been  found  during  life  in  the  stools,  [ 
in  blood  drawn  from  the  spleen,  in  the  urine,  in  the  sputum,  and] 
in  the  pus  of  abscesses  resulting  from  periostitis  and  some  other  \ 
similar  lesions.     After  death  they  have  been  found  in  Peyer's 
patches,  in  the  mesenteric  glands,  spleen,  liver,   kidneys,   and 
meninges. 

OMDjdicationfl. — The  most  important  complicationti  are  those  j'-' 
connected  with  the  intestinal  lesions.  PeriloniUa  is  a  frequent  i^" 
cause  of  death.  It  arises  most  commonly  from  perforation  of  the 
floor  of  one  of  the  ulcerated  Peyer's  patches,  through  which  the 
contents  of  the  bowel  are  extravasated  into  the  peritj^neal  cavity ; 
but  it  occasionally  happens  from  esten^on  of  inflammation 
tiirough  the  peritoneal  coat,  without  any  pei-foration  being  dis- 
covered; and  it  has  also  been  caused  in  rare  cases  by  the  softenings  -^i'  . 
of  inflamed  mesenteric  glands  and  infarctions  in  the  spleen,  and  by 
rupture  of  the  gall-bladder.  Perforation  of  the  bowels  takes  place 
in  about  10  per  cent,  of  fatal  cases  of  enteiic  fever.  It  commonly 
occurs  during  the  third,  fourth,  or  fifth  week.  Its  onset  is  often 
accompanied  by  acute  pain,  collapse,  and  perhaps  rigors ;  the  abdo- 
men becomes  distended  and  tender,  the  pulse  is  small  and  rapid, 
and  a  fatal  result  soon  ensues.  But  its  advent  may  only  be 
marked  by  collapse  and  increased  distension  ;  and  in  very  severe 
cases,  with  much  distension  of  the  bowel,  as  well  an  coma  and 
delirium,  there  may  be  no  certain  sign  to  indicate  peritonitis,  so 
that  perforation  and  peritonitis  are  occasionally  found  post  mortaa 
when  not  suspected  during  life.  It  is  important  to  remember 
that  so  long  as  the  ulcer  remains  unhealed  there  is  a,  possibility  of  ^v' 
a  rupture  taking  place  ;  and  that  such  a  rupture  may  lie  induced  .  ^ 
by  any  disturbance  of  the  bowel,  as  by  vomiting,  defiecation,  the 
exertion  of  sitting  up,  or  the  administration  internally  of  indiges- 
tible food  or  of  aperients;  and  thus,  even  owes  which  are  running 
a  mild  course  may  have  a  fatal  termination  from  this  cause. 

A  alight  amount  of  hrtmchitia  is  frequent  in  enteric  fever, 
but  occasionally  it  is  so  severe  as  to  constitute  a  very  seiious 
complication.  The  face  may  be  quite  livid,  and  a  more  oi'  less 
venous  tinge  may  be  given  to  the  whole  suriace ;  the  chest  is 
filled   with    rales   and    rhonchi,    and  there    is  expectoration   of 
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be  may  >ct)iiire  a&  a[>]>Kn«  Wfct«  the  fever  has  entirely   left 

On  ihe  otb^r  tku>d.  the  gnrer  caMs  are'  wostlT  accompauieiJ 
br  a  nurkcil  utnv^i^e  in  tht  int^Bsin  of  the  nervoos  symptoms, 
to  which  the  STtupfoat^  <rf  canliv  fai]aie,  or  gevere  abdomin&l 
troabtes.  may  Vv  adiktl :  mere  or  le:i«:  continucNis  delirium  may 
iiMperT«»e.  with  drow^jbesa.  cr  even  cotoM,  extreme  moscular 
fatttraihNk.  subndios  tendinom.  and  pinching  at  the  bed-clothes. 
.  The  faee  be<\Ho«s  doily,  ihe  tongue  dry,  -wdee  collect  on  the 
'  lips  and  i^th.  the  pa^  is  ra[»d.  soft  and  dicrotic,  the  heart 
ANinds  are  feeble,  and  the  ba.'^s  at  the  longs  arc  congested,  as 
shown  by  rakw  and  a  venr  feeble  re^irabwy  murmur.  The 
orine  may  be  retained,  or  both  f«vs  and  urine  are  passed  un- 
coo<ickiu.-dy.  TW  condition  resembles  that  described  under 
typhus  fever  :  the  jutieni  is  indeed  in  a  truly  typhoid  st«te.    Hie 


delirium  is  less  nften  violent  tlian  in  typhus,  but  occasionally 
^mtienU  p-t  out  of  lieil,  or  refuse  food.  tWiliac  failure  shown 
itself  by  the  fi'ebleness  of  the  hearts  beat,  the  indiBtinctness  of 
the  souuil.s,  the  small,  rapid  pidse.  and  by  venous  congestion  of 
the  fiH-e  and  extreniitipM,  and  of  the  bases  of  the  lungs.  Some- 
times there  is  evidence  of  cnnli«c  dilatation  in  displacement  of 
the  iiDpulse  oiitwai-ds,  and  the  piil«e  may  be  irregular  or  inter- 
mittent. With  the  increiuic  of  the  neiTous  symptoms,  the 
ftbdominiil  ti-oiibles  are  often  prominent,  the  diarrhtea  becomes 
profuse,  and  the  alHlunieii  is  much  distended,  t«nge  and  tender ; 
in  this  stage  the  ulceiiiteil  Iwwel  niiiy  give  way,  and  peritonitis 
may  result  fi-oni  the  escape  of  f«?cnl  matter  into  the  ca\-ity  of 
the  abdomen.  In  a  few  cases,  severe  bronchitis  is  the  main 
feature  of  the  disease;  the  face  is  livid,  rules  and  rhonchi  are 
heniil  over  the  whole  chest,  and  bi-eathing  is  seriously  obstructed. 
Under  these  vnrioHs  ciivumstauces  death  may  occur  ahnost  at  any 
time  after  the  tenth  or  twelfth  day ;  hut  recovery  oixurs  after 
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a  Pej-er's  patch  so  affected  swells,  and  projects  one  or  two  lines 
upon  the  inner  surfRce  of  the  intestine ;  it  is  grey,  fawn-coloured, 
or  pink,  but  the  suiTOunding  mucous  membrane  may  have  ita 
natural  poloui'.  The  lymph-corpusclea  at  first  multiply  in  the 
follicles,  but  subsetiuently  infiltrate  the  mucous  membrane  above 
and  the  deeper  structures  below.  As  the  patches  become  larger 
they  acquire  a  creamy-white  colour,  and  about  the  ten^  day  or 
a  little  later  they  begin  to  ulcerate,  or  slough,  presenting  at  first 
a  superficial  abrasion  at  one  point  of  the  surface,  which  becomes 
deeper  and  deeper  until  a  great  part  of  the  gland  ia  removed ;  or 
ft  whole  patch  may  elough  at  once.  When  the  slough  is  still 
adherent,  it  often  has  a  yellow  colour  from  absorption  of  bile. 
By  these  processes  the  raiisculftr  coat  or  the  peritoneal  covering 
may  he  exposed  in  the  Soor  of  the  ulcer,  and  finally,  the  perito- 
neum may  slough,  ulcerate,  or  tear,  go  that  the  contents  of  the 
bowel  escape  into  the  peritoneal  cavity,  and  set  up  a  fatal 
peritonitis.  The  state  of  ulceration  generally  occupies  part  of  the 
thirdweek,  and  towards  the  end  of  that  time,  in  favourable  case?, 
the  process  of  healing  by  cicatrisation  begins.  "Ulceration  does 
not  necessarily  occur.  In  mild  cases  the  inflammatory  swelling 
subsides  without  further  destructive  change.  The  number  of 
Peyer's  patches  affected  is  very  variable,  and  though  the  cases 
with  severe  diarrhwa  generally  have  extensive  inflammation  of 
the  bowel,  thei*  is  no  necessary  correepondence  between  the 
extent  of  nlceration  and  the  severity  of  the  other  symptoms. 
The  patches  near  the  Ueo-ctecal  valve  are  those  first  attacked,  and 
the  process  spreads  upwards.  The  change  in  the  solitary  glands 
of  the  lower  end  of  the  ileum  ia  of  the  same  kind,  and  in  some 
cades  the  solitary  glands  of  the  large  intestine  (mostly  the  ctecum) 
•  are  also  enlarged  and  ulcerated,  Goincidently  with  these  lymphatic 
structures  of  the  intestines,  the  mesenteric  glands  are  inflamed ; 
t>hey  are  enlarged,  fleshy,  pink,  red,  or  purplish,  and  their  histo' 
logical  changes  resemble  those  of  the  Peyer's  patches.  Sometimes 
they  break  down  so  as  to  contain  one  or  more  small  collections  of 
fluid  resembling  pus,  whicli  in  rare  cases  buret  into  the  perito- 
neum ;  but  more  generally  they  become  cheesy  or  catcai'eous. 
The  apleen  is  commonly  enlarged,  dark  in  colour,  and  in  later 
stages  of  the  disease,  softened.  The  liver  is  often  hypei-aimic,  and 
softer  than  natui-al ;  the  kiiljie'/s  are  congested,  and  in  both  these 
organs  the  gland  cells  are  granular.  The  heart  is  often  soft  and 
flabby,  its  mnscolar  fibres  being  in  a  state  of  fatty  and  granular 
degeneration.  The  voluntary  miueUa  are  also  the  subject  of  a 
degeneration  first  described  by  Zenker  in  typhoid  fever,  hut  now 
known  to  occur  in  typhus  and  other  prolonged  febrile  conditions. 
The  nuiscular  Gbi-es  are  converted  into  a  homogeneous,  colourless, 
waxy-looking  material,  forming  cylinders,  which  break  up  into 
fragments,  and   finally  crumble  into  a  granular  detritus.     This 
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•      ordioiry  occupationis,  until,  perhaps,  an  iDdieci-etioii  in  diet,  or  (V^ 
f      tile  use  of  ftperi«ntt(,  given  in  ignorance,  leads  to  a  fatal  perfoi-a- 
(ion.    Cases  ao  mild  a&  this  in  their  general  s^-mpttiinH,  and  yet  so 
dangerous    from    their   possible    termination,   have    been    called 
ambulatory  typhoid.  A  biliout*  form  of  typhoid  has  been  described,  ^^f/' 
and  in  a  few  cases  jaundice  occurs.     Ataxic  and  adjruyoic  forms  ..    .. 

liare  also  been   described,   but  these  terms  simply  indicate  the  ^\\if' 
predominance  of  eymptoms  in  one  or  other  system  of  the  body,    t-*^ 
Enteric  fever   in  often  very   mild    in    children,  often   of   short    ,„>^ 
dimtion,  and  associated  with  TesH  extensive    disease  of  Peyer's 
patches  than  in  the  average  of  adult  cases.     The  remissions  of 
temperature,  which  are   well  marked  in  the  latter  half  b(  the 
illness  in  adults,  are  often  still  more  marked  in  children,  and  the 
"  infantile   remittent  fever "  of  older  writers  was  undoubtedly 
enteric  fever,  r^-i. — -^^.^  •  r*.^,.^-*—  .  J.i.  ••" 

ZHAgniMiB. — A  great  number  of  diseases  may  be  confounded 
with  enteric  fever,  from  the  variety  of  forms  which  it  assumes,         ji'''^h^' 
and  from  the  frequency  with  which  its  own  typical  symptoms  ^•'"^L^^*'.- 
are  absent  or  badly  marked.     In  early  stages  it  is  distinguished  jf.'  y^ 

from  the  esanthems  by  the  abseni*  of  characteristic  eruption.      "V^b."  ' 
By  the  fifth  day  of  the  illness,  the  rash  of  typhus,  small-pox,  or       '*       I*' 
scarlet  fever  would  have  developed  ;  the  appearance  of  i-ose  spot**      ,ai^^ 
a  few  days  lat«r  confirms  the  suspicion  of  enteric  fever.     Some-  '  ^■ 

times  severe  joint  pains  may  lead  to  a  suspicion  of  rheumatic  ^  \ 
fever.  A  prolonged  febrile  complaint,  which  has  come  on  insidi-  \y^ 
oiisly,  and  presents  no  obvious  local  lesions,  should  always  excite 
a  suspicion  of  enteric  fever;  but  the  great  prevalence  of  influenza 
gives  rise  to  frequent  mistakes.  For  though  influenza  is  often  a 
much  more  sudden  and  quickly  prostrating  disease,  it  preeents  so 
much  variety  that  almost  any  illness  beginning  with  headache, 
backache,  and  fever  is  liable  to  be  taken  for  it.  If  typhoid  fever 
is  present,  the  temperature  remains  high,  or  even  rises,  and  the 
diagnoeis  may  be  soon  confirmed  by  diarrhaia,  enlargement  of  the  ,.' 

spleen,  or  rose  spots.  ,  • 

Later  stages  present  a  resemblance  to  different  diseases,  ^y' 
according  as  the  head,  chest,  or  abdomen  shows  the  most  pronii-  ' 
uent  disturbance.  Thus,  the  early  headache  of  typhoid,  and  the 
sutMequent  delirium,  may  suggest  meningitis,  and  the  two  diseases 
are  frequently  confounded  togother.  Sometimes  it  is  impossible 
to  distinguish  them  until  later  stages,  when  optic  neuritis  or  a 
local  paralysis,  squinting  or  convulsion,  or  the  olwtinat*ly  retracted  ,     y 

abdomen  may  decide  for  tubercular  meningitis ;  or,  on  the  other  /  ./ 

hand,  the  increase  of  abdominal  symptoms,  with  the  presence  of   .^'  'v- 
spotA,  m&y  prove  it  to  be  enteric  fever.     In  this  latter,  headache  *' 
rarely    oxittnaee    beyond  the   tenth    day.      When     pulmonary 
symptoma  are  m&rked,  aaOt  general  iuliereulosia  miiy  be  simulated 
by  ^e  abnndajit  bronchitic  rales  and  crepitations,  accomjKinied 
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^^laue  typnoid  tever,  a 
-^        endocarditis,  is  not  infrequently  n 
^^\>    y''    in  favour  of  endocarditis  are  tlu 
^i/^  ^y       ,  irregulai*  action  of  the  heart,  ha?m< 
^-*  evidences  of  emboli,  such  as  obli\ 

wrist  or  ankle,  abundant  albumin 
rigors    may   be   present,   and   the 
^eely.     Trichinosis,  the  disease  cai 
the   trichina   spiralis   within   the  I 
^J^  typhoid   fever;    it   is  distinguished 

cedema  of  the  eyelids,  and  sometim* 
there  are  neither  rose  spots  nor  enlar^ 
In  most  cases  of  enteric  fever  the 

/which  gives  a  reaction — the  Diazo  Rec 
Though  the  reaction  is  nearly  always  o 
is  frequent  in  miliary  tuberculosis  and 
*''  in  some  other  febrile  affections.     Its  dii 

somewhat  limited,  and  perhaps  its  abs< 
than  its  presence  does  in  favour  of,  entc 
The  test  solution,  which  should  be  i 
being  used,  consists  of  a  concentrated  aqu 
acid,  200  c.c. ;  pure  nitric  acid,  10  c 
solution  of  pure  nitrite  of  sodium,  6  c.c. 
alkaline  with  ammonia ;  then  add  an 
solution.  The  mixture  assumes  a  red  c( 
twelve  or  twenty-four  hours,  it  deposr 
sti-atum  of  which  shows  a  light  or  dark 
colour. 

WidaTs  Serum  Test  depends  upon  the 
of  patients  with  enteric  fev« 
wA*        disease  (E>^*^^' 
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Tliiige  is  less  dangerous,  but  a  severe  httmorrlinge,  if  it   : 
jt  lead  to  a  fatal  rettult,  renders  the  patient  very  anieniie, 
Q.siderably  prolongs  convalescence.     Much  abdominal  dis- 
,  profuae  diarrbcea,  severe  general  bronchitis),  and  a  feeble 
egular  heart  are  all  unfavourable. 

tment. — The  patient  should  be  in  bed  in  a  well- ventilated  f- 
ent,and  the  same  rules  should  be  carried  out  as  to  nuntitig 
le  case  of  typhus  fever.    The  npecial  dangers  of  perforation 
mairhage  from  the  ulcerated  bowel  should  never  be  lost  'i 
F.     Best  should  be  absolute ;  the  patient  should  be  allowed 
rtioD,  and  a  bed-pan  should  be  used  when  he  wishes  to 
s  motions  or  urifle.   The  diet  should  consist  chiefly  of  milk,    { 
■h  two,  three,  or  four  pints  may  be  given  daily,  in  regular 
^ica,  every  one  or  two  hours,  or  more  frequently.     Beef-tea 
so  be  given,  but   it   is  said   sometimes    to    increase   the 
ea,  and  is  certainly  not  as  nutritious  as  milk.     In  some 
vhere  milk  is  taken  badly,  it  may  be  peptonised  by  the  use  vi 
ger's  liquor  psncreaticus.     As  to  medicinal  treatment,  in  "> 
aaes  little   or   none   is  wanted.      A  small  dose  of  dilute 
1   acid,   or   of    a  saline  diaphoretic   like   the   acetate   of 
dum,  may  be  grateful  to  the  patient,  and  the  body  mny 
itly  be  spong^  with  tepid  water.     With  regard  to  the 
stntion  of  stiuiulsnts,  the  remarks  made  in  the  chapter 
ttua  apply  in  the  case  of  enteric  fever. 

ial  symptoms  or  complications  may  have  to  be  met,  such  ns  ' 
itis,  l^  small  doses  of  expectorants ;  or  persistent  headache, 
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risk  of  bed-sores,  but  also  to  prevent  the  possibility  of  the 
attendants  being  infected  by  the  development  of  the  specific 
poison. 

Constipation  is  not  infrequent,  especially  in  the  latter  half  of 
the  illneas,  after  a  short  diarrhoea  in  the  early  days.  The  bowels 
may  be  left  for  four  or  five  days  u^-ithout  harm,  and  it  is  then 
safest  to  use  a  soap  enema  from  time  to  time  as  required.  If 
there  is  consti[)atiun  at  the  beginning  of  the  illness,  in  the  first 
week,  and  before  ulceration  has  begun,  a  small  dose  of  castor  oil 
may  be  given.  Under  no  circumstances  should  the  more  active 
or  (li-astic  purgatives  be  employed. 

Tlie  alxjve  is  a  simply  expectant  line  of  treatment,  by  which  the 
[latient  is  cared  for  while  the  disease  runs  its  course.  A  more 
eff(jctive  control  over  the  progress  and  accidents  of  the  fever 
has  iKHjn  hoped  for  by  two  methods  of  treatment  which  may  be 
calleil  i'esi>e<;tively  (1)  the  antipyretic;  (2)  the  antiseptic;  but  it 
cjinnot  Ije  stiid  that  either  of  them  shortens  the  duration  of  the 
di«<*as(;. 

Tho  first,  or  antipyretic,  has  been  in  use  now  for  some  years. 
Ft  aims  at  improving  the  chances  of  the  patient,  and  reducing 
his  liability  to  complications,  by  lessening  the  average  temperaturgv^. 
*^  t}irr)ugho!it  the  illness.  The  theory'  of  this  system  is  that  the  ^ 
('/)ntiriucHl  high  temperature,  to  which  the  tissues  and  organs  of 
th<j  iKxly  ai-e  subjected,  is  the  chief  cause  of  their  granular 
ilegnn^mtion  ;  and  that  their  ultimate  failure,  or  the  occurrence 
of  <!om plications,  is  so  much  more  probable,  the  higher  the  fever. 
II<Mic«»  th(;  objetjt  should  be  to  bring  down  the  mean  temperature, 
and  tills  (^in  1m»  most  conveniently  done  by  reducing  the  tem- 
jHiratiiri!  :>  or  \\  at  more  or  less  i-egular  intervals.  The  methods 
iMiiploy(«d  have  IwMin  alremly  described  under  the  general  treat- 
ment of  fevei-s  (p.  25). 

Ah  Ui  the  a<;tion  of  the  cold  bath,  a  good  deal  of  evidence  has 
been  accumulated.  The  influence  of  a  single  bath  upon  the 
immmliate  condition  of  the  patient  Ls  generally  most  pronounced. 
If<5mlac}ie,  delirium,  stupor,  thirst,  are  at  once  diminished,  the 
txingun  iKM'omes  clean,  the  pulse  slower  and  firmer,  and  the 
patifiiit  feels  altogether  relieved.  But  this  effect  is  only  tem- 
poniry,  and  by  the  next  observation  the  temperature  may  be  as 
high  as  In^fore.  When  the  system  is  thoroughly  carried  out  by 
fnHjUiMit  baths  at  low  temperatures,  the  mortality  has  been 
marker  I  ly  redu(;ed,  and  even  in  its  modified  forms  a  decided  im- 
prf)vement  has  l)een  noted.  Its  effect  upon  complications  is  also 
marked  -bronchitis  and  hypostatic  congestion  improve,  and  it 
hnH  Immui  shown  by  statistics  that  haemorrhage  is  less  frequent. 
'V\\^^  contra- indications  are  extreme  collapse  of  the  patient, 
hnuiiorrhago  aln^ady  established,  and  severe  conditions  of  pul- 
monary congestion.     These  are  likely  to  be  avoided  by  the  adop- 
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returns  with  remarkable  slowness,  and  the  patient  should  not  be 
too  early  allowed  to  exert  himself.  Rarely  is  one  fit  for  work 
imder  three  months  from  the  commencement  of  the  illness,  and  in 
the  graver  forms,  or  in  case  of  relapse,  or  of  complications,  this 
period  may  be  prolonged  to  five  or  six  months. 


MEDITERRAKEAK  FEVER. 

(Malta  Fever.) 

This  is  a  continued  fever  of  long  duration,  bearing  some  resem- 
blance to  enteric  fever,  but  distinguished  from  it  by  the  absence 
of  rose  spots,  the  fact  that  Peyer's  patches  are  not  enlarged  or 
ulcerated,  and  the  low  mortality.  It  occurs  along  the  shoi^es  of 
the  Mediterranean  and  among  its  islands. 

JEtiology. — It  affects  the  sexes  about  equally,  but  it  is  more 
frequent  in  the  young  than  in  the  old.  It  occurs  more  frequently 
in  the  warmer  months  of  the  year.  It  appears  likely  that  it  is 
conveyed  by  means  of  drinking-water ;  and  at  any  rate  it  is  not 
contagious  fix)m  person  to  person  directly. 

SymptoxiiS. — Its  inctibation  period  varies  from  a  few  days  to 
three  or  four  weeks.  The  symptoms  come  on  insidiously,  and 
consist  of  pyrexia,  headache,  pains  in  the  bones,  sleeplessness, 
thirst,  furred  tongue,  lass  of  appetite,  nausea,  and  weight  and 
tenderness  in  the  epigastric  region.  The  bowels  are  usually  con- 
stipated ;  the  spleen  is  always  enlarged,  and  often  tender  t>r 
painful ;  sometimes  the  liver  is  enlarged ;  and  profuse  perspira- 
tions occur  with  crops  of  sudamina.  The  headache  and  severer 
symptoms  may  subside  in  two  or  three  weeks,  but  the  pyrexia 
cx)ntinues  for  much  longer,  even  up  to  three  months,  and  only 
slowly  subsides.  During  this  time  the  patient  becomes  anaemic. 
In  about  half  the  cases  the  joints  become  red,  swollen,  and  pain- 
ful ;  and  in  a  few  there  is  orchitis.  The  tempei'ature  appears 
v^'""  not  to  be  continuously  high  over  all  this  time,  but  to  have 
exacerbations  of  two  or  three  weeks,  with  inter\'als  of  a  much 
^  lower  or  nearly  normal  tempemture,  so  that  a  close  resemblance 
to  the  chai-t  of  a  relapsing  enteric  fever  is  presented.  The 
mortality  is  only  about  2  per  cent. 

Morbid  Anatomy. — The  spleen  is  large,  soft,  and  diffluent ;  the 
liver  and  kidneys  are  congested,  and  the  latter  are  in  a  condition  of 
^-^*  '  glomerular  nephritis.  The  mesenteric  glands  are  slightly  enlarged. 
^^  \ '  Peyer's  patches  are  to  the  naked  eye  normal ;  the  most  that  can 
be  seen  with  the  inicix>sco}>e  is  some  slight  proliferation  of  cellular 
elements.  D.  Bruce  discovered  in  the  spleen  a  micrococcus  (Jf. 
meliU7i8is)f  which  is  undoubtedly  tlie  specific  cause  of  the  disease^ 
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TiMtmott. — Neither  quinine  nor  salicylates  have  any  influence 
no  this  disease.     It  may  be  treated  in  the  same  way  ait  a  mild 
rateric  fever  by  milk  diet;  and  troublesome  symptoms  must  be  ^ 
met  as  they  arieie.     For  the  joint  affection  the  use  of  iodine,  or  i 
IrictioD  nith  liniments,  is  recommended  (Bruce). 
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m  the  Continent  is  an 
mpanied  with  jaundice 


I  WEIL'S  DISEASE. 

I  The  illness  described  under  this  name 

Mute  febrile  disease,  of  short  duration,  acci 
sol  swelling  and  tendemeGs  of  the  liver, 
young  adult  males.     As  a  large  proportion  of  the  patients  have 
Wi  butchei's,  and  the  disease  ha»  occurred  in  the  hot  season  of 
tbe  year,  it  is  likely  that  the  disease  arises  front  contact  with 
detompoeing  animal  matter.     It  begins  suddenly,  often  with  a ' 
chill,  und  without  prodromal  symptoms ;  tbe  symptoma  are  fever, 
headache,  signs  of  gastric  disturbance,  jaundice,  and  muscular 
pains,  especially  in  the  calves.     The  fever  lattts  eight  or  ten  days. 
Sometimes  there  is  a  i^lapse.     The  pulse  is  quick  at  first,  and 
afterwards  slower  than  normal.     The  spleen  and  liver  are  com- 
monly, but  not  always,  swollen,  and  the  liver  is  often  tender  on 
pressure.     Nephritis  is  often,  and  herpes  and  erythema  are  occa- 
rionally,  observed.     The  pi-ognosis  is  favourable.     The  recorded 
cases  are  at  present  not  numerous,  and  the  nature  of  the  disease 
in  uncertain.     It  is  not  any  form  of  enteric  fever,  nor  relapsing 
fever,  nor  catarrhal  jaundice :  a  probable  view  is  that  it  is  the 
bilious  typhoid  formerly  described  by  Griesinger  in  Egypt,  and 
still  met  with  in  that  part  of  the  world. 
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SOABLET  FEVEB. 

(Scarlatina.) 

Scarlet  fever  is  a  contagious  disease,  chanictei'i.'seil  by  fever, 
sore  throat,  a  bright  red  eruption  on  the  akin,  and  a  tendency  to 
certain  complications,  of  which  the  most  inijxirtant  is  iK'iite 
iDflanunation  of  the  kidneys. 

ftiology. ^Scarlatina  is  invariably  derived  from  ii  precetling  _^  .  ,. 
caaeof  the  disease,  either  by  direct  contagion  from  the  breath  ores-  V^'"  V' 
halations  of  the  sufferer,  or  by  minute  particles  of  shed  epitheliu 
or  by  dried  secretions  from  mucous  surfaces.     It  is  much  more 
readily  conveyed  to  a  distance  than  typhus  or  relapsing  fever,  and 
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it  is  remarkable  for  the  tenacity  with  which  it  adheres  to  clothing, 

/  iKHl-clothos,  l)ooks,  jmpers,  and  other  ai-ticles  that  have  been  used 

f  by  the  sick ;  so  that  the  contagiiim  has  been  conveyed  by  such 

/  nuMiiis  over  miles  of  country,  or  has  lain  dormant  for  weeks  or 

montlis,  and  then,  meetkig  with  a  suitable  nidus,  has  again  de- 

^      veloj)e<l  the  diseiuse  in  its  complete  form.     Milk  may,  as  in  typhoid 

f        fnver,  1h^  a  means  of   cx)nveying   infection,  which    has   in   some 

instjuioes  pix)l>jibly  l)een  derived  from  a  similar  disease  in  the  cow. 

/      Sex,  (K'cupation,  and  social  j)osition  have  no  influence  in  its  pro- 

^     :/         duction,  but  the  vast  majority  of  those  att^icked  by  scarlatina  are 

\y  p*'  yoinig  ehildivn,  and  it  is  compamtively  infi-equent  in  adults.    This 

^^  w      ^    t»xempt.ion  of  oKler  jxK)ple  is  explaineil  by  the  fact  that,  for  the 

^  y"^*"     nuKst  piirt,  one  att-aok  pi-otect^  against  future  attacks,  and  that 

^  most  adults  have  already  had  the  disease.     Still,  old  people  occa- 

8it>nally  have  it ;  and  pn>t<?ction  is  not  always  jierfect,  so  that 

stnue  |HH>ple  have  a  sec'ond  att^ick.     It  has  also  been  noticed  that 

very  yi>ung  infant-s  aiv  less  susivptible  than  older  childi^en. 

Symptoms  and  Course. — The  {>eriod  of  incubtUion  is  two,  three, 
j^  •'^*        or  ft>ur  days,  luivly  as  much  Jis  six  days.     Genemlly  the  invasion 
is  sudden :  the  ]>jitient  has  a  rigor,  or  vomits,  and  complains  of 
fi\)nt<iil  ht^ulaohe,  with  languor,  pains  in  the  back  and  limbe,  and 
loss  i)f  apjvtito.     The  temixn-atui'e  rises  to   Wli^  or  104^,  the 
\^'»     .-'  P^*'^*  lHHH>mes  very  nipid,  aiul  the  ivspiration  is  quickened.    Very 
^        NiHm  theiv  is  some  annplaint  of  soi^  thnxit,  and  swallowing  is 
punful. 

On   the   stxvnd   day—  that   is,  generally  between   twelve  and 

.s       thirty  six  horn's  fixnn  the  th'st  symptom — the  rash  appears.     It  is 

tii'st  siHMi  on  the  up|vr  |vu*t  of  the  chc^t,  in  front  and  on  the  sides 

<v**    of  the  utvk,  but  s*xm  spi\>ads  to  the  abdomen  and  back,  and  then 

to  the  up|H>r  and  lower  limW.     It  consists  of  minute  red  £^ts, 

bright    in  the  ivntiv.  fading  towaixls  the  edge,  and  set  closely 

V.        t\^»ther,  M»  that  the  |vder  eilg\^  almivit  ctialeiHX\     Sometimes  the 

iNvdo.MVUiv  is  ivmplete.  Si>  that  the  skin  has  a  uniform  bright  red 

\N»lour :  s^nuetiuu>s  the  eruption  is  moiv  discrete,  and  areas  of  pale 

Nkit\   atv  visible   Ivtw^vu   the   sjx^tv^i.     Tlie   face,  forehead,  and 

ehtx^ks  aiv  jis  a  nde  divplv  and  uniformlv  tluslitxl,  nintbout  show- 

u\g  the  puuetitVnn  arr:uigvMuent  of  the  nu^h  which  is  seen  else- 

wheiv.    With  au  abundant  nish  the  skin  Kwmes  slightly  swollen. 

The  eruption  p\v><M\t>  many  \arieties  as  to  depth  of  colotir  and 

diMvibution.      It  m.*\  Iv  only  |vile  pink,  or  it  is  deop livid  purple; 

au\l  iu  some  M*\tnv  \\*m\x  |v*pules  u\ay  Iv  i*ais*Nl  alM)ve  the  surface, 

atul  u\u\  even  \\\nu\ito  or  form  ir.iuuto  jxnnts  of  pus;  and  occa- 

.  MoiuilN  ivtivhi.e  vxvva       In  \t?i  distribution  the  r.ish  mav  be  verv 

V  ,  '      luiut^st,  \\vuniu^  oi'.S  oi\  the  v*he>t.  or  in  jxivht^  on  the  thighs, 

^*         elU»\\v  \M*  .\uku>.  ,iv.vl   this  ixxnu^s   fnxiuer.tiy  in  stx\"»nd  attacks, 

and    \;\  the    \i'.\;xl    %\iNO>   M^meniwe^^  s*vu   iu   |Vitiontii>  with  c^^en 

wvhuuIn,  .^td  kuv^wu  :4>  **  ^ulx^^d  >carUiiua^*'  The  rash  nmches  ita 
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liHcljton  th*'tliiiil,irl"oui'rli,liiv.rihil  l..'j;iii^  l,.  li(,l.>  m,  ll,,.  f,,iii-iii    *' 
liitli,iir.Mstii  (liiv;   ultofri-tliei- it  iiiiiy  bust.  iVr.tn   livi'   In  Iwi   A:iy^.     \\ 
After  iLe  sulttiideiice  of  tlie  rmili,  deaijuamatiDn  Ukes  iitiit* — tlJut     ,'" 
is, the auperficifti  layers  of  the  cutis  are  shed.     This  is  often  first    ''''^ 
Men  in  the  form  of  white  branny  flakes  on  the  sides  of  the  neck, 
ud  this  may  be  as  early  as  the  sixth  or  seventh  day,  while  the 
eniption  is  still  visible  on  the  legs ;  but  the  amount  of  epithelium 
tiat  is  shed,  and  the  size  of  the  particles,  are  very  vnnous — 
annetimeB  there  is  nothing  more  than  a  little  rouRhnesa  about 
the  tips  of  the  fiagers  or  toes,  or  in  the  folds  of  the  pnlnie  of  the 
btndt! ;  while  in  other  cases  the  epidermis  peels  off  in  large  flakes, 
»D(I,  in  rare  instances,  complete  glove-like  moulds  of  the  hands 
Md  fingers  are  thrown  off.     Desquamation  commonly  takes  from 
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VJ  ■■'■  ' 
four  to  six  weeks,  but  in  these  special  cases  a  much  longer  time  is 
required.  ! 

In  the  throat  it  is  seen  that  the  uvula,  soft  pnlato,  ani]  fituces  i^-i^ 
are   deep  red,  and  often   slightly   ciHleiiiatous ;    the   tonsils  are 
reddened,  swtjien,  projecting  towards  the  middle  line,  and  pre- 
senting  a   number   of   yellow   pointx,   from    the   follicles  lieing 
distended  or  covered  irregularly  with  ashy  or  yellowish  secretion. 
In  later  stages  they  may  suppurate,  or  sloughs  may  form  in  thi'm. 
The  nasal  mucous  membrane  also  inflames,  with  the  occurrence  ,  ,  „ .  ' 
of  much  mucous  secretion ;   and  the  submaxillary  and  cervical 
glands  become  enlarged  and  tender.     The  tongue  is  at  first  thickly 
covered  with  white  fur,  but  in  a  few  days  this  fur  clears  off  from     '' 
tip  to  base,  leaving  a  bright  red,  raw  surface,  on  which  the  fungi- 
farm  papilln  are  unusually  prominent,  so  as  to  give  the  iippeiiiitnce 
koown  M  "  strawberry  tongue." 

The  temperature  is  frequently  high,  reacliing  104°  or  105"  on  the 
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first  day,  aiid  remaining  at  this  level  for  some  days.  Even  a  tem- 
perature of  l(Jli°  may  be  i-eached.  With  this  theskiu  i&pungentiy 
hot  and  genei-ally  diy,  but  profuse  sweating  may  occiir,  without 
J  appreciably  aHecting  the  temperatui'e  or  the  rash.  The  pulse 
V' rises  to  120i^JiQ,,QE_eiffiii  160.  In  severe  caseii,  the  mental 
^  faculties  are  dulled ;  delirium  is  fn^quent,  especially  towanlii 
night;  and  drowsiness  Had  coma  supervene.  The  disease  may 
reaich  its  height  about  the  fourth,  fifth,  or  sixth  day,  and  then 
with  tlie  fading  of  the  ranh,  the  temperature  begins  to  fall, 
generally  subsiding  rather  gradually,  but  sometimes  more  sud- 
denly, till  the  normal  is  readied,  and  convalescence  is  gradoally 
estAbli»hed.  In  fatal  cases,  death  mfty  occur  about  the  fifth  day 
or  later  from  exhaustion ;  or  from  typhoid  conditions,  with  low 
delirium,  seuii-coma,  and  dry  brown  tongue;  or  it  may  occur 
later  still  us  a  result  of  complications. 

Oomplicationa  aod  Sequeln. — These  aie  numerous  and  impor- 
tant. Not  only  the  tonsils,  but  also  the  soft  palate  and  the  uvola 
may  slough.  More  frequently  the  glands  under  the  jaw  and 
in  the  neck  are  much  swollen,  and  the  subcutaneous  tissue  about 
them  is  infiltrated,  liecoming  brawny  and  indurat>ed.     The  skin 

(A^     .    then  becomes  dusky  red,  and  sloughing  takes  place  beneath  it, 
'    J*'^    separating  it  from  the  subjacent  tissues  over  a  lai-ge  area.     Such 
^J/*-      cases  are  often  fatal.     Extension  of  the  inflammation  from  the 
r||^'^    throat  up  the  Eustachian  tube  may  cause  od'tis,  or  infiammation 
'\jf\P'^   '^^  **''i  resulting  in  abscess  of  the  tympanum,  rupture  of 
u^  .'the  membrana  tympani,  and  otorrhcea.     In  the  course  of  ihe 
^_y^    scarlatina  this  may  seem  of  little  importance ;  but  it  lays  the 
j*^        foundation  for  serious  or  fatal   results  months  and  even  yetu'S 
~  '^     ,/afterwardB,  among  which  may  be  enumerated  suppuration  cj  the 
-,'     >  .  mastoid  cells,  meningitis,  abscess  of  the  brain,  thrombosis  of  the 
^    ,  lateral  sinus  or  jugular  vein  with  pyn;mia  as  a  result,  htemor- 
"'\y    rhage  from  the  lateral  sinus,  and  facial  paralysis.     Deafness  oD 
,.  .  •'  the  afiected  side  may  of  course  happen ;  and  a  double  otitis  in  a 
Dj       young  child  may  be  the  cause  of  permanent  deaf-mutism.     Other 
.     ^/    ■      local  lesions  may  occur  n»  sequelie;    for  instance,  sloughing  of 
V'""^/^.'  the  cornea,  abscesses   in  the  subcutaneous  tissues,  or  cancruin 

P'Xff       oris. 
""  y/A>  The  most  important  visceral  lesion  associated  with  scarlatina  u 

■**         ■''  J^nephritie.     It  is  still  a  question  for  discussion  whether  the  kidney 

EyM  afiooted  in  every  I'ase  of  scarlatina ;  but  albuminuria  ia  occa- 
r  sbnally  present  in  the  stage  of  niali  and  fever.  More  f retjuently 
nephritis  is  first  recognised  as  a  sequela  from  two  to  three  or  four 
weekit  after  the  beginning  of  the  illness,  when  the  patient  is  quit« 
convalescent  or  suffering  only  from  desquamation.  It  may  l>egin 
with  a  chill  and  rise  of  temperature,  and  the  jHissnge  of  turbid 
brown  or  blood -coloured  idbuiiiinous  urine,  the  whole  subsiding 
again  without  the  occuri-euce  of  Uroimy  ;  but  more  often  the  first 
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tlie  baset^  of  tLe  liiiigt:,  Tlie  tonsils  present  the  conditions  cif 
ulceration  or  KUppiirntion  tliat  have  lieen  observed  <lnring  life. 
Where  amplications  are  present,  the  viscei-al  lesiona  proi>er  to 
theid  will  be  fonnd. 

Streptococci  have  been  diatovered  in  the  blood,  in  the  ijcales  of 
the  desqimuiating  epidennia,  in  the  ulcenitions  of  the  throat,  and 
in  the  discharges  from  it ;  but  their  specific  nature  is  not  yet 
111  lowed. 

Diagnosis.  — -  Scarlatina  is  recognised,  especially  when  the 
disease  is  known  to  be  prevalent  at  the  time,  by  the  occurrence 
of  feverishnesa  with  sore  thixtat,  followed  in  a  day  by  the  clmnu.'- 
teristic  rash.  The  rash  nuiy  be  confounded  with  thut  of  measles, 
rubella,  or  typhus,  or  with  the  roeeoln  of  Bmiill-pos  nnd  other 
fevers.  Generally,  it  in  of  lirighter  colour  and  more  unifoTrn 
diHtribution  than  those  of  the  first  three  diseases  :  but  it  is  some- 
times very  difficult  to  distinguish  from  rubella.  Tlie  roseola  of 
small-[x)x  often  hns  a  distinbution  which  is  distinctive — namely, 
about  the  axillu,  groins,  and  thighs;  and  tt  is  moi-e  purple  in 
colour.  Occasionally,  confirmation  only  comes  with  don^uiimation 
und  the  appearance  of  albumen  in  the  urine. 

Tlie  Prognosis  must  be  in  all  cases  very  uncertain.  Even  ii» 
the  mildest  cases,  renal  compHcntions  may  be  serious  or  fatal. 
The  mortality,  however,  is  variable,  some  epidemics  being  exiteed- 
.  ingly  mild,  others  so  severe  that  the  mortality  may  rise  to  SO  or 
40  per  cent.  In  individual  cases,  the  prognosis  may  have  to  be 
determined  by  the  condition  of  the  patient  from  day  to  day ; 

_,  --  the  addition  of  complications  increases  the  clanger.  Very  se'vere 
angina ;  and  an  intense  or  livid  rash  coming  out  lat«,  are  un- 
favourable ;  and  nvMs  with  sloughing  of  the  cervii^il  glands  axe 
generailly  fatal.  Scarlet  fever  attacking  women  recently  confined 
shows  a  large  percentage  of  fatal  canes. 

Treatment. — In  mild  cases  this  may  be  caiTJed  out  in  the  same 
way  as  that  of  other  feverai  a  well -ventilated  room,  the  recum- 
bent position  in  bed,  light  diet,  and  careful  nursing.     Isolation  is 

,  essentia!  in  the  interests  of  others.  The  body  may  be  usefully 
«I)onged  with  tepid  water  daily  ;  simple  ssHnes  may  be  given 
internally,  and  the  sore  throat  may  be  relieved  by  sucking  himpu 
of  ice.  If  the  tonsils  are  much  swollen,  and  much  covered  with 
■  secretion,  the  latter  should  be  I'enioved  by  pledget's  of  moist  lint, 
and  disinfectant  or  astringent  solutions  applied  by  the  same 
means.  Liquor  ferii  pei-chloridi  {7iss.  to  aq.  Sj),  dihit*  hydro- 
clilorio  acid  {^ss  to  sj).  oi'  liquor  sodie  chlorinata;  may  be  thus 

..  used  ;  and  similar  remedies,  more  diluted,  may  be  used  to  syringe 
.'the  nose  when  that  is  invoKed.    If  there  is  much  pain  or  swelling 

''  in  the  neck  and  about  the  angles  of  the  jaws,  hot  fomentations  or 
linseed  poultices  should  be  used.  ConipUoatious  will  require 
sjiecial  treatment.     Abscesses  should  be  opened  early.     In  otitis, 
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of  pain  may  be  obtained  by  hot  fomentations,  and  the  gentle  ^ 
Juc^on  of  warm  wat«r  into  the  meatus.     If  eiippuration  of   ^ 
liddle  ear  is  recognised,  the  membnuaa  tympani  may  require 
lire ;  and  the  meatus  may  be  gently  syringed  with  warm       ^<^ 

or  diluted  Condy's  fluid,  or  solution  of  boric  acid  (1  in  20),  ->-i* 
vnovitis,  email  doses  of  Dover's  powder,  or,  better,  salicylate 
ium  should  be  used,  with  chlotwform  or  belladonna  liniments  ^  fj'''^ 
'.    Tho  treatment  of  scarlatinal  nephritis  will  be  considered^  -Jt^^  J' 
ter.     In  tbe  severe  typhoid  foiins,  with  quick  feeble  pulse, '^V  "^ '■"'^ 
ants,  sucb  as  brandy  and  ammonia,  must  be  given;  and    ,^ ''•■'' 

there  is  very  high  fever,  with  much  delirium  and  restless- 
relief   ia  often  obtained  by  cold  affusion  to  the  head  or 

at  care  must  be  taken  during  convalescence,  l>oth  for  the  jV'' 
f  the  patient  and  in  the  interests  of  the  public.  To  the|^~ 
t  the  chief  danger  is  the  stipervention  of  renal  complications: 
at  should  be  guarded  against  by  avoiding  eveiy  exposure 
\  or  draught  as  long  as  desquaniHtioa  is  going  on :  a  free 
of  the  bowels  should  also  be  maintained  by  occasional  saline 
■es.  On  the  other  hand,  the  poison  of  scarlatina  is  con- 
by  the  particles  of  detached  skin,  and  the  disease  is  fre- 
y  spread  by  the  careless  exposure  of  convalescents  in  the  ^ 

jf  desquamation.     Patients  should  not  be  nllowed  to  mix  ,  i,*- 
he  healthy  until  desquamation  is  complete,  and  six  weeks  ,'' 

en  adopts  as  the  minimnm  period  at  which  they  may  be  ^' 

jred  free  from  risk  to  others.  During  fi-ee  desquamation,  ^  "-''- 
>dy  should  be  washed  night  and  morning  with  soap  and 
water,  and  gentle  friction  with  pumice-stone  may  be 
red  to  remove  the  desquamating  epithelium  ;  and  in  the 
tie  the  body  should  be  smeared  with  carbolic  oil  (1  to  40) 
1  glycerin  to  prevent  the  particles  being  carrieil  off  into  the  '  /■.- 
■here.  Qninine  and  other  tonics  may  be  necessiiry  where 
th  is  recovered  slowly. 


MEASLES. 

{Morbmi.) 

slea   is   a  contagious   febrile  disease,  characterised  by  an 
m  of  pink  or  red  spots,  and  catarrh  of  the  rcNpiratoiy 


^Hietf- — In  civilised  oommimities  its  spi-ead  is  detennined 
nmstuices  very  similar  to  those  influencing  scarlatina.  It 
ID  epidemics,  which  attack  the  young  I'ather  than  the  old, 
*  B  nearly  all  the  older  members  of  the  community 
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have  Imd  the  disease  when  young,  and  ai*e  thereby  protected  from 
a  second  infection ;  but  very  young  infants  appear  to  be  less 
susceptible,  and  to  have  the  disease,  when  caught,  in  a  milder 
form  than  children  somewhat  older.  In  large  towns  it  is  almost 
continuously  present,  spreading  from  point  to  point  in  the  form 
.y  of  limited  outbi'eaks,  which  subside,  and  are  succeeded  by  others 
in  diflerent  places ;  but  where  introduced  among  populations  that 
have  never  been  visited  by  the  disease,  or  have  been  entirely  free 
from  it  for  years,  it  attacks  the  majority  of  the  people,  young 
and  old  alike,  in  one  great  and  often  destructive  epidemic.  This 
was  the  case  in  the  FarOe  islands  in  184G. 

Infection  is  mostly  produced  by  contact  with  the  patient,  or 
with  the  air  infected  by  him  :  the  vii'us  also  adheres  to  clothes  and 
other  articles,  though  with  much  less  tenacity  than  does  the  con- 
tagion of  scai'latina.  Experimentally  also,  the  disease  has  been 
transmitted  by  inoculation  with  the  nasal  mucus  of  a  patient.  It 
is  especially  contagious  in  the  prodi^omal  stage  preceding  the  rash, 
and  in  the  stage  of  eruption  itself. 

Symptoms  and  Oonrse. — ^The  period  of  inctibcUion  varies  in 
v»>^^  meiisles  Jis  in  other  contagious  diseases,  but  has  been  most  often 
V^  found  to  be  about  ten  days.     The  disease  commences  with  pyi'exia 

^  ^*^'  and  cat*in*hal  symptoms — the  temperature  rises  perhaps  to  102^  ; 
the  child  loses  appetite,  is  drowsy,  and  unwell ;  there  may  be,  at 
fii'st,  vomiting  or  chills,  or,  in  childi-en,  convulsions.  With  this 
the  conjiinctivje  become  suffused,  the  eyes  water,  there  is  a 
mucous  discharge  fix)m  the  nose,  and  cough  as  a  result  of  bron- 
chial seci-etion.  The  catairhal  symptoms  continue,  but  the  tem- 
j>eiiiture  fi-equently  falls  after  the  first  day,  and  continues  at  a 
lower  level  for  another  day  or  two,  when  it  again  rises  with  the 
.'  outbi*eak  of  the  nish.  This  appeai-s  most  commonly  on  the  fourth 
>     ,  tlay,  but  it  may  be  as  eai-lv  as  the  third.     It  is  first  seen  on  the 

^  '    , ,  ••    face,  at  the  i-oots  of  the  hair,  on  the  forehead,  temple,  or  behind 
the  eai-s,  and  it  subsequently  spreads  to  the  neck,  trunk,  and 
limits.       It   i-onsist*   of   pink  spots,  ix)imd,  oval,  or   irregularly 
shaj>etl,  slightly  miseil  above  the  surface,  running  together  into 
irregular  pitches,  which  may  have  a  somewhat  crescentic  shape, 
and  leave  some  intervening  area  of  skin  unaffected.    In  colour, 
it  is  gonenilly  darker  ixhI,  or  uioiv  purple  than  that  of  scarla- 
tina ;  but  a  distinct  ion  may  Ih>  ditticult,  especiailly  if  the  spots  are 
uniformly  ilistributed  and  do  not  coalesce.     Occasionally,  a  few 
•'  '  ^    |H'ttH*hia»   iKvur    in    the    darkest    part   of    the    eruption,  and  in 
^      ,'         other    cases    a    tow    vesicles    mav  form  in  the  centres  of   some 
'  '  ]vipules. 

It  t\>mes  out  must  fully  on  the  face,  giving  it  a  blotchy,  swollen 
apjH^anuice,  and  is  less  abumlant  and  less  continent  on  the  trunk 
and  extremities.  It  takes  from  one  to  thix*e  days  to  reach  its 
height,  and  thou  ntpidly  dtvlines,  mostly  beginning  to  fade  first 


*rli(TC  it  first  appeared.     It  commonly  leaves  some  mottling  ot,^"^ 

Iwown  or   yellowish-brown    colour,  which   lasts  for  some  days ;  ,'"^ 

while  petechiie  will  leave  still  more  pronounced  stains.     It  is  also  ;  ^^ 

mweeded  by  slight  desquamation  in  minute  branny  scales,  never 

in  the  large  Sakes  known   in   scarlatina.      If  the  temperature  has 

fallen  in  the  prodromal  stage,  it  rises  again,  with  the  appearance  \j  --   '' 

of  the  rash,  to  102",  103°,  or  even  higher,  and  reaching  a  maxi- 

■nm  in  two,  three,  or  ionr  days,  falls  generally  rather  suddenly  j^-' 

H  llie  rash  begins  to  fade,  and  may  reach  the  normal  in  about  ^^  \*^ 

(hirtj-sii  hoiui!.     The  catarrh  continues  throughout  the  eruptive  ,-y^' 

■ti^;  it  may  extend  into  the  frontal  sinuses  and  cause  headache.  ^j- 

There  is   moro   or   less  general  bronchitis,  indicated  by  cough,   a.  ■■' 

eipwtomtion  of  mucus,  and  diffused   rhonchi ;    and  the  lan-nx 
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may  be  implicated,  as  shown  by  hoarseness,  croupy  cough,  and  in  *  "^ 
occasional  cases  by  striduloiis  breathing.  Early  in  the  illness, 
before  the  appearance  of  the  rash,  the  palate  often  phowsv--'' 
sbaormal  redness,  diffused  or  in  patches.  The  tongue  is  usually 
furred,  and  the  fungiform  papillie  are  prominent.  After  the 
sabsidence  of  the  fever  the  return  to  normal  appetite  and  sleep  is 
generally  rapid. 

Oonipllca>tioiu  and  Seqnslte. — The  most  important  complica- 
tions are  those  connected  with  the  respirator}-  organs,  and  it  is 
to  them  that  the  majority  of  the  deaths  in  connection  with 
measles  are  due.  The  bronchitis  of  the  large  and  medium-sized 
tubes,  which  is  common  to  all  cases  of  the  disease,  may  attack  i-'' 
the  smallest  tubes,  thus  becoming  a  capillary  bronchitis ;  or  ' ' 
the  Bubatance  of  the  lung  may  be  involved,  constituting  pneu- 
monia. This  may  present  the  characteristics  of  catarrhal  or 
bnsicho-pneumonia,  but  it  is  not  infrequently  limit«il  to  one  lulic, 
witL  dolneaa,  broBcbial  breatlung,  and  consonant  riles  simitar 
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U)  cabeK  of  oi-dmar\'  or  croujKmii  pnenmaniii ,     Hkhdas,  indeed, 

KtateK  iLat  the  pDeuuioniii  following  meaelf^  miiT  be  either  of  the 

ctitajTlial  or  c*xx>upouB  varietT  ;  and  it  has  been  obfierved  that  the 

oi-gauiKuib  of  broneho-pnemnonia  are  present  vitii  nnngnftl  fre- 

quf^iicy  in  the  moaths  of  children  with  measles.     The  laxyngitis 

. ,  ^      ijiay  }je  ho  severe  as  to  threaten  asphyxia,  and  may  be  accompanied 

^  "      with  the  formation  of  membrane :  in  some  s^uch  cases  it  is  a  true 

'    diphtheria ;  in  others  it  is  caused  by  pyogenic  oi^ganisms.     Other 

(MiiiiplirsitiouK  are  ophthalmia,  keratitis,  or  iiitis.  stomatitis  and 

'         |iarotitii»,    inflammation    of    the    Eustachian   tube,    and    of   the 

y     tyijijjunum    {otUis  media),    and    diarrhosa    or    dyaentenr    from 

*^     ifnU'ritiM  of  th«^  Hujiill  or  large  intestine  respectively.     Noma,  or 

^  '^  l^iiii^niiiouK   iniiammatiou  of  the  mouth  or  of  t-he  rulva,  occurs 

'     .    o('<fihioii;illy.      Amongst   se^uehe  may  be  mentioned,  especially, 

<'hroni(;    in  flam  ma  tor}'   conditions   of   parts  affected   during  the 

illiii'HH,  H\u\i  OH  chi-onic  catarrh  of  the  respiratory  organs,  chronic 

ophthiihniii,  ciiLirge^l    tonsils,   or    enlarged   glands,   otitis   with 

i\m'\uiV[i^it  liiid  it8  j-esults  {see  p.  5C),  tuberculosis,  endocarditis, 

and  ^iMii^nil  ituihiutrition. 

Variatiei. — Meii^Ies    without   eruption    and   measles  without  ,i^^ 
iHiU\\'\\\  Imvi*  lK>ih  l)een  described;  but  there  seems  to  be  some^r'^ 
iliMibt  wh«»t.h<'r  the;  former  occurs,  and  some  cases  of  the  latter  may j^v^ 
ri*iilly  hav<«  Immmi  iiiHtances  of  rubella  or  German  measles  (p.  (54).  V* 
In  i*HlH«r  ctiHi*,  ihf?  diHeaso  takes  on  a  mild  form.     Of  the  severer 
or  iiuili^niint  forniM,  hemorrhagic  measles  is  an  example,  in  which 
l»|iuM|inf<  Uikos  jiliu'o  fi-om  the  mucous  membranes,  and  the  erup- 
\'\i\\\  Immimiii»m  jmrpurir.     Other  severe  forms  are  merely  chaiac- 
Imimul    by   int»MiH4»   ft'V<»r,  dark  or  livid  rash,  often  imperfectly 
i|t«v(«lo|MM|,  I'Mpid  and  f<M*hh,*  pulse,  pi'ostration,  delirium,  dry  bron^Ti 
luiif/iio,  II I  id  it  f<(*niM'iilly  typhoid  condition. 

Morbid  Anatomy.  -This  must  depend  much  on  the  complica- 
I  jiin  I'iiiininK  iliMitJi,  HiniN*  uncomplicated  measles  is  so  rarely  fatal. 
Miiilnnnti  1)1'  lh««  niiicnuH  nicnibrune  of  the  lar^'nx  and  trachea  is 
nhmirvt'il  ,  llifiNploiMi  is  nKMh'ititely  swollen.  No  special  descrip- 
llMii  In  nciMlitil  of  \\\i^  bronchitis  and  pneumonia  found  in  cases 
'  tl\hiH  lhnr»«froni.  Thi^ro  niiiy  Im*,  however,  fluid  in  the  pleural 
i:iivlh,iinii  pi'(4M'hifi«  iindi'r  ih(*  plounil  membrane ;  the  bronchial 
^liihilfi  iiii«  oHtin  f«nliir^iMl  imd  softened.  Congestion  of  the 
iiiiiiitiiti    iiitiiiihriuin    of    tlin    il<Mnn    and   colon  is  also  sometimes 

lintiiil 

Nil  niltiiu  tirf^ahiNni  lian  biM'n  itlc>ntified  ns  the  cei'tain  cause  of 

Mliuinlim. 

l)tii||HUHlM.  A  iMihfiiHinn  with  htcarlaiina  is  mast  likely  to 
iit-iMir  MiMinlfiH  i^i  iliHlin/i{iiiHli«*d  by  tlio  initial  coiyzti,  by  the 
liiii^i<r  piiiihniiial  porinii,  and  tlio  c*liaraot(*r  of  the  eruption, 
ii^prrlall.>  Ui  II  n  pal  eh  v  appiMiraniM*,  as  distinguished  from  the 
4uil(\aiM  <u   liiittl.v  pun(*Uit(t  diNtribtit.ion    in  scarlatina.     But  the 


I 


MEASLES.  <;;5 

throat  may  be  sore  in  measles,  and  the  ra^h  sometimes  appears 

OD  the  third  day,  so  as  to  make  the  resemblance  to  scarlatina  q\^ 

rather  close.     Measles  may  also  be  mistaken  for  rubella,  in  which  ^ 

the  fever  is  slight  or  none,  the  prodromal  period  short  or  absent, 

catarrhal  symptoms  wanting,  the  rash  in  smaller  patches,  more 

unifonnly  distributed  without  crescentic  arrangement,  the  liability 

to  complications  very  small,  and  a  fatal  termination  unknown. 

In  typhus  fever  the  rash  is  not  so  papular,  the  face  is  but  little  -a  . V^ 

affected,  the  spleen  is  swollen,  and  there  is  no  nasal  or  conjunctival     '  ^ 

catarrh.    The  early  stage  of  a  small- pox  eruption  is  sometimes        ^l 

amukted  by  that  of  measles;  the  absence  of  catarrh,  and  the  v^*         f/r 

histoiy  of  headache,  back-pain  and  sickness,  are   in   favour  of  \e^'' 

variola,     Roseolous   eruptions,  apaH  from   specific   fevers,  may  'A^r.'  * 

resemble  measles,  but  will  be  distinguished  by  the  absence  of  the 

chafacteristic  fever  and  catan'h. 

PrognosiB. — This  is  usually  favourable.  For  the  most  pai-t, 
the  mortality  is  from  1  to  2  per  cent.,  though  occasionally 
epidemics  of  much  greater  severity  have  occurred.     As  already  i, 

stated,  it    is    the   pulmonary  complications   that   are   generally  ,  ..• 

fatal;  apart  from  these,  the  malignant  cases  are  i^ecognised  by  >- .^' 
intense    fever,  dark    or    livid   eruptions,  and    early  collapse   or 
prostration. 

Treatment. — The    ti*eatment    of    measles    is   not    essentiaUy 
different  from  that  of  scarlatina.      The  child  must  be  placed  in  a    ^^.^'^ 
suitable  room — warm,  weU  ventilated,  and  free  from  draughts,    ^\ 
and  so  arranged  as  to  prevent  infection  of  children  hitherto  free.      o.  \ 
Confinement  to  bed  is  scai-cely  necessary  till  the  eruption  appears.        ►*!.-* 
The  diet,  as  in  other  febrile  affections,  must  be  mainly  milk,  with 
a  little  farinaceous  food.     The  catarrh  which  is  present  from  the        , ,  r^ 
first  should  be  treated  by  expectorants,  squills,  or  ipecacuanha 
wine,  or  small  doses  of  compound  tincture  of  camphor.     Goodhart 
recommends  the  application  of  glycerin,  or  borax  and  glycerin,  to 
the  fauces  and  throat  to  relieve  the  harder  kinds  of  cough.     If 
fever  runs  high,  it  may  be  reduced  by  the  application  of  tepid 
water,  either  by  sponging  or  by  immersion  in  a  bath  at  95''  or 
90°,  which  may  be  lowered  still  more  by  pouring  in  cold  water. 
The  temperature  seldom  remains  at  a  high  level,  such  as  lOo"",  for 
many  hours,  but  it  may  be  desirable  to  spare  the  patient  this  pre- 
judicial condition  as  much  as  possible  ;  and  even  at  a  tempei-ature 
of  102®  or  103°  a  good  deal  of  comfort  and  even  sleep  may  be 
obtained  by  the  use  of  cold  sponging,  as  has  been  shown  when 
treating  of  enteric  fever.     Stimulants  are  only  required  in  the 
very  severe  forms.     The  child  may  generally  be  allowed  to  get  up 
two  or  three  days  after  the  subsidence  of  the  fever,  but  should  be 
confined  to  the  room  for  another  week  or  ten  days.     During  con- 
valefiioenoe  the  general  health  should  be  attended  to,  and  iron  or    ^^. 
cod-liver  oil  may  be  given,  with,  perhaps,  change  of  ab*  to   the 
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NOOHiiU)  or  othor  bnidn^  locality.  Pneumonia  or  diarrhoA  may  be 
ivMiUnX  ill  IIh)  iiHiuil  way,  and  discharge  from  the  ears  should  be 
iiiftt  by  fntqueiit  washing  with  antiseptic  lotions — e.g.,  potassium 
pormanganat4«  or  ])oric  acid. 


BUBELLA. 

(Rulteohj  R'dtheln,  Oerman  Measles,) 

T\h^  nature  of  this  contagious  exanthem  has  been  much  debated. 
Hy  HoiiH*  it  has  \h*oi\  spoken  of  as  a  hybrid  of  scarlatina  and 
nioiiHU'M ;  by  many  moi*o  it  has  Iwen  regarded  as  simply  a  mild 
foi'm  of  ordinary  measlos.  Hut  there  can  he  now  no  doubt  that 
it  is  a  distint^t  disoaso.  Tliose  who  have  had  measles  are  not  pro- 
t^H'ttnl  against  i'ul)e]la,  nor  those  who  have  had  rubella  against 
iiUMixh^H.  ThtTo  is  moit^  than  one  instance  on  record  where  a 
m^h(M>l  has  Ihhmi  visit^nl  by  an  epidemic  of  measles  shortly  after 
one  of  rulH^Ua,  or  rice  *wv^  ;  the  outbreaks  have  been  obviously 
dilU»ivnt»  and  some  l>oys  have  caught  both  complaints. 

JEtiology.  -UulH»lla  is  very  contagious,  exposure  to  the  sur- 
roimdings  of  a  jwitiont  for  a  few  minutes  being  sometimes  sufficient 
for  inftvtion. 

Symptoms.  -The  jMU'iixl  of  nK?M?>rt/iai»  is  probably  about  ten 
days,  but  may  Ih>  as  long  jw?  twenty.  A  prodromal  stage  may 
Ih»  tMitiiH^ly  alWnt,  or  at  ma^t  last  half  a  day,  before  the  appear- 
aniH*  of  the  t^ruption;  and  this  stage  may  be  ^presented  by  a 
slight  i^atarrh  of  the  mvuHHis  membranes  of  the  air-passages  or 
of  the  iHMijunotiva.  Hut  in  AMue  cases  the  eruption  is  the  first 
iudioatiou  of  anything  wivng  with  the  patient.  It  consists 
of  a  nuudn^r  of  pink  s|x»ts,  rmuul  or  o%-al,  very  slightly  raised 
aU»ve  the  surfaw,  uniformly  si^attered,  and  generally  discrete, 
though  Muueliuuv'^  very  oKv»*ly  set.  The  spots  vary  in  sixe: 
when  sumll  and  cKv«%*l\  s%>t  theiv  may  be  much  resemblance  to  a 
Mt^ulaliual  msh ;  \\hei\  la w^  there  is  more  likeness  to  measles, 
but  ihoN  ai>*  uv»t  vxMumonly  ivnduent,  and  do  not  take  any 
ci^vswutio  fv^ui.  Slight  itohiug  of  the  skin  may  be  experienced. 
rhe  erupt ivM^  .nvupitv;  the  faiv.  trunk,  arms,  and  legs,  appearing 
m^vitU  v^u  th**  ftu^^  tiiM.  juuI  mpidly  vxvuiring  on  the  other  parts; 
it  w  KvnovallN  vvj"  blunter  du\-atiou  than  uu^^les,  often  lasting 
o*\l\  t\\v»  \l^>^«  MMuouu^^v^  ihx'w  or  four.  A-^  in  measles*  it  may 
UviNo  u  bulo  di>^\»U»iaMsvn  s^f  I  ho  >Jiiu  tor  Amie  da\'s  afterwards; 
\UvM|uau».u  \v»n  \x  svuu»K»ul\  o*U>*nu.  s^iul  It  is  newr  in  large  flakes^ 
H.N  u»  N\'<ul4uua  lt»o  jsiLiio  Aud  i;iiKv^  usually  show  some  injetv 
tiou  oi  s^K»t>  iUvl  xftwikx  v*i  ixnIuovv  jiud  tlw  tonsils  may  he  a  little 
HWvUk'u  rUo  v\»*v^»»»^*i»^^'  *»^'  i\sUlo«»vM.  Axul  vXHurfimg  *i^  sn€<e«- 
U4^  ;4iv  ^^u^.^a'hIK  i^\v«(.>ui  iv^  4  >Jvchi  ov^vHiU      l*W  i^m^thr^mamt 
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at  the  back  of  the  neck  are  frequently  swollen,  and  sometimes 
those  in  other  parts  of  the  body.  The  swelling  may  persist  two 
or  three  weeks,  but  suppuration  has  never  been  observed.  Fever 
is, in  the  majority  of  cases,  entii-ely  absent;  if  it  occui-s,  the 
temperature  is  only  1*5°  or  2°  above  the  normal,  and  lasts  one, 
two,  or  at  most  three  days,  showing  the  gi-eatest  vai'iability  in 
different  cases,  but  often  fallinfi^  to  normal  l^fore  the  eruption  is 
completely  developed.  Many  patients  do  not  feel  ill  at  all,  and 
retain  their  appetite  thix)ughout.  Any  further  complications  than 
tbotje  indicated  already  are  quite  uncommon,  and  the  prognosis  is 
exceedingly  favourable. 

IXai^OfiiB. — ^This  has  to  be  made  fix)m  measles  and  fix>m  scar- 
latina. As  against  the  former,  note  the  absence  or  shoi'tness  of 
the  prodix)mal  stage ;  the  slightness  of  the  fever  and  of  the 
catarrhal  symptoms ;  the  round  or  oval  shape,  with  smaller  size 
and  paler  colour  of  the  spots,  which  do  not  run  together  into 
eitemjive  or  irregular  confluent  patehes ;  the  rapid  extension  of 
the  eruption,  or  ite  outbreak  over  the  whole  body  at  the  same 
time.  From  irregular  and  mild  forms  of  scarlatina  it  must  be 
distinguished  by  the  larger  size  of  the  spote  and  their  more 
scattered  distribution. 

Treatment. — This  must  be  conducted  on  the  lines  laid  down 
for  measles. 
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SMALL-POX. 

(  Variola,) 

Bmall-pox  is  a  specific  contagious  disease,  with  a  characteristic 
pustular  eruption. 

JBtiology. — ^This  disease  arises  solely  by  contagion — chiefly,  no 
doubt,  by  inhalation  of  the  atmosphere  sui-rounding  infected 
persons ;  but  it  is  also  conveyed  by  clothes,  bedding,  and  other 
things,  which  have  been  in  contact  with  patients.  Fui'ther,  the 
disease  can  be  inoculated  by  means  of  the  contente  of  the  pustules 
— a  proceeding  which  was  made  use  of  before  the  introduction  of 
vaccination,  because  the  disease  thereby  produced  was  generally 
of  a  milder  type,  and  thus  protected  the  individual  from  the  risk 
of  a  more  serious  attack.  But  patients  are  infectious  also  before 
the  eruption,  and  the  virus  is  given  off  even  from  the  bodies  of 
those  who  have  died.  The  susceptibility  to  the  disease  is  common 
to  all  ages  and  both  sexes ;  even_^e  fcetus  jn^ufero  may  catch  it 
fromthe  mother ;  but  the  susceptibility  then  and  in  the  first  year 
of  life  is  stated  to  be  less  than  afterwards.  Negroes  are  said  to 
be  more  liable  than  white  people.  In  the  present  century  the 
liability  to  the  disease,  and  consequently  the  number  and  severity 
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of  its  epidemics,  hare  been  reduced  considerably  by  the  process  of 

*        vaccination.     The  disease  c(Hnmon]v  occurs  only  once  in  the  same 

y  individual :  but  second  and  third  attacks  occasionally  occur,  and 

^'!'  the  second  attack  may  even  be  more  severe  than  the  first,  though 

«^<* '       it  is  generally  milder. 

Symptoms  and  Ooime. — The  period  of  incubation  is,  in  a  large 

proportion  of  cases,  about  twelve  days,  during  which,  as  a  rule, 

the  patient  is  well.     The  disease  mostly  begins  suddenly  with  a 

distinct  rigor,  or  chills,  with  mins  in  the  back — that  is,  the  loins 

and  sacrum — severe  headache  and  vomiting.     The  temperature 

rises  rapidly  to  I  Mi',  103%  or  104~,  and  the  next  day  it  may  be 

still  higher.     The  patient  is  mostly  veiy  ill,  imable  to  continue 

I  ».>'■'       his  work,  and  probably  takes  to  his  bed.     Anorexia,  thirst,  fuired 

tongue,  and  constipation  are  also  present.     On  the  thiixi  day  the 

,  -''typical  eruption  appears ;  but  in  the  initial  stage  in  a  certain 

■  ''  ^      number  of  cases  rashes  occur,  with  which  it  is  impoiiant  for 

diagnostic  purposes  to  be  acquainted. 

Early  baptions. — These  are  either  erythenuUcua  or  hcemor- 
rlMgic,     Of  the  erx-thematoiu?  rashes,  some  cover  the  whole  Ixxly 
^-  *  ..      and  face,  and  either  eloselv  resemble  scarlatina  or  are  more  like 
■  ^'-  measles ;  in  other  cases  the  rash  is  partial  in  its  distribution,  and 

has  been  esj>eciallv  noted  on  the  external  surfaces  of  the  anus  and 
legs.  Of  the  hjemorrhagic  rashes  the  most  characteristic  is  one 
which  occupies  the  lower  half  of  the  abdomen,  from  the  umbilicus 
downwards,  txjvei-s  the  groins,  and  extends  on  to  the  thighs  in 
a  triangular  form,  i^nth  the  apex  downwards,  con^sponding 
closely  to  Sciirjwi's  triangle  (criuid  triangle  of  Simon) ;  it  also  fre- 
quently ap|>ears  in  the  axilla?,  and  on  the  adjacent  pai'ts  of  the 
arms  and  trunk,  and  extends  thence  along  the  flanks  to  the  lower 
patches.  It  con^<ist.s  of  small  hiemoiThagic  sjxits,  or  petechia*, 
which,  on  fading,  leave  brown  or  yellowish-bix>wn  stains  for  a 
time.  These  initial  rashes  commonly  appear  on  the  second  day, 
and  last  for  about  two  days,  co-existing,  ])erhaps,  with  the  early 
stage  of  the  pustular  eruption,  ))ut  disiip()eai'ing  before  its  full 
development. 

..    Another  form  in  which  aii  initial  nish  appears  is  that  of  the 

^'  purpura  variolosa,  which  constitutes  a  very  severe  variety  of  the 

r^  3«\  disea.se.     On  the  second  dav,  or  even  within  twentv-four  hours  of 

y     the  fii-st  synipt<^)in,  a  scarlatiniforin  nish  appejii-s,  quickly  followed 

e/^        by  sulxiutiineous  ha^nion-hjige,  ]xii'tly  j>etecliial,  pn-tly  in  larger 

jp-  |>atche^s.     The   fjun?   is   i*ed  and  i)ufty,  the  eyes  sufiused ;  there 

may  be  vomiting  of  bilious  matters  or  of  blood,  with  the  jwis- 

y^     sage  of  bloody  stools,  and  the  uHue  contjiins  albumen  or  blood. 

*^'         The   mind   is   genei-ally   clear  till  near  the  end ;    exceptionally, 

{ ,  ^         delirium   or   coma   is    observed.     The   cases    ai-e   nearly  always 

fatal,  often  within  thi-ee  days  of  the  conimencenient,  and  even 

earlier. 


<^^' 


68  INFECTIOrS  DISEASES. 

up  the  swelling  of  the  face  and  other  pai-ts  subtsides.  Finally, 
the  iK-ab  falls  off.  lea\'ing  a  deep  itxl  iiiK>t,  which  is  at  first 
slightly  raised  abi.>ve  the  genend  ^irface ;  but  in  the  course  of 
M>me  weeks  forms  a  depres^i^ed  white  scar.  The  pustules  form 
lui^t  aWudantiy  on  the  face,  and  on  the  backs  of  the  liands, 
ami  ;ire  les^  numerous  on  the  trunk  and  covered  piu'ts  of  the 
liml^  I\irt{>  tluit  Ivave  l^een  the  seat  of  initial  er\'thematous  or 
(letechiid  raslies  are  by  many  s^iid  to  be  less  liable  to  the  specific 
eruption:  but  C\trsohmann  thinks  the  compai:ative  exemption 
i»f  such  (Kirts  L^  probably  independent  of  this  accident.  All  the 
stages  of  the  eruption  occur  first  on  the  face,  and  follow,  a  day  or 
so  Liter,  on  the  trunk  and  extremities.  On  the  other  hand,  pai-ts 
which  luive  Iven  irritated,  lUs  f.^/.,  by  the  application  of  plasters 
or  blisters,  are  liable  to  an  abundant  formation  of  pustules.  The 
X.  pustules  are  not  coufine^l  to  the  skin,  but  occur  on  the  mucous 
membranes  also ;  they  are  especially  well  seen  in  the  mouth,  on 
.*  the  hai\l  and  soft  [Xilate,  but  present  different  appeai'ances  from 
those  on  the  skin  on  acLXiunt  of  the  constant  moisture  to  which 
'\'^  they  aiv  subject.     They  s^-arcely  de\"elop  into  well-formed  pus- 

1  ules ;  but  aiv  only  greyish  or  pearly  elevations,  which  are  liable 
to  lH>come  abradeil  and  form  supei^cial  erosions  or  ulcers.     The 
tongue  is  g\»nerally  cositeil  and  more  or  less  co\'ered  with  pustides ; 
."\  iiuvly  its  sulistance  is  infliuueil.     Ulcenition  of  the  larynx  or  even 

V  IK^richondritis  may  occur ;  iuid  the  pixxess  may  extend  to  the  nasal 

muc^nis  membrane,  so  that  the  breathing  is  obstructed  by  the 
swelling  and  the  formation  of  scabs. 

Qeneral  Condition. — In  mild  cases  the  primary  fever  falls  with 
-  the  ap]^H.^ai*iince  of  the  s|)ecific  eruption,  lUid  the  tempei^ture  may 
\  ^  lie  quite  normid ;  so  tliat  jxitieut^s  who  liave  remained  at  home 
during  the  tii*st  tlnve  djiys  will  go  to  their  doctor  or  the  hospital 
with  an  abundant  cix)p  of  (Mipules  all  over  the  body,  but  feeling 
conqKuiitively  well,  free  not  only  of  the  fever,  but  of  the  hetidache, 
lumbiir  (tains,  vomiting,  and  genend  malaise. 

But  when  the  ]xx;ks  become  purulent  a  fi^esh  access  of  fever 

tiUces  place,  a  secondary  or  suppui-aiire  fever,  which  may  be  ushered 

in  by  chills  or  a  I'igor,  and  last^s  fi*om  thi-ee  to  six  or  eight  days. 

The  temi>eratui'e  rises  to  lOo"  or  104~,  is  mostly  i^mittent  in 

its  coui-se,  and  is  aax)mpiinied  with  sleeplessness,  heiidache,  and 

^^    delirium,  and  a  pulse  of  100  to  120.     All  this  again  subsides  as 

the  scabs  diy,  and  the  swelling  of  the  skin  deci*eases.     With  the 

K^         fall  omrd  scabs  some  patients  lose  their  hair,  and  even  their 

^  nails. 

Varieties. — Perhaps  no  disease  has  been  honoui-ed  by  so  much 
subiiivision  as  small-pox,  numerous  epithets  having  been  devised 
to  distinguish  differences  in  the  eruption,  besides  such  as  have 
I'eferenci*  to  the  genend  coui-sc^  of  the  syiiij)toius.  It  is  not 
necessary  to  describe  all  these :   it  will  be  suMcient  to  6|)eak  of 
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-,  f  the  following  varieties : — (a)  ordinniy  or  diitcrete  nmall-pox,  to 
{  rtich  the  previous  description  mainly  applies;  (b)  conltitent 
-  '  snuU-poi ;  (e)  malignant  amnll-pox,  the  piirpum  varioIoMi  before 
j  mentioned;  (d)  heemorrhagic  smallpox  (variola  hienwrrhagiea 
I  pvlahta) ;  («)  modified  small-pox ;  and  (/)  inoculated  small-pox. 
/  {i)  Cemfiitent  tmali-pox  is  a  form  in  which  tlie  eruption  is  verj- 

1        abundant,  and  the  general  illneax  is  correspondingly  severe.     The 
F         initial  fever  ia  high,  and  the  temperature  does  not  fall  to  nonnnl    '^..■-  ■ 
'         »i'lh  the  appearance  of  the  rash,  as  it  does  in  mild  Mises.     The        . ' 
rssh  Appears  early,  even  by  the  second  day,  nnd  is  very  abundant, 
so  that  on  the  fnce,  which  i.i  moat  affected,  the   pnstnles  are 
closely  Ret,  the  skin  is  enormounly  swollen,  anil  in  the  stAge  of 
suppuration    several   piistules  coalesce   and    form    irregular  and 
more  or  less  extenaive  purulent  blebs.     The  implication  of  the 
mucoua  membranes  of  the  nose,  throat,  and  larynx  is  much  more  ^^■■ 
constant  and  severe.     Hie  secondary  fever  in  also  high,  and  ia 
accompanied  by  prostration,  rapid  pulse,  and  delirium  or  coma,    •. 
OoraplicationR  are  more  frequent  and  severe  and  the  mortality  is    >  y  ' 
jn-eat,  death  taking  place  from  eshaustion,  or  hyperpyi-esia,  or 
py.-emia. 

(c)  Maliffttnni  smaU-ppx,  or  purpura  varioloaa,  in  wliicli  hiemor- 
rha^  appear  in  the  skin  within  the  first  forty-eight  hours,  has 
been  mentioned  (p.  60);  in  another  form  ((f)  the  luemorrliagic 
tendency  shows  itself  later.     The  specific  eruption  appears,  and      ^-' 
then  haemorrhage  takes  placo  into  the  papules,  or  later  still  into  V 
the  ptiatules,  or  into  the  skin  between  the  pustules.    The  petechia' 
often  occur  first  on  the  lower  extremities.    The  mucous  membranes 
are  alao  affect«<l  with  hfemorrhoges,  or  diphtheiitic  patches,  and    "^ 
bleeding  occurs  from  the  nose,  lungs,  I'ectum,  kidneys,  or  uterus. 
The  cases  are  mostly  fatal. 

(«)  Modified  small-pox,  often  called  varioloid,  occurs  for  the  most 
gut  in  those  who  have  been  vaccinated,  but  in  whom  the  pro-       ,..■■' 
tection  is  incomplet*,  either  from  deficient  vaccination  originally,  ■* ' 
or  from  the  decline  ot  its  influence  with  lapse  of  time.     No  hroml 
line  of   distinction  can  be  drawn  between  this  and  the  milder 
forms  of  discrete  variola,  but  it  presents  many  irregularities.     It    -•' 
may  be  altogether  mililer,  with  less  fever,  nnd   fewer  papules ;     ' ' ' 
and  the  eruption  may  not  go  beyond  the  vesicular  stage,  or  even 
the  papular  stage,     ^metimes  the  initial  fever  is  severe,  with 
a  high  temperature,  but  it  is  generally  of   short  duration,  the 
secondary  fever  is  very  slight,  and  the  eruption  is  only  imperfectly 
developed.     According  to  some  writers,  the  erythematous  initial 
eruptions  are  almaat  confined  to  these  modified  cnses.     Recoveiy 
is  the  rule.  '  ~ 

(/)  When  trmall-pox  is  ittoailaUd  a  pimple  nses  on  the  second    « 
day  at  the  seat  of  the  operation  j  this  develops  into  a  vesicle  or 
pustule.     The  patient  then  has  rigors,  awelbng  in  the  axillary 
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^Uuids«  and  some  ferer;  an«l  ahont  the  eleventh  day  the  n$mal 
eruption  of  i^mall-pox  appears,  and  passes  through  its  stages. 
The  attack  is  generally  mildy  but  it  is  contagious  and  occasionally 
fatal. 

The  Comi^catioiis   and    Seqnelg  are  chiefly  as  follows: — 
-^  Abscises  and  erysipelas,  conjunctivitis^  and  sometimes  destrnc- 

^  tion  of  the  eye  from  suppitfative  keratitis;  chronic  otitis  and 

r^  caries  of  the  hones  of  the_ear ;  in  the  lungs,  bronchitis,  broncho- 

'•^V^     pneumonia,  and  "pleurisy.     Changes   in  the   larynx   have  been 
'f"''  descrilied  above.     Pi*ralvsL*  of  the  extremities  and  bladder  also 

occur,  which  Westphar~has~shown  to  be  due  to  disseminated 
myelitU. 

Pathology. — Apart  from  the  anatomical  characters  belonging 

to  the  above  complications  there  is  no  more  to  be  found  in  cases 

,,    dead  of  small-pox  than  in  other  eruptive  fevers.     In  hflBmorrhagic 

Jv*^      cases  blood  mav  be  found  efiused  into  the  solid  viscera.     Exami- 

nation  of  the  pustules  shows  that  the  process  begins  with  hyper- 

lemia  of  the  papillary  layer  of  the  cutis,  then  the  superficial  layer 

of  the  cuticle  is  raised  from  the  deeper  layers  to  form  a  vesicle. 

Tlie  umbilication  is  sometimes  determined  by  a  hair,  or  the  duct 

v*^*         of  a  sweat  gland  preventing  distension  at  this  spot,  or  merely  by 

V   cell^^  of  the  rete  Malphigi  stretched  into  a  fibre ;  bands  and  fibres 

\ -j*^      formed  in  the  same  way  constitute  the  septa  dividing  the  vesicle 

into  locttIL     The  pustule  becomes  hemispherical,  in  the  later  stages 

of  suppuration,  by  the  central  band  or  reiinaeuium  giving  way. 

Whether  the  resulting  scars  are  superficial  or  deep  depends  upon 

.^«-  •"'  "*     the  extent  to  which  the  suppurative  process  involves  the  papill&ry 

layer  of  the  skin. 

Although  micrococci  have  been  found  in  the  pus  and  in  various 
organs,  nothing  is  ns  yet  known  of  the  specific  micro-organism  of 
this  disease. 

Diagnosis. — During  epidemics  of  small -pox  the  occurrence  of 
shivenng,  with  severe  pain  in  the  head  and  hack  and  vomiting, 
should  make  one  suspect  this  disease,  but  at  other  times  the  onset 
\^'^       may  suggest  other  acute  tliseases.     The  petechial  eruptions  on  the 
^^''*>      lower  parts  of  the  abdomen  and  in  the  groins  are  very  character- 
^^0."^*       istic;  but  the  er^-thematous  eruptions  may  closely  simulate  scai*- 
'^'  latina  or  measles.    On  the  other  hand,  measles  is  the  disease  most 

often  called  small-pox  by  mistake ;  and  syphilis  sometimes  presents 
an  eruption  extremely  like  it.  Tlie  variolous  eruption  is  charac- 
terised by  its  Imixl  papules,  appearing  first  on  the  face,  and  the 
vesicles  are  often  gi-ouped  in  twos  or  tlu'ees.  The  special  features 
of  purpura  variolosa,  the  early  ap})earanoe  of  the  hsemorrhages, 
and  possible  death  l>efore  the  papular  eruption,  should  be  borne 
in  mind ;  indeed,  a  severe  htemorrhagic  eruption,  coming  on 
rapidly,  with  the  indications  of  an  acute  fever,  is  generally  due 
t^)  HUiall-pox. 
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The  Prognosifl  him  been  already  intlicated.     In  morlified  omalU  y^  *      ^ 
pox  and  the  discrete  variety  it  in  favourable;  in  confluent  and  jf 

hemorrhagic  cases  unfavourable.     Thorough  vaccination  and  re-       </'~ 
vaccination  diminish  to  a  remarkable  extent  the  severity  of  the  -J 
disease  ;  and  accordingly  prognosis  is  favourable  in  proportion  to 
the  evidence  that  these  operations  have  been  succeHsfuIly  con- 
ducted— i.e.,  the  number  and  possibly  the  size  of  the  scars.  ,' 

Traatnwnt. — The  general  lines  of  treatment  are  the  namo  ns  for     ^ 
the  infectious  dixeases  already  described.     The  patient  must  be  Vj. 
isolated  for  the  sake  of  others;    he   must   be   in   bed   in   a  well-    "v^.i   >,. 
ventihite^l  room,  and  nhould  have  abundance  of  milk  and  beef-      IKfy"^- 
tea,  and  cooling  drinks  to  quench  thirst.  Oc'I/^ 

The  Rurfuce  of  the  body  should  be  sponged  with  tepid  water,  ^  -    j 

and  vaseline  may  he  applipd  where  jtj-hinp  is  troublesome.     Tlie  j  V'^ 

Hwelling  of   the  face  may  be    relieved    by  cold  compresses,  and  'V 

the  eyelids  should  be  frequently  washed,  and  a  little  astringent  ^'     / 

lotion  dropped  within  them.      Opium  may  be  given  to  procure  ^*^^<' 

sleep.  <V^  > " 

In  the  severer  cases  stimulants  may  have  to  be  given  freely.  ,^<-' 
Hany  attempts  have  been  made  to  prevent  the  scarring  or  "  pit-^ 
ting,*'  which  causes  so  much  disfigurement  aft«r  a  severe  attack. 
Painting  the  face  with  iodine,  evacuation  of  the  vggicleH,  and  V 
touching  with  a  point  of  solid  silver  nitrate,  anointing  with  oil,  or  ) 
carbolised  oil,  have  all  been  i-ecommended ;  but  it  is  doubtful  if  I 
any  of  the  processes  is  to  be  relied  upon.J'"'^  f-^«—  J 

If  an  unvaccinated  person  has  incupsd  the  risk  of  small-pox 
he  should  lie  vaccinat^  at  once,  as  it  is  certain  that  the  disease 
may  be  favourably  modified  by  this  procedure. 

Vaccination. 

Prevention  of  Ebnall-pox. — Inoeulalion  and  Vaccination. — The  ^' 

obmrvation  that  small-pox,  when  conveyed  by  inoculation  of  the  .-* 
contentH  of  the  vesicle  under  the  skin,  produceil  a  milder  attack  ^'' 
than  that  commonly  conveyed  by  contagion,  led  to  the  use  of 
inoculation  as  a  means  of  protecting  the  individual  from  the  more 
ilangeroiis  forma  of  the  disease.  Lady  Mary  Wortley  Montagu 
introduced  the  custom  into  England  in  the  eai'ly  part  of  the 
eighteenth  century,  and  her  example  was  widely  followed.  But 
A  serious  disadvantage  attached  to  this  proceeding ;  the  small-pox 
induced  by  inoculation,  though  mild,  was  contagious,  and  the  ^5.' 

Hpread  of  the  disease  was  thus  decidedly  favoured.     Inoculation        y'' 
consequently  fell  into  disrepute,  and  finally  yielded  to  vaccination  'i* 
— ».«.,  the  inoculation  of  tou>-pox,  or  racctma^first  pmcti.sed  by 
Jenner  in  1796.     He  was  led  to  make  the  experiment  from  the 
EactA,  long  oheerved  in  dairy  farms,  that  cows  were  liable  to  a 
pustnlar  disease  of  the  udders  and  teats,  which  was  often  acci- 
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(lentivlly  communicated  to  men  and  women  milking  them,  and 
that  these  pei-sons  were  subsequently  insusceptible  to  small-pox, 
either  by  contagion  or  by  the  inoculation  then  in  vogue.  Con- 
vei'sely,  it  was  observed  that  those  who  had  had  small-pox  did 
not  catch  the  disease  from  the  cows.  Jenner  inoculated  patients 
with  cow-pox,  which  produced  its  characteristic  effects,  and  he 
suKsequently  found  that  certain  of  these  patients  wei-e  insus- 
ceptible to  a  small-pox  virus,  which  set  up  typical  variola  in  other 
unvaccinated  pei^sons.  The  power  of  vaccination  to  protect  from 
small-pox  has  been  abundantly  pix)ved  since  then  by  facts  which 
I  need  not  hei'e  discuss. 
cr^  The  cow-jK)x  may  l>e  conveyed  from  man  to  man  by  means  of 
the  lymph  contained  in  the  vesicles  a  great  many  times  without 
any  veiy  obvious  diminution  of  its  jx)wer  to  reproduce  the  disease 
and  to  protect  from  variola ;  but  that  such  a  diminution  does 
eventually  take  place  is  l)elieved  by  many. 

Vaccination  in  Man. — When  cow-pox,  taken  from  the  disease 

•/      in  man,  is  inoculated  again  under  the  human  skin,  nothing  occurs 

V  *         till  the  end  of  the  second  or  the  third  day,  when  a  papule  appears 

y      y    at  the  seat  of  inoculation.     This  increases  in  size,  and  on  the 

<''\»-'^*.  fourth  or  fifth  day  a  vesicle  forms,  which  enlarges  and  forms  a 

^\  ■'•'     circular  bleb,  flat,  or  slightly  depressed  in  the  centre,  and  greyish 

^  ^,'' '    in  colour.     On  the  eighth  or  ninth  day  the  contents  begin  to  be 

^^        purulent,  and  a  pink  zone  of  inflammation  forms  around  it.    The 

vesicle  becomes  moro  opaque ;  the  redness  increases  in  extent,  and 

.  • '  '         is  accompanieii  by  induration.    The  neighbouring  lymphatic  glands 

*'     l)ei\)me  swollen  and  tender,  and  a  slight  degree  of  fever  and 

^'^ '  /    malaise  are  present  at  this  time.     About  the  tenth  or  eleventh 

^.   day  the  pustule  begins  to  dry,  and  a  brown  scab  forms  during  the 

..*'     next  few  days.     The  surrounding   inflammation  subsides,  and 

.  alK>ut  the  end  of  the  thinl  week  the  crust  falls  off,  lea>*ing  a 

depnvssiod,  pitted,  and  })ermanent  scar. 

The  Operation  of  Vaccination. — The  Englisli  law  requires  that 
all  children  sliall  l^e  vaccinated  before  the  age  of  three  months, 
unless  the  (ituvnts  provide  a  metlical  certificate  that  the  child  is 
unlit  to  luidergo  the  operation.  It  Ls  now  proix)sed  to  extend  this 
pm'iiHl  to  six  or  twelve  months.  It  lias  been  customary  to  inoculate 
with  lymph  taken  from  another  subject  on  the  eiglith  day  after 
vaivination.  The  vesicle  \>-as  punctui^  and  the  lymph  stored  by 
y  Iteing  allowoil  to  tlr>'  on  the  jKunts  of  lancet^s  or  on  small  ivory 

|H^ints,  t>r  by  l^eing  dmwn  into  capillary  tulx»s,  of  which  the  ends 
weiv  at  oniv  cKv^hI  with  S(Viling-wax.  But,  jwilly  the  difficulty 
of  supply  fiiMU  hummi  si^unt^s,  j>artly  the  objections  as  to  the 
|H>ssible  tnuismi.^ion  or  i>»>nveyantv  of  dist^ase  in  human  lymphs 
have  KhI  to  the  use  of  lym|Ui  obtaintnl  fix^m  vaix'inatiou  in  the 
calf;  and  it  is  dainuHl  that  i^lf  lynqUi  givi^  quit^  as  certain 
ivsults  in  infants,  nunv  ivi-tain  iwsults  in  iv- vju.vinated  adults,  a 
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fift«?n  ywirs.  Tt  lliiis  lieponieK  ilesiralile  tliiit e\-ery  one  should  1« 
Aguin  va(«itiAt«d  in  chiliihood  or  early  put)erty,  and  subsequcDtly 
at.  any  age,  if  small-pox  should  become  epidemic.  According  to 
the  est«nt  to  which  the  influence  has  faded,  re-raccination  will 
have  diflerent  results.  It  may  fail  entirely,  or  only  produce  a 
little  local  irritation ;  or  it  may  prorluce  a  typical  vesicle. 


OHICKEN-POX. 

(i;.r!rella.) 

Chicken-pox  in  n  !ipef  iGc  infectioiiR  diRea-se  characteriKed  hy  an 
eniption  of  vej*iclps.  Although  it  has  lieen  oft^n  eonfounded  with 
Km»ill-|>ox,  there  can  be  now  no  doubt  that  it  is  a  difl'erent  disease. 
Its  occurrence  id  not  affected  by  vaccination,  and  it  (winot  be  inocu- 
lated.     Its  specific  microHsrganinn  han  not  yet  been^iscovered. 

It  commonly  occurs  in  children,  being  convoyed  by  the  air  or  by 
clothes ;  and  it  verj'  rarely  attacks  adults. 

The  period  of  ivcubaUon  is  more  commonly  fourt*en  daj-s,  but 
may  be  as  short  as  twelve,  or  as  long  as  ninf'teen. 

The  eruption  consists,  at  first,  of  pink  spots  or  papules,  on  which, 

^^  ,  in  twelveor twenty-fourhours,vesiclesfonn.     Thp.*e  are  generally 

(/fj/'  tense,  hemisphericHl,  and  from  one-eighth  to  a  quarter  of  an  inrfi 

••''     in  diameter.     At  first  the  fiuid  is  clear  and  colourless,  but  it  soon 

y/"  becomes  opalescent  or  milky,  nnd  then  the  vesicle  shrivels,  and  a 

.►-'  yellowish  or  brown  scab  forma,  which  adheres  for  a  few  days,  and 

"*  ^  then  separates,  leaving  a  pink  stain.     The  perfectly  formed  vesicle 

''  ^  is  surrounded  by  an  inflammatory  none,  which  subsides  an  the 

'•"    vesicle  dries.     Some  of  the  pocks,  hut  never  a   large   number, 

yT  reaidt  in  depre.'wed  cicatrices. 

The  period  of  iDvnsion  is  repreaenteil  by  febrile  reaction,  which 
,.  '    is  generally  veryslight,  and  within  twenty-four  hours  the  eruption 
V  shows  itself — most  commonly  on  the  chest,  but  soon  also  on  the 

fiice,  trunk,  and  limlii.  The  spots  are  not  veiy  numerous,  but 
fresh  ones  form  for  two  or  three  days  after  their  fii-st  appeftrance, 
and  altogether  they  ntimber,  as  a  nile  {accoiding  to  Thomas), 
from  5(1  to  2W).  A  few  vesicles  form  on  the  mucous  membrane 
of  the  mouth,  palate,  and  lips.  Whatever  fever  preceded  the 
vesicles  continues  fur  a  few  bout's,  or  for  two  or  three  days  ;  it;  in 
'  generally  not  above  102",  hut  may  reach  1114",  The  lymphatic 
glanda  of  the  neck  may  lje  enlnrge<l.  Uejith  very  i-arely  occurs, 
but  convalescence  i«  not  iilways  rapid. 

In  varicella  gangrentmi  some  of  the  vesicles  increase  in  sise, 
become  purulent,  form  reddish  hrown  or  bWk  scabs  under  which 
the  skin  sliinjfhs,  nnd  ultimately  leiive  circular  idcera  with  clean- 
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— Ai'  L  Tf:mh  :i  iLxabf^  h  ltt{^ims  oecafdoiuilly 
'uim-;  "oiif  ViRTiu*W  ttftf^nmf^  iiifik2ii««d.  jnsa  «>  the  parotitis  is  sub- 
Kiciiur  .  iiin  jt  nurr  'i*e  <<;Lr}kr  cr  inier  lian  this.  It  is  iiun% 
(?:imiu:iL  iz.  iiaiih*>  TrtmT  ir  ten.  Jht  f«TKefi&  begins  in  the 
•HiucLicjiLifv.  TJt^  ife^fje  Fir^euk.  ioid  *ti*aie  aaj  be  effiisHHi  into  the 
TULJSk  t-hj^ikVk.  LiiC  u  CKoiik  vff  liie  ?iRv<nim ;  it  is  j^eompanied  by 
1.  Ti^  :t  'iffm.^aHTu'm?^.  H:tDMfK3iLi*^  ^'iEt9dmil4e.  The  inflammation 
sLtKiii*-^  h.  L  f *«¥■  OLT-^  tnn  a  hat  r»r  fofioved  by  a  permanent 
jtTrrciLj.     JLurt  TkT*iT  -^^tart-  2>  S:iq1^  ^cvhiiiiN. 

Titf^Tf  fif^Hiit^  T':  ~*.*t  <:as»t  acmYn  -mwther  a  correr^tODding  affection 
:c  'itr  iiiULXus*  :e  :^hiv!>  :wirars  hi  females. 

7^  AjmSaaacal  Hfcii^fr  iz:  3X;TziL|t^  is  an  inflammatoiy  infiltra- 
Zj.c^  ^*r^:ia>  bzjz  ftcCiiiiij,  cif  lihe  izi*<T-a}T«o^  fibrous  tisrae  of  the 

Titr  Ds^fBBBS  jc^sipifi^  ZK>  difBrahieis.  and  the  Prognosis  is 


t-»T-I-  1- 


— I^  puiSf^?  T^kcold  he  oDnfined  to  one  room,  or 
:«t*L  hZii  fcoi  il"3!?i  tie  in  a  fluid  form.  Locadhr,  fomenta- 
•Sc'iiS  i?riif-r2»Z;r  rirr  re^ff,  i:i>i  ui  annsieptic  moath-washy  con- 
ijiirir^  i^rk  voi.  >L:<cid  lie  ti<^  fnE«|i]eiith'.  IntemaUy,  small 
3>4es  ci  i:'iAr^.zz^  c^TT^i^  ic  unsMjiunm  afietate  may  be  gratefal 


WHOOPIVO-COUOH. 

(/VrCiMm.) 

Whi»pin£<o<urh  i<  :i  di'^^tL^e  characten^ed  by  a  peculiar  oon- 
viil>ive  ocMiirh.  followe^l  by  a  k*nir-drawn  inspiration  throogh  the 
nearly  clo^  glottis,  by  wiiioh  a  crowing  noise,  or  "  whoop,"  L** 
pro^lui>ed. 

It  is  contagious,  generally  requiring  rather  intimate  contact,  but 
sometimes  ap{x%]vntly  conveyed  by  clothing,  and  sometimes 
certainly  by  the  sputum.  Children  are  very  suiweptible,  and 
most  jieople  h;ive  the  disesise  in  esirly  life,  while  it  quite  rarely 
atta(*ks  adults.  It  is  protective  ag:unst  a  repetition  of  the  disease, 
even  moi^  so,  |Hn-haj^  tb^n  the  exanthems.  It  is  most  common 
l^tween  the  ages  of  one  and  eight  years,  and  girls  are  more 
]i;ible  to  it  than  boys.  It  occurs  in  epitlemics,  but  there  is  not 
much  evidence  that  such  epidemit*s  are  determined  by  climate 
or  weather.  It  has  often  been  obser\*ed  that  an  epidemic  of 
whooping-cough  has  immeiliat^^lyfollowe*!  an  epidemic  of  measles. 

Symptoms. — The  peritxl  of  iticuhation  is  alK>ut  ten  days.  The 
Civst  stiige  is  one  of  hi'onchial  c:itarrh,  which  is  not  always  dis- 
tingui.shal)le  fi-oni  an  onlinarv  cjitanh  in<lu(v«l  by  exposure  to 
cold.     There  ai^e  cough,  ex|>ei*toi'ation  in  childi^en  old  enough, 


WHOOPING-COUGH. 
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a  few  rhonchi   in  the  cbest,  and  slight   pyn-xii  :   i-i-    -'•imtinM- 

witli  tliei*ouj;li  tlieiv  is  an  unusual  ivju-liti-ih  ■!   *••    •\]ii.ii'iy 

ertbrt,  uiiich  may  Iwid  to  suspicion.     Tlii>  j«ivJ:L.i:.  :y  ••■.iii-liiti- 

lasts  fi-om  seven  to  ten  iLiys,  and   then  th*-!-.-   :-     .   :..' :r  •!    1*-- 

mpid  tiiinsition  into  the  whoopin;:  stji^e.     F;i-v  ;-     . .    -  •  j- 

dniwn  iuspinition  follows  the  c*ougli,  anil  lii* :      :.      ■  ..    ■"    »    ■■•.• 

*' whoop."     But  the  cough  it-self  is  Its  chai-a'-'L^v.-:* .     ,.  -    .    .      .■ 

The  child  uuiy  Ix^  jdaying  with  its  toy>.  ai'ii;.!-:  •  ■    ^  •     ■ 

suddenly  sto|)s,  seems  dLstivssed  for  a  nmui^-i  •    \.\i.  -         • 

runs  to  its  mother  or  mu-se.    A  short  cou;rii    »••'•' r       •    .    . 

followed  hv  another  and  another  willumt  lLL^   ::  ■•  -  •  :    ■  _ 

tion,  each  succesi-ive   cough   getting  le>^   j  'U      ;.:; 

until  they  have  mounted  up  to  fifteen  (»j  tv*.  i.-  ■   • :.  .    -  -'    - 

in  the  course  of  seven  or  t4?n  seconds.    'W\*\    ; 

inspiration  with  loud  laryngeal  sound,  tii*.  •  v  : 

of  short  coughs  succeecls,  with  anotlier  "  v n  •  -; 

UKiy  occur  once  or  twice  more,  with  le^-  vi'm.-ij 

finally  a  little  tough  mucus  is  exjiect*  ij-aT*-« . 

JJuring  the  coughing  efforts. the  f:i<ie  \*^r-  an-   ■ 

the  featui'es  >wollen,  the  eve>  stiiiliii''  V'"i.    '. 

hanging  fi*oni  the  mouth,  bUx-Kl-staine^    r»  . 

diitfCtion>.  and  little  relief  tj(ke.>  plact    e'.  •-: 

until  the  final  exj^ectoration  of  mucu-   «••    " 

jKiixixysm.     Duiing  this  time  the  cliiii.   i- 

absolutely  uiii>jntix>llable  reflex  proce>- 

they  feel  the  attack  coming  on,  will  seiz*^  :.»- 

it  under  their  Uiouth-".  and  in  anothe*    i*^* 

entirely  at  the  mtriw  of  the  cou''i..an'    i>-i.v 

•  M  \ 

on  alxjut    them.      -Vi    h    rv^ul"    o:   tJ»»    •-•  *•    • 

during  the  cvugloLg  efl-irt*.  ik*eiu '.»!*! -iioi**- 

bleeding  from  tht-  wo^    ui'MtU.    *y   ::::..• 

moisis,  jjetecliiiv  unde:   ijj*^  .>j:n.  nm 

hiemoiThage.     Aft«  u  tun*     :ie    mr* 

bluited  apj.^earanc**  fy.ni  zu*  :"»'iiii*jr 

of  blood  to  the  cliefM.      rtimi^rjji*"-    l 

fnenum    lingUH*.  fr.tiL   ••:!*    :i"-^;r«- 

diu'ing  the  cougij.     Tiir  i-r^n-i^-  oft^-n 

but  thev  constjiiiT-v  .i.-r.-  H  tli«*  rJjild 

or  even  if  the  chii:  i-  di-.turN**!,  ;i.-  7.i.*'fi  1 1»«'  i^^*^"*^    '; 

off  the  clothe?  for  ^n   exiiniinat ior.    '>f    »••«'    t-^it?:^- 

ocrur  both  dtva-i  ni;rht,  anri   it.  I.:i-   j<<'IM'1"»^*>'   *'^"- 

they  ai-e  more  frvijuent  in  the  night   lioiii"***^**. 

i)  A.M.,  than  during  the  other  twelve  )ioiir>*  "^^.^^*-    ^  . 

tions  in  the  whooping-cough  ward   of  t\\^        ^"L*-* 

sick  ciiildren  did  not  confirm  tliis.     THe    **i^|",  ^  ^ 

which  mav.as  above  shown,  include  tbrc^e  o^'  *'-'     ..      ' 

ranges  from  one  to  tdxty  in  the  tweuty-i^**^ 
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78  TNFECnOtTS  ■DISEASES. 

mi*  to  liave  fiii-ty  iittack.s,  and  uiany  fases  ncvei-  ivai-h  tliiiTy 
in  the  tweuty-fom-  hours.  In  the  intei'VEils  the  i-hild  iiuiy  be 
jierfectly  well,  and  is  free  tmta  fever,  unleHS  there  is  some  com- 
plication ;  the  uppetTte  also  luuy  he  good,  and  the  child  hoop 
replaces  what  he  loses  by  vomiting,  which  does  not,  us  a  nUe, 
occur  in  more  than  a  email  proportion  of  the  pui-oxy^ms.  Tbiis 
isecond  stage  of  whooping-cough  lasts  a  variuble  time,  often  from 
three  to  six  weeks,  but  it  may  be  three  months  or  even  more. 
The  uttJicks  gradually  get  less  frequent,  until  they  cease  alt^^fether, 
ov  as  they  ilimlnish  they  may  bo  accomfiauied  with  attacks  of 
simple  cough,  not  followed  hy  a  whoop,  and  this  may  last  a  few 
weeks  longer.  Death  rarely  occurs  directly  fi«m  the  paroxysms; 
it  may  do  so  fi'om  prolonged  closure  of  the  glottis,  or  from 
cerebral  hfemoiThage.     Other  Oomplicatioiu  and  Seqnebe,  how- 

-■'ever,  occur,  which  make  whooping-cough  a  serious  and  even 
dangerous  complaint.  Amongst  the  former  may  be  classed  bron- 
chitis, which  may  continue  thi-oughout,  and  broncho -pneumonia, 
which  is  I'evealed  hy  high  fever  trf  remittent  type,  by  crepitant 
riles  or  patches  of  dulness  or  tubular  breathing,  and  by  continued 
ilyspna^a  in  the  intervals  between  the  cough.  Often,  but  not 
alwayo,  the  whoop  b  absent  during  bittncho-pneuuionia,  as  it  is  if 
any  other  febnle  complication  ensues.  General  couviUsions 
sometimes  occur  either  as  a  direct  result  of  the  whooping  att«ck ; 
or  less  commonly  as  the  indicntion  of  cerebi-al  hiemoiThuge  or 
'  tlii'ombosis  ;  or,  it  may  be,  of  the  onset  of  pneumonia.    As  sequeltr, 

'  continued  bi'onchitis,  euiphysemu,  and  tuberculosis  of  the  lungs 
occasionally  occur. 

Fatliologjr.— The  miture  of  the  disease  is  still  obscure.  It  has 
licen  regained  as  a  purely  nervous  affection,  and  as  due  to  |ires- 
siu'e  on  the  vagus  by  swollen  trHcheal  or  bronchial  glands ;  but 
it  obviously  has  very  close  suuilarities  with  the  other  zymotic 
diseases.  It  is,  indeed,  highly  pi-obable  that  it  is  due  to  a  micro- 
organism, but  the  elliptical  cocci  found  by  Biiiger  in  the  sputum, 
iiiid  the  bHcilluB  described  by  Afanasieff  in  the  i-espimtoiy  mucous 
iiienibi-ane  liave  not  been  proved  to  be  caui,ative  of  the  disease. 
If  irritation  of  nerve  tenui nations  will  explain  the  cough  it  is 
nut  so  easy  to  find  a  cause  for  the  closure  of  the  glottis,  wliicli 

tiitxluces  the  whoop,  It  is  geneiully  thought  to  be  sjiasmodic, 
lilt  Goudhart  sn^usts  tliat  it  is  only  a  passive  approximation  of 
the  cords,  oi'  a  failure  to  open  freely  when  the  sudden  iuspimtion 
takes  pi  lice. 

The  Uorbid  Anatomy  of  peilussis  is  that  of  its  complications, 
chioflv  broncho- pneumonia.  The  laryngeal  and  tracheal  mucous 
meiulininfH  hi*  injected,  and  the  bronchiul  gkmds  ai-e  swollen, 

Diagnoaifl.— lliis  mainly  depends  on  the  whoop,  on  the  oon- 
vulsivo  character  of  the  cough,  and  on  the  regularity  of  the 
course   fi'om   the   catarrhal   to   the  con\uLjive  stage     Enlarged 
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period  of  from  five  to  wvfii  ilays.     The  patient  is  tnken  Buddeuly 
witfa  ittiSheiM  iu  the  nevk,  iliHieulty  of  ^wullowiug,  imd  febrilt)  vb- 
action,  with  anwvxia  aiid  perhapK  vomiting.     The  fauces  are  tittle, 
if  Ht  all,  iiffoL-ted,  liut  on  the  second  or  third  day  of  pain  the  anterior 
wi-victtl  glunds  along  tlw  Iwrder  of  the  Bterno-mantoid  muHcte  of 
the  loft  Hide  uce  found  to  be  enlarged  and  tender.     Iu  another 
day  ur  two  those  of  the  right  side  are  swollen,  and  the  posterior  J 
cervical,  uxilliiry,  iiiid  inguinal  glands  may  be  aim  involved.     Thei»  I 
in  geueiidly  abdominal  pain,  and  tenderness ;  and  the  liver,  spleen,  1 
and  mesentei-ic  glands  oi-e  enlarged.     The  glands  begin  to  get  I 
Htuallei'  after  from  two  Ui-&ve  days.     The  teuiperatui*  may  ram  I 
104^  on  tlie  third  day,  and  it  will  continue  tugli  us  long  luj  thv  I 
glands  reuiain  enlarged.     Constipation  is  often  trooblosome.     Tbs  I 
dieeiute  subsides   usually  without  complications ;    but   nephritis  I 
■"^Hometimee  occurs,  and  convalescence  may  be  retai-ded  by  a 
The  bacteriology  of  the  disease  is  at  present  negative, 
(     The  treatment  consists  in  rest,  a  simple  diet,  the  I'elief  of  t 
1  constipation  by  Muiiill  da-<es  of  mereuiy  or  salines,  and  the 
preparations  of  iron  duiing  convalescence. 
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INFLUENZA. 

This  term,  often  wrongly  applied  to  any  sevei-e  nasal  catarrh,  i 
tlie  name  given  lo  an  epidemic  disease  which  in  past  times  Itas 
frequently  swept  over  Eurojie,  but  after  the  violent  epidemic  of 
1847— i8  was  piuctically  unknown  among  ns  until  the  winter  of 
1869-90,  when  a  siinibii'  outbi-eak  occurred.     On  this   occwioii  I 
the  disease  appears  to  have  been  fu-st  observed  in  Uoidiaiu  in  tlit  J 
[treceding  May ;  it  appeiu-ed  at  St.  Fetei-sbui'g  in  October,  and  1 
soon    invaded   Austria,   Germany,    France,    England,  and   other  I 
Kui-opean  countries,  as  well  as  the  United  States  of  America.     AJ 
few  months   hkter  it   wus  conveyed   to    India,   Australia,  Nowil 
Zealand,  the  African  Ooast,  and  South  America.     The  diseaaff 
has  again  broken  out  in  successive  years  and  latterly  has  rar^a 
been  entirely  absent. 

.Stiology. — The  true  epidemic  invasions  of  intliienza  have  idwayi 
been  chai-octerised  by  the  extraordimiiy  rapidity  with  which  t 
]»pidation    has    been    attacked,   especially   in    crowded    i 
Hundi'eds  have  been  struck  down  at  the  same  time,  or  within  i 
few  days,  and  this,  among  otlier  circumstances,  led  to  the  vi) 
that  the  disease  was  not  contagious  from  man  tn  inan,  but  n 
borne  by  the  air  simultaneously  to  many  people.     This  Smto 
was  especially  marked  in  the  firet  of  the  recent  opideii 
there  is  no  doubt  that  the  spread  of  the  disoa&e  is  determined  t 
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periphCTal  neuritia,  parotitis,  meuingitis,  tremors,  weaknees,  paiji- 
lyticaffections,  mentaT3erangeoieiif«,  and  others. 

From  the  disease  ui  ita  simplest  or  imcomplicated  form,  many 
htiects  recover  by  the  third  or  fourth  day,  or  remain  weak  for  a 
w  days  longer ;  but  thei-e  is  sometimes  a  relapse  about  the  end 
of  the  first  week. 

Fatholonr. — As  influenai  ia  rai-ely  fatal  except  through  ooe  of 
itN  inflammatory  complications,  tta  morbid  anatomy  is  generally 
couipri:wd  iu  tliut  of  the  lesion,  such  aG  pneumonia,  which  hu 
iimneil lately  ciiuseil  death.  There  is  little  doubt  that  the  diaeaee 
depeudn  upon  a  specific  microbe.  In  addition  to  the  streptococci, 
RUiphylucocei,  and  pneumonic  diplococci,  which  are  not  distinctive, 
Oi'"'  i\  minute  bacillus  has  been  discovei-ed  by  Pfeiffer  iu  the  sputtua 
(if  influenza  patients,  and  thi»  has  been  Ruccessfully  cultivated  hy 
KitiLsato. 

Dia^osis. — The  great  variety  that  influenza  pret^ents  will 
lead  to  its  being  diagnosed  in  the  early  days  of  an  illnece, 
'-,  when  further  acquaintance  with  tlie  case  may  show  it  to  be 
aome  other  febrile  complaint,  auch  as  pneumonia,  and  especially 
ent*ric  fever  [aee  p.  47).  i  The  very  sudden  onset,  the  locml 
pains,  and  the  short  fever  ai-e  the  chief  distinguishing  points  ct 

Trefttment. — The  patient  should  nave  his  sti«ngth  by  at  onoe 
*'  ,    takijig  to  his  bed.     In  the  early  8tage«  the  severe  pains  call  fat 
«-'       treatment,  and  may  he  met  by  sodium  aidicylate  (IU  to  15  grains 
every  four  or  sis  hours),  or  by  antipyrin  (5  or  7  grains).     The 
great  tendency  to  prostiutiou  after  the  illness  makes  it  neceaaaiy 
to  give  these  drugs  with  caution.     Instead  of  them  salines  (10  or 
15  grains  of  potassium  citrate,  or  half  an  ounce  of  liquor  ammonii 
..  acetatis)  may  be  given  in  the  early  stages,  combined  with  expec- 
torants, if  there  is  much  bronchial  complication  (ammonium  car- 
^'         honate,  3  to  5  grains,  or  tincture  of  senega,  1  to  1  drachm).     As 
,*  .the  fever  subsides,  most  cases  require  a  tonic  regimen.     Quioine 
•\jC\/  and  nux   vomica  are   especially   useful ;  and   in  older  patients 
'       stimuhint«  are  also  needed. 

The  local  manifestationK  of  the  diKeitse  requi)«  to  be  treated  as 
^    ■''    they  would  l>e  if  arising  under  other  circumstances. 


OEREBBO  SPINAL   FEVEB. 

{Jiftidem^  Cereliro-i<phud  Ateningilis.) 

Tliis  disease  has  l>een  known  only  since  the  beginning  of  tha 
pi-enent  century,  when  it  occuninl  in  Geneia.  Of  late  yean  it 
has  been  common  in  Uernuiny.     In  lifiC.  it  appuaj-ed  iu  Ireland* 
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and  a^uin   in    a    sc^vere   form  in    1H0G-18G8;  but   only  isolated 

ti'ideiuics  have  <xx*urreil  in  England. 

iEtiology.— Very  little  is  known  of  tliLs.     The  disease  is  not 
apparently  contagious  from  man  to  man  directly,  and  it  has  been 
suggested  that  the  virus  may  be  transmitted  through  one  of 
the  lower  animals.     The  disease  attacks  young  people  with  no    ^^l"^  .- 
great  dSEuicfcion  of  sex.     In  epidemic  times,  the  presence  of  an    ^^  ' 
acute  disease,  especially  pneumonia,  may  act  as  a  predisposing  ^ 

01086. 

Symptanis  and  Oonrse. — There  are  in  a  few  cases  slight  pre-    ^' 
monitory  s3rmptoms,  such  as  headache,  nausea,  or  malaise ;  but  ^ 
mofjtly  the  disease  begins  suddenly  with  severe  headache,  and 
rametimes  a  rigor,  so  that  the  patient  has  to  give  up  at  once,  and 
suffers  also  from  pain  in  the  baick  and  limbs,  vomiting,  and  fever.        ,^*' 
The  heaclache  is  chiefly  occipital,  but  may  be  frontal  or  temporal ;  \\"^' 
jnth  it  IS  stiffness  of  the  muscles  of  the  back  of  the  neck,  and, 
indeed,  the  head  is  drawn  back  by  the  contraction  of  the  deep 
muscles;  and   the  dorsal  and  lumbar  muscles  may  be  similarly  c:'" 
affei-ted,  so  that  the  back  is  kept  straight  (crthotonua),  or  even 
arched  with  the  concavity  backward^  (opisthotonus).     Pains  fre-  • 

^uently  extend  down  into  the  muscles  of  the  lower  extremities,   f 
aud  cutaneous  hyperaesthesia  may  be  also  present.     In  addition  to 
these  symptoms,  referable  to  irritation  of  the  roots  of  the  spinal 
nerves,  there  are  others  due  to  the  implication  of  the  ^imial 
nerves.     These  may  be,  in  different  cases,  ptosis,  or  strabismus ;  .*  ' 

contraction  or  dilatation,  or  inequality  of  the  pupils  ;  or  contrao-  Ir^^xV 
tion  of  the  facial  muscles ;  but  trismus  is  rare.     Optic  neuritis  ^^' . 

and  purulent  irido-choroiditis  occur,  and  conjunctivitis  and  kera- 
titis, probably  from  external  irritation^    Pain  in  the  ^r^  tinnitus 
and  defective  hearing  are  not  uncommon,  and  suppuration  of  the 
labyrinth  or  of  the  tympanum  may  occur.     Deficiency  of  the  sense 
of  raoell  has  been  noted.     Drowsiness,  delirium,  and  coma,  with  .v^ 
or  without  convulsions,  supervene  in  due  course  ;  and  death  takes 
place  with  vaiying  rapidity  in  different  cases.     Fever  is  present 
from  the  first,  but  it  runs  no  regular  course ;  it  is  remittent  or  ^  ^y 
intermittent,  perhaps  normal  for  a  day  or  two,  and  then  rising  to     ^^  '  ,  - 
102°  or  103°,  seldom  exceeding   104°.     Occasionally  the  fatal       \^^  \  a 
termination  is  preceded  by  a  temperature  of  108°  or  109°.    With        <y>* 
recovery  the  temperature  falls  slowly  and  irregularly.     An  im- 
portant feature  of  epidemic  meningitis  is  the  occurrence  of  cuta-  ^      v-  ^ 
neous  eruptions,  of  which  herpes  facialis  is  the  most  frequent.     It  '>^ 
appears  early  in  the  illness,  as  frequently  in  severe  as  in  mild 
cases,  and  in  more  than  half  altogether.     It  often  covers  a  large 
part  of  the  face,  and  may  be  bilateral ;  and  sometimes  it  affects 
the  trunk  or  limbs.     Urticaria,  erythema,  and  purpura  also  often 
occur.     All  these  eruptions  may  appear  at  the  same  time,  and 
they  are  often  symmetrically  arranged.    Sometimes  the  joints  are 
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inflam^  hot,  red,  painful,  imA  swollen^-a  condition  which  gener' 
ally  subsides.     The  abdomen  ia  often  retracted  ;  tlie  BpWn  ifi  not 
often  enlarged.     There  is.  not  infi:wjuently  polyuria,  and  the  urine 
__        may  conbiin  a  little  aJbumen,  or  a  trace  of  augar.     Tlie  pidse  is 
■r»|',    generally  quick,  and  perhaps  irregular. 

'  *  Varieties- — Some  cases  are  fatal  in  a  few  hours  or  days  {/oad- 

/•    Toyant,  fulminant  or  explosive) ;    others,  on  the  oontrary,  are 

itbortive,  getting  well  rapidly  in  a  few  days ;  the  majority  last 

-''_.      from  two  to  four  weeks.     Remittent  and  intermittent  forma  are 

\f,' //    recognised,  in  which  the  fever  is  mncli  leas  or  absent  for  periods 

^'^y    of  two  or  three  days  at  a  time;  and  thei*  is  a  " typhoid "  form 

^lO*    with  muttering  delii-iiim,  dry  brown  t.ongue,  involuntary  evaeiia- 

ij^      tions,  and  bed-sores.     In  the  distiihutioii  of  the  other  symptoms 

considerable  variety  occnrs.     The  mortality  varies  from  SO  to  70 

[ler  cent,  in  different  epidemics, 

Sequelia. — Deafne.'vj  is  most  common  from  tlie  lesion  of  tlie 
internal  and  middle  ear,  and  if  both  ears  are  destroyed  in  very 
young  children  deaf<mutism  necessarily  results.  VJaion  is  also 
often  impaired.  Chronic  hydroceplialus  is  another  resnlt  of  the 
preceding  inflammation,  and  may  have  for  its  symptoms  houWhe, 
convulsions,  mental  deficiency,  and  weakness  of  the  limbs.  Hemi- 
plegia, paraplegia,  and  apUiiHia  also  occur,  but  are  generally  of  a 
transitory  nature,  if  first  appearing  within  a  short  time  of  the 
illneas, 

Uorbid  Anatomy. — There  is  an  acute  leptomeningjtia  of  the 
brain  and  spinal  cord.  The  pus^d  lymph  are  most  abimdant  on 
the  convexity  of  the  brain,  along  the  larger  blood-vessels'  and  in 
the  fissHi-ft'f.  In  the  spinal^  coi-d  the  posterior  surface  is  more 
aSected  than  the  anteinor,  and  the  lumbar  region  more  than  the 
other  parts.  The  ventricles  of  the  h"rain  contain  turbid  serum  or 
pns.  Punctiform  hxmotTliages,  accumulations  of  leucocytes,  or 
actual  abscesses  are  found  in  the  cortex  ofThT'biuin.  Other 
changes  found  aj-e  congestion  of  the  lungs,  liver,  spleen,  and 
kidneys,  fatty  degeneration  of  the  renal  epithelium,  nnd  granular 
degeneration  of  the  voluntary  muscular  fibres ;  sometimea  ecchy- 
.inosis  of  the  pericardium  and  pleui^  and  suppuratign_qf  the  joints. 
(The  diplococcus  pneumonia;,  streptococci,  and  the  meningooocciia 
'  iiitmcollukrifi  have  been  found  in  the  pus  from  the  meninges. 

Diagnosis. — This  is  not  diflicidt  in  the  middle  of  an  epidemic 
The  characteristic  features  are  the  sudden  onset,  the  headache, 
pain  in  the  bick  and  limits,  stiO*  neck,  and  the  herpes  labialis. 
The  purpuric  eruption  also  seems  to  distingui.sh  it  from  other 
forma  of  meningitis,  tubercular  and  suppurative,  which  must 
always  be  carefully  considered.  Tlie  fact  that  it  occasionally 
complicates  pnmmioniu  must  he  remembered,  but  must  not  have 
loo  much  weight  in  cjuite  young  children,  in  whom  retracteil  head 
and  convulsions  may  occur  from  pneumonia  alone. 
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Treatment. — This  must  be  conducted  on  the  same  principles 
as  that  of  other  forms  of  meningitis,  to  which   the  i-eader  is 

referred. 


AGUE  AND  MALARIAL  FEVERS. 

Especially  in  marshy  districts,  but  also  in  other  localities 
possessing  special  features,  certain  diseases  occur  endemiadly, 
which  are  known  from  their  clinical  chaiucters  as  intenniUerU  or 
rmiikni  fevers,  and  from  their  source  as  nuUaricU  fevers.  Tlie 
word  malaria,  meaning  primarily  the  bad  air  (mala  aria)  which  is 
exhaled  from  the  surface  in  certain  districts,  has  been  also  used  to 
indicate  the  virus  or  infective  agent,  till  recently  imknown,  which 
i»  contained  in  such  air,  and  which,  by  gaining  access  to  the  in- 
dividual, gives  rise  to  one  or  other  of  the  fevers  in  question. 

The  best  known  of  these  is  agu^e  or  irUermiUent  fever ^  charac- 
terised by  the  i>eriodic  recurrence  of  "fits,"  or  febrile  attacks, 
wparated  by  intervals  of  comparative  or  almost  perfect  health. 
The  attacks  last  a  few  hours,  aind  recur  daily  or  every  other  day, 
or  every  third  day ;  and  the  subsidence  of  the  temperature  to 
normal  after  each  attack  constitutes  the  intermission  fix)m  which 
it8  Dame  is  taken.     But  no  broad  line  can  be  drawn  between  the 
two  classes  of  malarial  fevers :  that  in  which  the  temperature 
falls  to  normal  between  the  attacks  (intermittent),  and  that  in 
which  the  temperature  only  falls  partially  (remittent). 

iEtiology. — ^The  prominent  fact  in  their  aetiology  is  their  fre- 
quent association  with  marshy  lands  {paludal  or  marsh  fevers) ; 
hence  their  prevalence  in  certain  countries  and  distiicts.  For 
im^tance,  in  England,  the  borders  of  the  Thames  in  Kent  and 
KsHex,  and  the  fens  of  Cambridgeshire  and  Lincolnshire ;  on  the 
Continent,  the  flat  district  of  HoUand  and  Noi'th  Germany,  and 
the  west  coast  of  Italy ;  in  Africa,  the  west  coast ;  in  Asia,  many 
portions  of  India,  especially  along  the  Ganges  and  the  Indus,  and 
also  parts  of  China  and  Persia.  These  present  for  the  most  part 
large  areas  of  low-lying  land,  with  more  or  less  abundant  vege- 
tation, partially  or  entirely  submerged.  But  it  is  not  so  much 
the  mere  presence  of  water  that  detei*mines  the  vaiious  forms 
of  ague  as  the  moistening  of  the  soil  and  vegetation  with  water, 
and  its  sabeequent  exposure  to  the  heat  of  the  sun — alter- 
nating processee,  which  lead  to  decomposition,  and  thus  probably 
favour  the  development  of  the  organism  to  which  these  diseases 
are  due. 

A  high  temperature,  therefore,  has  considerable  influence,  and, 
aa  a  fact,  malarial  diseases  are  confined  within  certain  latitudes — 
namely,  63°  north,  latitude  and  57°  south  latitude — while  the  most 
severe  forms  of  all  oocur  in  the  tropics.    The  seasons  of  the  year 
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at  whii'h  malnrinl  fevers  luv  most  pi-evnlent,  altw.  are  chiefly  llie 
hott«r  F«isons ;  but  in  diflerent  countries  the  oucurrence  of  raina 
at  particiilw  times  may  modify  the  result,  Ak  ftlmady  stated, 
tiieee  fevers  occur  in  other  than  low  marshy  distiicts-  Thus  they 
have  been  observed  in  the  Apennines  at  a  height  of  HUO  feel 
»bove  sea  level ;  in  the  Pyrenees,  at  50tX)  feet ;  and  in  Peru,  at 
li),Ot>0  feet.  The  circumstances  ore  then  found  to  be  essentiiUly 
the  same  ns  in  the  rase  of  marshes — that  is,  a  loose  porous  soil, 
l-esting  on  a  clay  bottom  or  rocky  bs^,  so  that  the  water  is  re- 
tained, and  all  the  conditions  exist  necessary  for  the  alternate 
moistening  and  drying  of  the  soil.  Marshes  impregnated  with 
salt  water  seem  to  be  more  noxious  than  those  saturated  with  fresh 
water. 

The  infective  agent  is  contained  in  the  emanations  from  such 
soils,  and  is  probably,  as  a  rule,  conveyed  into  the  body  through 
the  process  of  respiration ;  though  there  is  evidence  that  ague 
can  be  introduced  by  drinking  the  mnrsh  water  itself.  The 
disease  is  active  at  all  periods  of  life,  and  no  race  appears  to  l» 
absolutely  insusceptible,  though  negroes  are  less  liable  than  white 
men.  Those  more  susceptible  to  its  infiuence  are  people  in  ill 
health,  those  exposed  to  damp,  to  cooling  inHueuces,  or  to  exces- 
sive heat  of  the  sun,  and  those  who  indidge  in  immoderate  eating 
or  drinking. 

Une  attack  predisposes  to  another,  and  those  who  liave  suBered 
in  ague  districts  may,  long  after  removal,  be  again  attacked  on 
the  occurrence  of  slight  causes.  Possibly  the  poison  lies  latent 
in  the  system,  as  it  has  been  observed  that  a  person  may  be 
a  short  time  in  an  ague  district,  leave  it  without  having  an 
attack,  and  afterwards,  in  a  perfectly  healthy  locality,  develop  the 
disease. 

Symptoma. — The  period  of  incubaiiott  is  from  three  to  twelve 
days,  shorter  in  the  irregular,  longer  in  the  regular  forms;  but  it 
may  break  out  almost  immediately  on  exposure.  In  some  cases 
there  are  prodroniatrt,  conainting  of  malaise,  headache,  pains  in 
the  liuilis.  epigustric  fulnetui,  nausea,  and  slight  chills  or  flushes. 

The  ague  fit  has  long  been  described  as  consisting  of  three 
Rtflgett :  the  cold  wtiige,  the  hot  stage,  and  the  tweating  stage. 

The  Oeld  Stage. — The  i>atient  feels  tired  and  listless :  has 
headaclie  and  pain  in  the  back  and  loins,  then  feels  chilly,  aud 
the  riffor  begins.  He  generally  lies  curled  up  in  bed,  shivering 
all  over,  and  his  teeth  chattering.  The  face  is  blue  and  pinched, 
the  nose  and  ends  of  the  fingers  livid,  and  the  skin  in  a  condition 
of  etitig  anserina.  The  pulse  is  small,  hard,  frequent,  and  irre- 
gular; the  breiithing  quick  and  shallow.  The  surface  is  nctiially 
cold,  but  the  thermometer,  placed  in  the  mouth,  rectum,  or  axilla, 
will  show  that  the  tem])eratuie  is  alrea^ly  considerably  above 
normfll.     Indeed,  it  commences  to  rise  some  minutes  (or  even  one 
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nrtwo  hour.^)  In't'ore  tlic  i-i«:«)r;  hut  the  scn.^'it  ion  of  coM  .umI  tin* 
■irtual  (*ol(l  of  the  suHaco  are  due  to  contract  ion  ot"  i\w,  suiht 
tidal  ve*is^'ls.  The  urine  is  ahuiidunt,  clear,  and  of  low  density. 
This  stiige  lasts  from  half  an  hour  to  two  hours,  and  the  axillaiy 
temperature  rises  rapidly,  attaining  a  height  of  105°,  106^,  or 
even  more,  towards  the  end  of  the  period. 

The  Hot  Stage  begins  with  a  sense  of  warmth  diffusing  itself 
over  the  body,  and  the  surface,  hitherto  cold,  becomes  intensely 
hot.  The  temperature  in  the  axilla  rises  still  a  little  higher  than 
it  was  at  the  end  of  the  cold  stage :  the  arteries  are  relaxed,  the 
pulse  becomes  quick,  full,  and  hard ;  the  carotids  throb,  the  face 
is  flushed,  and  the  head  aches.  There  is  a  tendency  in  some 
cases  to  stupor  or  delirium.  The  urine  during  this  stage  is 
scanty,  dark,  and  of  high  density.  There  is  often  an  eruption  of 
herpes  about  the  mouth.  This  stage  lasts  from  three  to  four 
mts. 

The  Sweating  Stage. — The  skin,  hitherto  dry,  now  gradually 

heoomes  moist.     Sweating  begins  first  on   the   face,  and  then 

ttproids  to  the  rest  of  the  body,  and  continues  profusely  from  one 

to  two  or  three  hours,  the  pains  and  discomfort  of  the  hot  stage 

v«  relieved,  the  pulse  becomes  softer  and  slower,  and  the  tongue 

moist    The  temperature  falls  at  first  slowly,  then  more  rapidly, 

notil  the  normal  is  reached  ;  and,  finally,  with  the  subsidence  of 

the  temperature  the  sweating  ceases,  and  there  is  a  return  to  the 

preceding  state  of  health.     During  this  stage  the  urine  is  of  high 

density,  and  deposits  a  sediment  of  urates. 

In  ordinary  cases  the  spleen  enlarges  during  the  cold  and  hot 
stages,  so  that  its  area  of  dulness  is  increased,  and  it  may  be  felt 
bdow  the  costal  margin.  The  attacks  are  not  always  thus  com- 
{rfete.  There  may  be  only  slight  chill,  but  a  hot  stage  of  two  or 
three  hours,  with  no  sweating;  or  there  may  be  chill,  with 
sweating,  but  no  hot  stage ;  or  cold  and  hot  stages  may  be  absent, 
and  sweating  with  a  slight  rise  of  temperature  may  alone  repre- 
sent the  attack.  When  the  attack  is  over  the  patient  feels  pei*- 
fectly  well ;  but  after  a  variable  interval  he  is  seized  with  another 
similar  paroxysm. 

Fonns  of  Ague. — In  some  cases  the  attacks  occur  eveiy  day — 
this  is  called  quotidian  ague.  In  others  the  attticks  occur  every 
other  day,  with  an  intervening  day  of  no  fever ;  in  others,  }igain, 
at  intervals  of  three  days,  with  two  days  of  health  intervening. 
The  former  are  called  tertian  agues  (the  second  attack  occurring 
CD  the  third  day),  the  latter  are  called  qttartan  agues.  There 
also  oocur  more  rarely  cases  described  as  double  qu>otidian,  in  which 
two  attacks  oocur  daily ;  double  tertian,  in  which  the  attacks  are 
daily,  bat  the  fevers  of  the  first,  third,  and  fifth  days  resemble 
each  other,  and  differ  from  those  of  the  second,  fourth,  and  sixth 
days;  doMe  quartan^  in  which  attacks  occur  on  the  first,  second, 
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foHi-Ui,  iinil  fifth  diiyt*,  Hiiil  so  on;  «nil  seiai- tertian,  in  which  a. 
ijuotidiHn  nud  t*i-ti«ii  iifjin!  iippe,!!-  to  Iw  couibined,  two  ftttucis 
oocurring  on  the  first  (lay,  one  only  on  tlie  second  duy,  two  on 
the  thifd  Any,  and  one  on  the  foiulh. 

Terti;in  ugue  is  moi'e  common  in  temperate  climaf^s ;  tiuartaa 
is  less  frequent  thnn  the  othere,  and  it  is  said  not  to  ocoui-  in  the 
trapii/s,  The  Httiicks  take  pluce  luoatly  in  the  morning  or  noon 
hours,  the  tertian  especially  at  noon ;  succeeding  Httaclu  are, 
however,  not  always  at  the  same  hour,  but  in  some  cases  miky  get 
eiriier  and  earlier — in  others,  lutei'  and  later.  The  former  are 
Slid  to  anticipate,  the  lutter  bo  poalpojie  ;  luid  the  chumcter  of  the 
fover  miy  be  thus  changed,  the  tertiiin  becoming  ijuotidiun.orthe 
quartan  tertian, 

Some  other  symptoms  that  oiKur  in  luiMX'iiition  with  ague  ai-e 
ragiuded  by  writers  as  manifeHtatioos  of  uuilarial  poisoning,  tind 
the  c  ises  luive  been  called  masked  intermittent.  Suuli  are  eKpecittlly 
diflerent  forinti  of  tteuralsia,  of  which  attacks  may  occur  on 
iilternnte  days,  or  themselves  alternate  with  definite  piiruxysms  of 
iigue.  Tlie  Kiiprd -orbital  division  of  the  trigeminal  nei-ve  is  the 
one  most  often  affected,  the  seiund  and  third  divisions  less 
ffefjnently.  Sciatica,  thoracic  neuralgia,  and  cJU'dialgta  also  occui'. 
It  is  Slid  that  attacks  of  the  following,  among  othei-s,  may  repre- 
sent masked  agues: — sneezing,  coughing,  hicoongh,  tremors, 
convulsions,  temjmrary  ptu'alysis,  aphasiii,  delirium,  hallucinations, 
uiimiacal  attacks,  and  sleeplessness;  or  bronchial  catan-h,  skin 
eruptions,  and  liiemurrh]ige  from  the  mucous  membranes,  But 
some  writ«rs  throw  doubt  ou  the  nature  of  the  itssociution 
between  them. 

Onlinary  attacks  of  tertiiui  ague  lu-e  not  generally  fabd,  though 
death  m.iy  happen  in  very  young  or  in  old  people,  or  in  those 
debilitated  by  previous  illnesses.  If  the  spleen  is  veiy  much 
distended  it  nuiy  rupture  spontaneously  or  after  injuiy,  and  the 
blood  will  escaiie  into  the  pei'ibmeal  cavity ;  or  hiemoiThage  may 
occur  in  its  Kulwtance,  followed  by  suppm-ution  and  rupture  of  the 
abscess  into  the  peritoneum.  But  other  dangerous  forms  occur, 
and  these  are  generally  distinguished  by  the  special  implication  iif 
certain  organs,  such  as  the  nervous  system,  the  bowels,  or  tini 
lungs.  In  these  so-called  pernioioiu  forms,  the  moi'e  serious 
symptoms  ints  not  genendlj  developed  at  the  beginning  of  au 
illness,  but  only  after  the  lapxe  of  some  Anys.  Among  forms 
involving  the  nervous  system  may  be  mentioned  a  cottiaiose  form  : 
there  are  marked  headache,  dizziness,  apathy,  or  even  drowsineps 
in  the  cold  stage ;  and  these  pass  into  complete  unconsciouscess 
in  the  hot  stAge,  with  rapid,  stertorous  breathing,  wide,  immovH' 
hie  pupils,  and  limbs  completely  relaxed.  The  patient  may  lie 
thus  for  t«u  or  twelve  hours,  or  more,  and  then  gntduully  recover 
consciousness  in  the  sweating  stnge.     In  other  casus  there  miiy  be 
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The  Parasites  of  A^e. — SlaUn-iai  fpvers  ai-e  undoiiVitedly  Hue 
til  the  action  ot'  a  riiici'U' organ  ism  first  described  by  Irfiversn — 
vix.,  the  Htrmnlozooit,  or  J'lagtaodium  maiariin.  The  oi-giiniRms 
known  by  this  name  lira  pmtoplnsmic  bodies  which  exhibit 
Hnnrboid  movements,  and  are  first  HOon  in  the  eairly  part  of  tlic 
intermisxion  within  (or  adherent  to,  Iviveran)  the  red  corpuscles, 
looking  like  clear  spaces.  In  the  course  of  a  few  hours  they  en- 
Large,  and  contain  a  few  pigment  granules,  while  the  body  of  the  red 
corpuscle  becomes  paler,  its  hiptiiogtobin  having  been  extract*d 
and  changed  into  black  pigment.  A  little  later,  and  still  during 
the  intermission,  the  plasmodium  enlarges,  bo  as  to  obscure  the 
decolorised  corpuscle,  and  itself  contains  more  pigment. 

Then  the  pigment  aggregates  towards  the  c«ntre  of  the  Plas- 
modium, and  a  process  of  divLiion,  or  aeffmeiUalion,  takes  place, 
so  that  it  breaks  up  into  from  six  to  fLTteen  or  twenty  smaller 
clear  bodies ;  and,  at  the  same  time,  both  these  and  the  pigment 
granules  become  free  in  the  blood  plasma.  This  process  of  seg- 
mentation corres|)onds  with  the  onset  of  the  pvroicysm  of  ague ; 
and  (luring  ite  course  the  blood  becomes  free  of  the  organiams, 
which  are  believed  to  i-each  some  solid  organ,  such  as  the  spleen, 
whence  they  subsequently  emerge  to  attack  fresli  corpuscles,  and 
to  start  another  fit  of  ague.  Other  bodies  have  also  been  found 
in  the  blood  of  sufferers  from  ague — viz.,  JlageUaled  bodies  and 
rreacentie  bodies.  The  formerare  spherical  in  shape  and  provided 
with  filaments  which  undergo  lashing  movements;  and  which 
may  also  be  seen  free  in  the  plasma.  The  latter  are  colourless, 
transparent,  immobile,  with  a  few  pigment  granules  in  the  interior ; 
they  are  generally  longer  than  the  diameter  of  a  red  corpuscle, 
but  some  smaller  ones  may  be  seen  inside  corpuscles.  The  above 
facts  explain  the  destruction  of  the  corpuscles,  the  aniemiu,  which 
is  so  characteristic  of  the  malarial  fevers,  and  the  occurrence  of 
pigment  in  the  blood,  to  be  mentioned  presently. 

In  aildition  to  this  it  has  been  found  that  the  organiams  present 
Mime  differences  in  different  forms  of  malaria,  The  plasmodium 
of  (juartan  ague  has  slower  amteboid  movements,  develops  more 
nlowly  in  the  corjtuscle,  taking  about  three  days  to  fill  the  cor- 
puscle againKt  two  on  the  part  of  the  tertian  parasite,  foniw 
larger  pigment  granules,  and  breitks  up  into  a  small  number  of 
Migmrnte  (six  to  twelve),  whereas  the  tertian  jiaraaite  forniK 
twolvii  to  twenty  segments.  Quotidian  ague  is  sometimes  due 
to  alhimnt«  outbreaks  of  the  tertian  pirasite,  at  others  to  repeated 
cropt*  of  qunrlAn  parasite.  In  the  irregular  forms,  including  so- 
itdlinl  iiwftco^wftitnnrti  fe\'ers,  tlip  jwrasit*  in  Inter  stagee  looks 
IIIIU11  like  a  ring,  hiis  less  pigment,  and  i  '  * 
erMHi'iiI"  and  flagellat.ed  bodies  a 

Tht'  iirganisiiis  may  he  with  care  detected  i 
blivnl,  iil'ijviiiiHl  by  puncture  of  the  fijiger  (or 
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th<^  >pU'en),  placed  hotwcon  (•()Vor-<:lMss<'s,  ami  nia^'nifiod  r>(M)  dia- 
nu't*M>.  Stuinin;;  with  cosin  and  nicthvleiK*  l)luo  is  also  ♦'li«»('t  nal. 
Malarial  Cachexia. — In  thase  wiio  liave  hml  repeated  att^u'ks 
of  the  disease,  and  in  Kome  who  have  resided  in  malarial  districts 
without  developing  such  attacks,  the  bodily  health  is  seriously 
affected.  The  most  prominent  feature  is  anasmia^  causing  a  sallow 
eirthy  look,  with  pallor  of  the  lips.  With  this  are  numerous 
foDctional  disturbances,  dizziness,  loss  of  appetite,  digestive  dis- 
orders, pains  in  the  joints  and  muscles,  lassitude,  and  indisposition 
for  exertion.  In  severer  forms  there  is  ascites,  oedema,  or  hapmor- 
rhage;  but  no  fever.  The  spleen  in  these  cases  is  enlarged, 
reaching  even  below  the  level  of  the  umbilicus,  and  forward  to 
the  middle  line,  constituting  the  ague-cake.  It  is  hard  and  often 
tender.    The  liver  may  be  also  enlarged. 

Morbid  Anatomy. — As  death  rarely  takes  place  in  simple  cases 

of  intermittent  fever,  the  pathological  anatomy  of  this  disease  is 

efaiefly  known  from  the  severer  and  more  complicated  cases.     In 

the  former  the  spleen  is  simply  enlarged.     In  old  cases  and  in 

malarial  cachexia  this  organ  has  become  more  fibrous,  firm,  tough, 

and  pigmented ;  often  with  a  thickened  capsule,  adherent  to  sur- 

itmnding  parts,  presenting  infarcts,  and  in  long-standing  cachexia 

perhaps  lardaceous.     The  liver  may  be  enlarged,  especially   in 

cases  with  jaundice. 

In  severe  or  prolonged  cases  the  blood  may  contain  brown  or 
black  pigment  granules,  either  free  or  within  the  white  blood- 
cells ;  and  these  grantdes  are  found  not  only  in  the  blood  but  also 
in  the  solid  organs,  such  as  the  spleen,  liver,  kidneys,  brain,  heart, 
and  in  the  lymphatic  glands,  and  marrow  of  the  bones,  giving  a 
slaty  or  dark  grey  colour  to  the  various  tissues.  The  condition  is 
described  as  mdancemia.  The  masses  of  pigment  may  be  large 
enoagfa  to  block  up  the  capillaries. 

The  DiagnoBig  of  ague  is  generally  easy :  the  attacks  are  dis- 
tinctive in  themselves,  and  their  nature  is  confirmed  by  the 
recarrenoe  after  a  healthy  interval.  Pycemia  may  resemble  it  in 
the  rigors  and  sweating  with  rise  of  temperature,  and  in  the  sub 
sequent  remission  and  even  intermission ;  but  the  attacks  are  gene- 
rally less  r^ular,  and  long  intervals  of  apyrexia  do  not  commonly 
occur  in  pyiemia.  The  pysemic  attack,also,  is  said  to  begin  more  gra- 
dually and  to  subside  quickly.  Pyrexia!  attacks  from  suppunitioii 
and  the  hectic  of  phthisis  may  simulate  ague.  On  the  other  hand, 
in  the  severe  forms  of  ague  the  malarial  origin  may  be  overlooked, 
from  the  prominence  of  some  local  disorder.  Thus  the  comatose 
form  may  be  taken  for  apoplexy,  and  other  forma  may  be  mistaken 
for  pneumonia  or  cholera. 

Tteatment. — Quinine  is  the  remedy  which,  in  the  large  majority 
erf  caBCB,  eflTectually  controls  ague,  and  is  also  used  to  prevent  its 
occurrence  in  those  exposed  to  the  malarial  poison.   For  the  latter 
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purpiKe  the  sulpliiite  of  qtiiniue  may  be  giveu  in  don^a  of  if  to  5 
giiunB  three  tiiueb  iluily. 

If  there  ai-e  miliciLtionH  of  the  uni«t  of  the  disease,  lU  gTHU)» 
may  be  given  every  uight  for  tlii'ee  or  four  nights,  imd  wiil  somB* 
times  prevent  the  outbreak.  In  tb«  developed  dieeane,  20  to  30 
gi-ains  should  be  gives  in  the  day,  and  it  is  genci-ally  thought 
bett«r  to  give  this  iu  two  or  thi-ee  largo  doses  rather  than  in  smalt 
quantities  at  frequent  intervals.  1'he  last  big  dose  should  bs 
given  about  six  hours  before  th«  next  expected  attack.  In  tbs 
severe  or  pernicious  cases  still  larger  quantities  of  quinine  may  b« 
necessary,  imd  no  prominence  of  the  local  symptom  should  lead 
onfi  to  abstain  from  its  use.  If  quinine  is  vomited  it  may  be  given 
with  a  little  opium,  or  may  be  injected  per  rectum.  It  has  also 
l>een  given  subcntunoously  iu  doses  of  2  to  3  grains  for  an  ordinary 
attack.  The  solution  may  contain  1  grain  to  2,  S,  or  5  minims 
of  water  with  a  little  dilute  hydrocliloric  acid  ;  but  it  often  caueM 
ijTitatiou  of  the  skin,  with  the  formation  of  abscess.  i 

In  a  certain  nuiiilier  of  cases  quinine  does  not  completely  cure^ 
and  ai'eenic  in  doses  of  from  8  to  1:2  minims  of  the  liquor  two  at 
three  times  daily  has  been  found  useful.  An  alcoholic  extract  of 
eucalyptus,  the  sulphate  of  Ijebeeria,  and  piperine  have  also  b»«i 
used,  but  with  doubtful  efficacy.  Ihii-ing  the  attack  little  can  be 
done  but  minister  to  the  comfort  of  the  patient  and  relieve  symp- 
toms. In  the  cold  stage  the  patient  must  be  kept  warm  Siy 
sufficient  clothing  and  hot  bottles  to  the  feet ;  and  ho  may  1)6^ 
ordered  some  diHusihle  stimulant  if  there  is  a  tendency  to  col- 
lapse. In  the  hot  stage  the  coverings  will  have  bo  be  i-emoved, 
the  body  may  be  sponged  with  cold  or  tejiid  water,  and  thirrt; 
tiatislied  with  uoohng  drinks. 

Malarial  cachexia  i-equires  removal  from  the  infected  distdiot,^ 
and  internally  the  use  of  iron  luid  ai-senic;  Mitcleau  recommendR 
the  luths  of  Carlsbad  and  Homburg.  Enlarged  spleen  is  said  t4 
lie  amenable  to  the  cold  douche  directed  ujxm  it,  or  to  the  oic ' 
ment  of  i-ed  iodide  of  mei-cury  smeai-ed  over  the  surface,  whicb 
then  exposed  to  the  fire  till  it  begins  to  smart.  The  contintioua 
current  of  galvanism  may  also  be  applied.  InterniUly  quinine, 
iron,  and  iodide  of  potassium  should  be  given,  ur  the  jihosplmtes 
of  iron,  quinine,  luid  stiychiiia. 

i,v.^  "—-•'■■—     V-'— y  ■■--'"-  ■-'■-'• 

DENQTIE. 

Dengue,  or  Dandy  Fever,  is  a  disease  occurring  only  in  or  near 
the  tropics.  It  begins  with  fever  of  short  durntion,  acoompamed 
by  pains  in  the  joints  and  limbs ;  then,  aftur  a  short  interval  of 
apyi-exia,  there  is  a  second  fever,  and  ofteu  a  cutaneous  raeh. 
Sticoiid  or  thii'd  reliqisea  e\-en  oc«ur. 
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ml  iiHittiii;;  the  muscles  :i.f  well  as  tlio  joints. 
■  is  >kccoiDpitnie<l  by  pftina  in  the  eyebnlln.  Tlie  tem2ern- 
1  to  102 ',  103  ",  or  even  105",  and  the  pulse  in  commonly 
»ver  100,  In  many  caaefi,  also,  this  first  fever  is  accom- 
y  rash,  either  redness  of  the  face,  or  a  geneml  red  colour, 
Aroat  muT  ^  sore.  But  the  nuh  disappeairs  in  twenty- 
rs,  and  about  the  same  time  the  pyrexia  terminates — 
M  suddenly  with  critical  symptoms,  siich  an  sweating. 
s  abate,  and  the  patient  is  in  comparative  comfort,  but 

twOL^reCj^  four  dayR,  when  ngain  lie  becomes  feier- 
,  rashappears,  which  is  either  diffused  like  scarlatina,  or 
d  like  mea.sles,  or  elevated  like  lichen  tropicii.i,  or  it  may 
»emble  urticaria.  It  generally  causes  some  itching.  It 
I  the  palms  of  the  hands,  and  spreads  to  the  whole  of  the 
t  lastfl'^^  a  few  hours  to  two  or  three  days,  and  is 
by  desgtinmation.  In  this  second  fever,  also,  joint  pains 
:ur,  and  may  persist  or  relapse  after  the  subsidence  of 
The  whole  duration  of  the  disease  is  about  eight  days, 
here  second  rel^Mies  follow,  or  where  the  joints  remain 
painful,  and  deformed,  as  they  may  do  for  months  after- 
'en  becoming  partially  ankylosed.  It  in,  as  a  rule,  only 
iofonts  and  old  people.     Mild  forms  may  present  only 

acne  throat,  and  the  second  or  tenainai  eruption.  In 
forms  there  may  be  coma,  hyperpyrexia,  failure  of  tlie 
lema  of  the  lung,  or  cyanosis. 

is  known  of  ^e  pa^ology  of  the  disease.     From  the 

t    inint.    naina   if.    ban   hnnn   mllHl   emrhuiitn   rhfUmatim. 
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of  the  second^  raah  by  the  iise  of  camphomted  oil. 
a  and  quinine  should  be  given. 


BEBI-BERI. 

{Kakke.) 

This  is  nn  eudemic  disease,  consiftting  esftentiully  of  n  multdpk 
or  iwripheml   neui'itiK,  find,  in  all  probability,  due  to  a  "■• — 

JGtiolo^. — The  important  feature  in  its  cauFiatioQ  is 
tioii  to  locality.     It  has  been  observed  cliiefly  in  Japan,  Chi 
the  Malay  Feninfiiila,  and  slightly  in  India  and  Ceylon  ;  in  soi 
[■aitM  of  the  east  coast  of  Africa,  in  the  Wext  India  Islands,  a 
the  northern  parts  of  South  America.     The  most  susceptible  tii 
of  life  in  between  2U  uiid  30,  and  males  ore  more  liable  than  f  emalea 
The  disease  occurs  in  outbreaks,  whiuh  inny  be  determined  I 
importation  of  an  individual  from  ol^where  ;  but  it  does  not  see 
to  be  transmitted  directly  fi'oni  man  to  man,  nor  to  be  conveyei 
in  food  or  wat«r.     It  seems,  like  ague,  tu  arke  from  the  soil ;  bid 
unlike  ague,  it  is  frequent  in  towns  and  inhabited  place^  and  it  1 
pi-omoted  by  overcrowding. 

SymptoniB. — These  are,  for  the  most  part,  the  weakness  c 
paralynis  of  muscles,  muscular  atraphy,  and  sensory  disturbanoei 
which  ai-e  cliuracterlstic  of  multiple  neuritis  (see  p.  179);  bu 
there  are  oddnl  in  this  form  certain  features  not  commonly  sea 
in  the  familiiu'  cases  of  neuritis  due  to  alcohol,  diphtheria,  o 
plumbiam  — namely  iitleiiui  of  the  legs,  or  even  extensive  a 
and  sevei'e  or  fatal  dys[)nwa  from  cardiac  failure  or  icdema  of  tl 

There  is,  however,  considerable  variety  in  the  efiecte  produce 
by  these  lesionti :  in  some  anasarca  is  pronounced  or  extreme  (u) 
heri-heri] ;  in  others,  the  muscular  atrophy  is  the  chief  fefttiirt 
and  the  patients  ai'e  thin  and  emaciated  (drt/  lieri-beri) ;  and  inter 
mediate  oonditions  occur. 

The  disease  often  begins  slowly  with  a  state  of  languor,  ■ 
weakness  of  tlie  legs  and  knees,  pains  in  the  calves,  and  aligl 
dyspntea ;  or  the  occurrence  of  weakue.sK  and  numbness  of  tl 
legs,  and  jiainH  in  the  culvos  may  bo  almost  sudden.     As  tl: 
disease  develops,  there  are  loss  of  |)ower  and  muscular  atiwhjl 
beginning  in  the  extensore  on  the  front  of  the   leg,  and  toa 
affecting  the  other  muscles  of  the  leg  and  thigh,  as  well  a 
the  exteuMirs  of  the  hand,  the  biceps,  and,  it  may  be,  the  ftbdd 
miual  muscles,  the  diuphragm,  and  the  intercoHtuls.     The  li 
jerk  is  generally  soon  lust.     When  the  legs  are  chiefly  a 
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ktient  lias  a  gait  chamctenKtic  of  fool-diT>[> :  tlie  lie«l  in 
I  high  to  clefiT  tlie  ground,  and  the  loea  come  down  bt-fur«  tjie 
heel.  Aiueethesia  in  early  noticed  in  tlie  akin  over  the  tibue,  and 
may  extend  to  other  parts  of  the  limbs  auil  trunk.  Hypen(«thc«ift 
of  the  muscles,  especially  of  the  calves,  tetideniess  of  nerve-trunks, 
and  pfiinful  crampa  occur,  as  they  do  m  often  in  multiple  iteuritia 
fiDni  other  lausei^.  A  little  ledeiiia  over  the  ^lins  appeiirs  to  be 
almost  invariable.  BometimeH  it  exteiiils  to  other  paiis,  or  to  the 
whole  body.  When  auosarca  iti  extreme  the  urine  is  iwuuty. 
'Hjerc  is  iu  most  taiseK  palpitation  and  dyspn<ea,  and  briiitt  ore 
lii^i-d  jtt  one  or  more  of  the  cai'diac  oiificcs.  The  piilw!  is  soft 
■■•tnl  rapid.     The  temperature  is  normal,  or  even  siihiiormal. 

UoKeH  often  last  about  five  weeks ;  some  a  id)ort«r  time,  others 
ta  mucii  as  twelve  months  or  more.  Tlie  danger  lies  in  cuiiliac 
fatlore,  with  rapid  in«gu]ar  aiAion,  or  in  UMphyxia  from  ocdenuk  of 
the  Inngs ;  uml  these  conditionH  Kometinies  arise  quit«  suddenly 
ntid  carry  off  the  putient.     Sometimes  fatal  exhaustion  foUuwH 

Morbid  Anatomy. — fost-mortetii,  in  addition  to  the  (edema  and 
imitiiaii.'u  ^ieeti  during  life  theiv  ai'e  eceliymoHeH  under  the  serous 
loemhralieN,  iu  the  muscles,  and  in  the  sheatliN  of  the  nervtw ;  the 
liingH  are  engorged  and  (edematous,  the  right  side  of  the  heart 
ililated,  and  the  muscular  fibres  possibly  degenerated.  The 
^niuscle**  are  either  atrophied  or  swollen,  and  the  nerves  show  eii- 
^BitDce  of  inflammation  or  neui-itis. 

^^KXtefttanemt. — There  is  no  speoiiic  for  this  disease.  The  essential 
^Hfeng  is  the  removal  to  an  uninfected  locality  ;  or,  failing  that,  to 
^'a  well- ventilated  apaitment  high  above  the  soil.  Little  mora  can 
lie  done  in  the  early  stages ;  in  the  later,  iron  and  etryulinino 
iiib'Tnally,  and  faradisation  and  massage  to  tlie  limbs  are  recom- 
mended. For  serious  cardiac  failure  active  purgatives,  full  doses 
of  nitro-glycerine  or  nitrite  of  umyl,  and,  if  necessaiy,  bleeding 
''huuld  be  eraployed. 


YELLOW  FEVEB. 

Tellow  fever  in  an  acute  specific  disease,  occurring  within 
raKain  gec^rKphical  limits,  and  chiu-acterised  by  fever  of  Hhort 
•luration,  a,  yellow  tint  of  skin,  severe  gaatro-int«stinal  disturb- 
ini.*.  Bjij  albuminuria,  or  suppression  of  urine. 

IaUriogy-— This  diseaae  was  first  met  with  in  1647  in  the  Wert 
di»,  «uid  is  p«M.-uliar  to  that  group  of  islands,  to  North  and 
■th  America,  and  to  the  west  coai<t  of  Africa.  It  has,  indeed, 
Bi  occasionally  imported  to  other  jMirts  of  the  world — for  in- 
tace,  in  18f'&  to  Swansea,  where  a  tJij^bt  epidemic  was  the 
r- —- 
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in«itione<],  wliieh  lie  between  the  latitudes  of  -IS^  north  and  35' 
Houtb.  It  occurs  almost  esclusively  in  crowded  tflwns,  and  espe- 
cially in  those  liuving  a  maritime  commerce ;  and  fur  the  moit 
]xirt  it  is  confined  to  low  levels,  and  is  rarely  found  higher  than 
2000  feet  above  sea  level ;  but  epidemics  hare  ocrurretl  in  the 
Andes  at  an  elevation  of  11,000  and  14,000  feet. 

It  requires  a  high  temperature,  not  less  than  70"  F.  or  73°  P., 
according  to  most  writers,  but  it  has  been  known  to  occur  at 
lower  temperatnres,  e.y.,  65  '.  It  ia  stated  to  lie  stopped  ahoo- 
liilely  by  cold  sutficient  to  freeze  the  eailh.  It  i.s  most  fatal  in 
the  summer  months — fivim  May  to  August. 

It  is  still  (lisputeil  whether  yellow  fever  is  contagious  from  man 
lo  man,  or  is  conveyed  by  the  excreta  in  the  snme  way  as  typhoid 
fever  and  cholera.  Certain  it  is  that  one  sick  person  arrii-ing  in 
a  new  locality  may  be  the  source  of  an  outbreak  among  the  formic 
residents,  and  that  the  virus  in  some  form  adhei-es  with  greftt 
tenacity  to  clothes,  and  to  other  structures,  such  as  the  hull  and 
other  pai-tri  of  sliips.  It  affects  all  ages  and  both  seates;  but 
negroes  are  less  susceptible  to  it  than  whites.  It  rarely  8tt«cks 
the  same  individual  a  second  time. 

Symptonifl  and  Oonne. — Its  period  of  inaihatimt  is  variable. 
According  to  Sternberg,  it  does  not  usually  exceeil  four  ot  five 
days  ;  some  authoi-s  l)elieve  it  may  be  very  much  longer, 

hkimetimea  suddenly,  sometimes  after  premonitory  symptoms, 
Kiich  as  languor,  headache,  and  malaise,  there  arc  chills  or  rigors 
of  more  or  less  severity.  These  are  followed  by  febrile  reaction, 
the  tempeiitture  rising  in  two  or  three  ilays  to  11)5°,  or  even 
higher.  There  are  generally  frontal  headache  and  severe  lumbar 
piins,  ov  pains  in  the  joints.  The  pulse  varies  from  100  to  130, 
mostly  not  so  quick  in  proportion  to  the  temperature  as  i]i  some 
other  fevers.  Tlie  tongue  is  generally  covered  with  a  tliick 
creamy  fur,  leaving  the  edges  and  tip  bright  red.  There  are 
mostly  tenderness  and  pain  in  the  epigastrium,  with  natisea  nr 
vomiting.  AI>out  the  second  or  third  day  the  conjnnctiiii;  become 
yellow,  and  jaundice  spi-eads  to  the  whole  body.  The  urine  is 
scanty,  and  con.stantly  contains  albiunen,  which  may  be  found  as 
early  as  the  second  day  of  the  illness.  Bile-pigment  appears  & 
few  days  later. 

On  the  fourth  day  there  is  often  a  remission  of  temperature, 
and  the  general  pains  suliside.  This  may  be  the  commeucement 
of  convalescence,  the  yellow  tint  gnulually  clearing  tip,  albiunen 
disapi>earing  from  the  lU'ine,  and  the  patient  recovering  in  two 
or  thi'ee  weeks.  But  in  many  cases  the  more  serious  sj-mptoma 
continue. 

The  patient  may  fall  into  a  fiit«l  collapse  ;  or  the  temperature 
may  rise  again  for  a  few  days,  though  not  to  the  same  height  tia 
Ixfore.     liip  j.'iundice  di-eiien.*!  and  pefechin?  appear  under  the' 


skin ;  the  arine  is  still  Jens  iu  amount,  wtiilt-  ihe  iilbuiiien  in- 
creases, and  caste  are  present ;  and  fisiUh-,  Lx>iuplt!t«  hupptvosioD 
for  daj-s  may  occur.  The  vomiting  becomes  fi««jiietit.  At  first 
only  tilt;  gastric  cout^ntis,  mixed  with  more  or  less  bile,  are  dis- 
charged ;  but  afterwards  occur  the  i«o-ciiIIe<]  "  block  voinit,"  due 
to  the  preiwnce  of  blood,  often  in  a  form  whidi  is  likened  to 
coffee-gronnda.  This  is  sometimes  preceded  by  a  limpid,  ropy, 
opale(ic«nt  fluid  (white  vomit).  When  blond  is  dischai-^d  by  the 
»taiiuu.'h  it  is  genei^ly  ptEtted  by  the  motions  ns  well.  Ua'ruor- 
rhage  may  tiike  place  also  from  the  uoae,  tnoutli,  or  gimis  ;  and 
the  tongue  by  thii^  time  has  lost  its  fur,  and  lieoouies  ilark  brawn, 
raw,  and  covered  with  blood  crusls  or  Hordes.  Delirium  becomeH 
prunounced,  or  the  piitient  may  sink  into  coma.  Tlie  tiiortidity 
varies  from  5  to  75  per  cent,  in  different  epidemics.  Death  takes 
plaoe  sometimes  within  a  few  bom's  of  the  onset,  moi-e  often  aft4>r 
the  retuis8ion  of  fever,  either  from  collapse,  from  profusB  luemor- 
rhage,  from  coma,  which  is  generally  attributed  to  suppression  of 
urine  and  unemia,  or  from  typhoid  or  adynamic  conditions. 

Aiuitomical  Changes. — The  changes  described  are  ansmia  and 
acute  fatty  degeneration  of  the  liver ;  acute  catarrh  of  the 
stomach,  with  ecchym-osifi,  or  hs-moirhagic  erosions  ;  lispmorrhages 
in  the  tissue  of  the  limgs  and  under  the  pleurte ;  pale,  yellow- 
brown  colour  of  the  mmtcular  substance  of  the  heart,  or  acute  fatty 
degeneration  or  ecchymoses ;  and  Aciit«  parenchymatous  inflam- 
mation of  the  kidneys,  sometime^  with  miliajy  abscesses.  The 
spleen  ditfers  strikingly  from  that  of  malarial  disease,  in  being 
usually  quite  unaffected. 

8anai«lli  has  isolated  a  bacillus  {B.  icteroidet)  from  '2—i  fi  in 
length,  which  appetire  to  be  the  specific  organism  of  yellow  fever. 
He  found  it  in  the  blood  and  tissues,  but  not  in  the  alimentary 
canal.  It  is  constantly  associated  with  other  micro-organism.s 
(pyococci  and  B.  coU  commitne),  to  which  some  of  the  secondaiy 
l^ons  of  tile  disease  are  no  doubt  due. 

Diagnosifl.^Tliere  is  genei-ally  little  difficulty  about  the 
diagnosis  in  localities  where  the  disease  is  prevalent.  The  esuly 
acute  symptoms  may  present  a  certain  resemblance  to  the  onset 
of  such  illnesses  as  small-pox  or  pneumonia.  Later,  it  has  mainly 
to  be  distinguished  from  malarial  fevers.  These  last  are  eademic, 
and  not  transmissible  so  as  to  affect  healthy  pei-sons  in  new 
loodities :  they  present  intermissions  of  actual  health,  or,  at  least, 
remissions  between  the  exacerbations,  which  recur  with  i-egulai-ity ; 
the  spleen  is  enlai'ged,  and  the  individual  is  not  protected  by  his 
illness  from  future  attacks. 

Helapsing  fever  may  be  accompanied  with  jaundice,  but  the 
[irimary  fever  is  longer,  and  the  intorval  is  one  of  very  gi'eat 
improvement ;  the  spleen  is  enlarged.  Acute  yellow  atrophy 
begins  more  gradually,  often  with  an  iipiiiirently  biiiiiile  jaundice. 


^..c  a  laxative  or  enema 
make  use  of  salines  and  diaphoretit 
arise.     High  fever  may  be  met  by  > 
internally,  bv  very  small  doses  of  : 
lime-water  ;  the  action  of  the  kidne 
baths  or  vapour  baths.     The  diet 
and  alcohol  will  be  requii^ed  ;  but  wi 
be  given  somewhat  dilute,  either  as 
as  champagne.     Sternberg  recommen 
great  service  in  checking  gastric  irrita 
of  the  urine,  and  giving  favourable 
coveries  : — one-third  of  a  grain  of  perc 
grains  of  bicarbonate  of  sodium  in  2  pi 
8  tablespoonfuls  are  to  be  given  every  1 


DTSENTEBlf 

This  is  an  acute  inflammation  of  the 
times    of    the    lower   part  of   the  ileui 
tilcenition,  and  accompanied  by  faecal  i 
almost  entirely  of  mucus,  muco-pus,  or  b 

JEtiology. — In  the  tropics,  at  least,  it 
an  acute  specific  disease.  It  is  enden 
spreads  in  an  epidemic  form.  It  is  wit 
40°  north  and  south  of  the  equator  tha 
But  it  is  not  climate  alone  that  deter 
also  the  soil,  since  many  places  are  exe^n 
are  favourable  to  it  are  of *^— 
severer  fo***--' 
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It  i^  prohiihly  contagious  only  in  the  smuo  way  ;i.s  clioloia  and 
tvphoifl  fever — tliat  is,  not  direftlv  from  man  to  man,  ))ut  onlv 
through  the  medium  of  the  dejections,  by  whicli  eitlier  tlie  air  or 
the  drinking-water  is  contaminated.  There  is  still  much  to  learn 
iboot  the  cause  of  the  disease.  Some  forms  appear  to  be  due  to 
t  protozoon,  the  amosba  colij  which  can  be  found  in  the  stools,  in 
the  waUs  of  the  diseased  intestine,  in  the  associated  hepatic  and 
polmoiuuy  abscesses,  and  in  the  sputa. 

SjmptomB. — In  cases  where  it  has   been  possible  to  fix  the 
period  of  inoubalion,  this  has  varied  from  a  few  days  up  to  eleven. 
The  patient  is  first  taken  with  diarrhcBa,  and  passes  daily  from 
two  to  five  or  six  yellow  or  brownish-yellow  loose  fluid  motions. 
There  is  some  abdominal  pain,  and  a  certain  amount  of  malaise, 
with  loss  of  appetite.     After  three  or  four  days  the  stools  become 
Hiddenly  more  frequent,  so  as  to  reach  ten,  twenty,  forty,  or 
Mxty  or  more  in  the  twenty  four  hours,  and  they  acquire  the 
speoal  characters  of  dysenteric  stools.     Each   discharge  is  very 
scanty,  and  may  not  be  more  than  a  few  drachms ;  but  the  total 
quantity  in  twenty-four  hours  may  be  from  thirty  to  fifty  ounces. 
The  stools  at  the  height  of  the  disease  contain  no  natural  fcecal 
matter,  but  consist  entirely  of  mucus,  serum,  blood,  and  pus,  in 
varying  proportions,  with  detritus,  and  perhaps  shreds  of  necrosed 
mucous  membrane.     In  the  early  stages  the  discliai'ges  consist  of 
yellowish  transparent  mucus,  with  small   lumps   or  streaks  of 
blood ;  in  later  stages  blood  is  more  abundant,  in  clots  or  lumps, 
iSoating  in  a  red  serous  fluid.     Sometimes  pure  blood  is  passed, 
either  from  early  congestion  of  the  mucous  membrane,  or  from 
ulceration  of  the  walls  of  the  vessels :  pus  may  be  present  alone, 
or  a  blackish  or  brownish -red  offensive  slimy  fluid,  containing 
portions  of  tissue  that  have  sloughed  away.     Sometimes  the  stools 
contain  curious  tough  masses  of  mucus,  like  f  I'og's  spawn,  or  boiled 
sago,  which  Heubner  thinks  have  been  formed  by  the  coagulation 
of  mucus  in  some  of  the  ulcerated  depressions  of  the  diseased 
mucous  membrane.     The  odour  of  the  motions  in  the  advanced 
stages  of  the  disease  is  thought  by  some  to  be  peculiar  to  dysen- 
tery.    Two  other  constant  symptoms  &re— tormina,  or  griping 
abdominal  pains,  and  tenesmus^  or  the  painful  straining  or  desire 
to  go  to  stool,  which  frequently  results  in  no  evacuation,  or  at 
most  in  the  small  quantifies  referred  to ;  this  is  accompanied  by 
burning  pain  in  the  rectum  and  anus.     Frequent  micturition  or 
strangury  iu  sometimes  associated  with  it.     These  severe  local 
conditions  soon   react   upon  the  general   health.      The  patient 
rapidly  loses  flesh  and  strength,  the  face  is  pale,  sallow,  or  tinged 
with  yellow,  the  tongue  is  covered  with  a  thin  fur,  there  is  a 
moderate  fever,  the  temperature  rising  to  101°  or   102°,  with 
headache^  dizziness,  loss  of  appetite,  and  much  thirst.     In  milder 
the  symptoms  abate  after  eight  or  ten  days  ;  the  pain  and 


.^rtiveiy  perceptible   pulse, 
symptom   in   most  cases,  becomes 
gi-aver  forms.     The  urine  is  scant 
commonlv  albuminous. 

Other  cases  pass   into  a  condit 
stools  are  sometimes  almost  natural 
mixtures  of  mucus,  pus,  and  blood, 
odour  as  in  the  acute  stages ;  and  tl 
severity  for  months  or  years.     The  j 
but  may  with  judicious  treatment  re 
of  exhaustion,  or  as  the  result  of  si 
abscess,  peritonitis  from  perforation 
from  contraction  of  a  cicatrix. 

Pathological    Anatomy. —  Dysente^ 
I  intestines  occurs  in  every  degree  of  in 

all  cases  ulcerative  processes,  and  in 
ing.  Authors  have  accordingly  deseri 
catarrhal  and  diphtheritic  of  Heubner,  a 
grenous  of  Kelsch  and  Kiener;  but  tl 
same  in  all.  In  the  catarrhal  or  sii 
mucous  membrane  is  intensely  inject( 
the  redness  is  often  confined  to  the  pi 
mucous  membrane,  or  it  may  be  irregu 
surface  is  covered  with  mucus  tingec 
follicles  become  swollen  comparatively 
thought  by  some  that  the  change  alwa 
but  this  is  not  universally  the  case.  A 
the  follicle  is  abraded,  and  a  little  pit  r 
brane  then  becomes  infiltrated  with  pu 
muscular  tissues  are  sw/^i^-^- 
brane  ^^ — ' 
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o-luir.  .Such  patclies  may  be  quite  small,  or  some  inches  in 
iliaiiieter.  Wlien  cut  into,  tliey  yieM  a  sjinious  li(|ui<l,  mixe<l 
perhaps  with  pus ;  and  they  are  found  to  involve  the  sul)mucous 
tissue  extensively,  and  in  some  cases  the  muscular  coat,  and  even 
the  peritoneal  covering.  The  bowel  thus  affected  often  contains 
t  brownish  liquid  of  gangrenous  odour,  sometimes  mixed  with 
blood.  When  the  sloughs  separate  they  leave  ulcers  with  under- 
mined edges,  which  in  favourable  cases  cicatrize.  The  mucous 
membrane  between  the  sloughs  or  ulcers  is  hypersemic  and  infil- 
tnted  with  serum  and  blood.  The  conversion  of  the  mucous 
membrane  and  submucosa  into  a  rigid  homogeneous  tissue  as  an 
acQte  process  previous  to  gangrene  (Heubner's  diphtheritic  form) 
is  said  by  Dr.  Davidson  to  be  only  of  occasional  occurrence  in 
tbe  tropics. 

In  the  dysentery  associated  with  amoebae  described  by  Council- 
man and  Lafleur  as  occurring  at  Baltimore,  the  lesions  were 
cedematous  thickening  of  all  the  coats  of  the  intestines,  especially 
of  the  submucosa,  gelatinous  softening  and  suppuration  of  the 
Jitter,  and  formation  and  extension  of  ulcers  by  sloughing  of  the 
mucxMa  over  it. 

The  parts  of  the  bowel  liable  to  be  diseased  in  dysentery  are  the 
rectum,  colon,  and  caecum ;  and  the  disease  extends  in  some  cases 
beyond  the  ileo-ceecal  valve  to  the  ileum.     The  rectum,  caecum,  or 
the  lower  part  of  the  sigmoid  may  be  affected  alone.     The  disease 
18  often  advanced  at  one  part,  while  still  only  commencing  in 
another.      The   catarrlial   form   is  curable,  and   even  fi'om  the 
diphtheritic  or  gangrenous  form  recovery  is  possible  if  it  is  not 
too  extensive.      Granulations   spring   up    over   the  ulcers,  and 
dcatrioes  result,  which  are  at  first  below  the  level  of  the  islets  of 
retained  mucous  membrane;    subsequently  the  surface  becomes 
more   uniform.     After   extensive   sloughing,  the  cicatrices  may 
present  bands,  or  cords,  or  contractions,  which  afterwards  may 
interfere  with  the  passage  of  the  faeces.     Besides  the  changes  in 
the  lower  bowel,  there  may  be  some  catarrh  of  the  stomach  and 
small  intestines.     The    mesenteric  glands  are  swollen  and  red- 
dened.    The   liver    is   swollen   and    hyperaemic;   the  spleen,  as 
a   rule,  is  small.       The   body  generally  is  anaemic  and  wasteil. 
Persistent    suppuration    of   the   dysenteric   ulcers    and   of   the 
sinuses  left   by  submucous   abscesses   is  the   cause  of  chronic 
dysentery. 

OomplicatioilS. — One  of  the  most  important  complications  is 
abscess  of  the  liver,  which  is  due  to  organisms  conveyed  by  the 
portal  vein  from  the  diseased  bowel.  This  is  sometimes  followed 
by  an  abscess  at  the  base  of  the  right  lung ;  and  in  amoebic  dysen- 
texy  the  amoebae  are  found  in  both  hepatic  and  pulmonary  abscesses. 
Perforation  of  a  dysenteric  ulcer  with  peritonitis  occasionally 
happens. 
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Sequoia. — An  arthritis  may  be  roentione<l,  in  which  several 
joitits  become  painful  at  the  ataae  tiiue,  but  ore  neither  ver)' 
toiiiler  nor  tiiut^h  swollen  :  there  is  inodenite  fever,  and  the  tronUe 
Mihsiiles  iu  three  or  four  weeks. 

Diagnosia. — This  is  detei'niijieil  by  the  character  of  the  stools, 
with  the  associated  tenesmus  and  griping ;  but  tJie  two  latter 
symptoms  may  be  absent,  and  a  diagnosis  may  hare  to  rest  ou  u 
uarefut  examination  of  the  fwcal  dischai^s  Local  diaeaijes  of 
the  reotiun  alone  may  give  rise  to  aomewlmt  similai'  contlilions. 
Patients  with  oancer  of  the  rectum  have  a  good  deal  of  stiuining, 
and  p««B  mucus  Hti-eiiked  or  tinged  willi  blood  ;  they  are  moelly 
elderly  people,  iind  a  rectal  examination  quickly  decides  the 
question.  Tlie  piuisage  of  blood  in  iutuasusceptiou  may  also  mis- 
lead. A  simply  overloaded  rectum  may  give  rise  to  frequent 
evacuations  of  a  little  mucus ;  but  more  liquid  discharges  of 
reddish  serous  fluid,  containing  lumps  of  mucus,  with  blood 
and  pus,  are  chnrarteristic  of  dysentery.  On  the  other  hand, 
dysentery  seems  sometimes  to  present  so  few  symptoms  as  to  be 
scaively  iippreciablo  even  t«  the  patient. 

Prognosis.— The  mort&lity  in  different  epidemics  has  ranged 
Iwtween  30  and  60  per  cent.  Gungrenous  stools,  free  bleeding, 
severe  vomiting,  nnd  indications  of  collapse  are  unfavourable ;  and 
the  disease  is  specially  fatal  to  infants,  old  people,  sickly  individuals, 
and  liabitual  drinkers. 

Treatment. — The  patient  should  be  kept  warm  in  bed,  and 
should  hrive  a  light  Suid  diet,  consisting  of  milk,  or  milk  and 
liiiiL"-wal«r,  chick  en -broth,  sago,  arrowroot,  or  tapioca  given 
warm,  as  cold  liquids  nrt>  liable  to  stimulate  the  pei'i^ltic 
uovements  of  the  bowel.  'I'hc  most  valuable  remedy  for  dysen- 
tery is  ipecacuanha,  itnppciii-s  to  have  ii  specific  action  upon 
the  bowel,  and  almost  loses  for  the  occnaioii  its  familiar  emetic 
effect.  This  is  clear  from  the  description  of  our  English  army 
surgeons  in  India  (Maclean,  Ewaii),  who  have  used  this  drug 
extensively.  The  ipecacuanha  should  be  given  in  doseii  of  3U 
to  30  (or  oven  GU)  grains,  suspended  in  2  drachnis  of  syrup  of 
orange  peel  and  half  an  ounce  of  water.  The  patient  should  be 
kept  lying  down,  and  nothing  sliould  be  given  to  drink  for  lunne 
time ;  at  most  a  little  ice  may  be  sucked.  In  many  cases  nausea 
uooura  ;  hut  vomiting  is  exceptional,  and  then  only  after  an  hour 
01'  two,  MO  that  the  ipecacuanha  is  pri)bably  retained.  A  similar 
dixm  may  bo  given  again  after  eight  or  ten  hours,  or  if  either  is 
rojwtod,  it  may  l>e  repeated  as  soon  os  the  stomach  is  agMa 
qiiiot.  Donas  of  10  or  20  grains  may  then  be  given  night 
and  woi'uing  ;  or  the  larger  doses  may  be  continued  twice  or  three 
tinieB  A  day  if  the  symptoms  are  severe.  The  tenesmus  and 
turiuina  Ar<'  Mauetimes  at  once  checked  or  diminished,  the  stools 
HHiti  |i«niuio  more  feculent  and  natui-al,  and  the  nmciis  and  Mood 


[iJ  till-  quiiutitv  viii-ii>.l  :ifcor.liii-  lu  ifsnlt^.  Dr.  I.^iiliy 
^nnm.'iided  Mil].)mt.'  <>!'  iiia;.'ii.>>iuiii.     fl.'  ^W.-^  :>  iIiMchm 

luiiitcrl  :^liiti.m..f  sMlpl,:.t,-.>fm;i-rir>i.ij„,  with  11)  ,lr,,i,s 
re  Milj.liuric  i..-i.l,  ,'v,tv  Iwiii-  ..r  tuo  until  tlir  ii..>li..Ms 
^■.,i,iL'  (upiuLi^,  IVvul,-iit,  ami  fi-eo  (nnn  l.l.-o.l  i.iid  uivu-tis, 
perature  has  fallen,  Hiiil  paiii  nnil  teuesuius  liave  ceuj«eii. 
astrin^nt  of  dilute  sulphuric  Hcid  and  tincture  of  opium 
■■  afterwards  used.  The  salts  require  to  be  given  in 
t  cases  for  one  or  two  dnys,  occasionally  three,  but  rarely 

*«  the  lesion  ia  in  the  sigmoid  or  rectum,  some  relief  may 
tied  by  enemata  of  warm  water  or  infusum  litii,  not  ex- 
15  ounces.  Abdominal  pain  may  be  relieved  by  poultices. 
as  may  be  sometimes  relieved  by  opium  in  enema  or 
»ry.  Stimulants  should  only  be  given  in  sniiill  doses, 
in  cases  of  collapse.  As  the  case  impixtves,  solid  diet  of 
meat  and  farinaceous  food,  but  not  veget^ibles,  may  be 
;  and  iron  and  bitter  tonics  are  useful.  If  dysent«ry  is 
ited  with  moJarial  indications,  quinine  should  be  given 
:  of  10  or  20  grains.  Chronic  dysentery  is  also  benefited 
acu&nha.  The  milder  cases,  which  are  occssioually  seen 
rs  landing  in  London,  are  often  quickly  cured  by  Ti  or  10 
loses  given  twice  or  thrice  daily.  Severer  cases  I'equire 
I  to  a  warm  climate  free  from  malaria,  continued  rest,  a 
y  regulated  diet,  and  tonics,  such  as  iron,  to  counteract 
>mia.  It  is  in  these  cases  that  astringent  enemata  have 
ugely  used— sometimes  with  much  success.  Gallic  acid, 
of  lead,  and  nitrate  of  silver  may  be  thus  employed.  Dr. 
uie  treated  several  cases  at  the  London  Hospital,  in- 
tfaree  pints  of  water  holding  SIO  to  90  grains  of  nitrate  of 
D  solution.     The  enema  was,  as  a  rule,  promptly  returned  ; 
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has  In-oken  out  in  any  j)laee,  even*  inMrnitar}"^  condition,  such  as 
iinole:iiiliness,  iin|)ei*feet  sewage  aiT:ingement8,  contaminated 
water  supply,  etc.,  must  be  dealt  with.  Stools  should  be  disin- 
fecteil,  Hs  well  as  linen,  instruments,  and  utensils.  Overcrowding 
should  Ih»  avoideil.  Individually  every  one  should  be  very  par- 
ticular alH>ut  his  iliet,  avoiding  uni*ipe  fruit,  indigestible  food  of 
all  kinds,  or  tlu>se  that  are  likely  to  lead  to  constipation.  The 
Ixuly  and  linil>s  should  be  kept  warm,  and  chills  carefully  guarded 
turaiust. 


EBT8IPELAS. 

{St.  Anthoni/*8  Fire,     The  Roee.) 

Eiysi^vlas  is  a  sjx»cific  eont*igious  disease,  characterised  by  a 
^lei'uliar  form  of  intlaumiation  of  the  skin. 

^Etiology. — One  of  the  most  striking  featui*e3  is  its  tendenc}- 
to   attai^k    the   skin  in  the  neighbourliood  of  wounds,  whether 
aivideutal  or  the  ivsult  of  operations;  ami  it  hence  l)ecomes  one 
of  the  tivublt^s  that  the  surgeon  has  to  guai*d  against.     On  the 
other  hand,  it  not  infi-ecjuently  arises,  appai'ently,  without  any 
piwious  wound,  and  such  ctises  ai-e  commonly  place<l  under  the 
i«art*  K>t  the  physicians  in  hospitals.     The  disease  is,  however,  the 
sauie  u\  the  two  inst-ances,  as  shown  by  surgical  patients  catching 
the  d:.'*>*si*  fixMu  so-cjillod  idiopathic  cases,  and  by  pitients  with- 
out >ikvs:u\ls  in  surirical  waixls  sometimes  taking  the  disease  when 
it  K'is  Swtue  pivvalent  amongst  those  with  wounds.     It  is  now 
helv^^^«  *^  ^1'*'^  statinl  by  Ti-ousseau,  that  in  all  ctises  of  eiysipelas, 
^*j»!%*  ^xNiVv-  v*v  ^»Ther  can  l>e  found — a  scratch,  or  an  abraded  pimple, 
*i  xS-.-  v*i^'.*:  li»iou  of  the  skin. 

V    ^    .-i\xN.^^t*\Uy  ivntagious  and  inoculable,  but  it  is  active 
^, ,    .  -.  ^*vN<  .I'.TiTdUiVs,  and  the  pi-esence  of  a  wound  fonns  the 
r^   ■v^\*\'si\v.mij  ciuise.     It  aflfiH'ts  infants  and  people  over 
-^x   »  vi*'  wunv  fitHpiently  than  othew;  men  and  women 
>^ .     v-*-"   ^  vtxMio  to  it.     Some  conditions  of  the  individiud 
^^     «  *\,  »»*\       ^^hivnic  diseas<»  of  the  liver  and  kidneys; 
..«,  ^k'ivii      «*.uI    malikutrition    from    insufficient    f(xxl. 
^  ..     ttw  .vi\  oveivi-owding,  liad  ventilation,  diit,  and 
.,    ^.  ,fc   i.ii^  j**-l  in  the  sjiuie  wav.     Thei-e  mav  be  also 
..%.,x*.  vjt    ii  often  itvui-s  in  the  sjune  |>ei'son ; 
X  xv.tj    o  N»  inheritable.     The   iunuunitv  con- 
......   .    V  >iiv»*«'Hvi»tl. 

.vv    ic?eruuned  bv  obvious  wound,  ervsi- 

.r.^Ki^x  vKo  face,  and   the  pivsent  destuip- 

s  ii.4'.  iViTi^ai.     The   incHhation  of  the 

»     lu    ddvs   -fnnii  thi-ee  lo  six;  or  in 
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Nome  instances    much    longer.     The    hivasioyi  is  generallv   hv   a 
chill  or  rigoi-s,  and  such  malaise  as  commonly  accoin])anies  the 
onset  of  the  specific  fevers — lieadache,  anorexia,  furred  tongue, 
and  geDeral  pains.     Within  a  few  hours  a  red,  tender  spot  shows 
itself  on  some  part  of  the  face,  the  side  of  the  nose,  the  inner 
onthus  of  the  eye,  or  the  external  ear.     It  may  be  determined 
hf  a  lesion  of  the  skin  if  this  exists,  and  it  not  infrequently 
begins  at  the  point  of  junction  of  the  skin  with  the  mucous 
membrane  of  one  of  the  orifices — the  nose,  mouth,  or  external 
ear.    The  spot  enlarges,  and   the  skin   becomes  bright  red,  is 
swollen,  tender,  and  pits  slightly  on  pressure.     The  inflammation 
may  confine  itself  to  one  side  of  the  face,  but  more  often  afiects 
both,  and  may  extend  to  the  scalp.     It  spreads  with   var3mig 
rapidity,  the  advancing  edge  is  sharply  defined,  thick,  and  raised 
above  the  surface ;  and  small  tongue-like  projections  can  be  felt 
onder  the  skin  in  front,  which  is  not  yet  reddened.     The  whole 
hn  may  be  thus  covered  in  three,  four,  or  five  days.     At  the 
beigfat  of  the  disease  it  presents  a  remarkable  appearance :  the 
features  are  enormously  swollen,  of  bright  or  dusky-red  colour, 
'     the  eyelids  are  distended  so  as  to  look  like  bladders,  generally 
iome  muco-pus  is  oozing  from   between   them;    the   ears    are 
thickened    and   much   enlarged,   and   the   patient  is  absolutely 
onreoognisable ;  the  scalp  is  also  swollen,  and  pufiy.     Often  blebs 
fonn  upon  the  cheeks  or  eyelids,  which   contain   yellow  sero- 
pumlent  or  purulent  fluid,  and  these  may  burst  and  leave  yellow 
scibSy  which  further  disfigure  the  patient.     The  lymphatic  glands 
in  the  neighbourhood  are  enlarged  and  tender,  and  they  are  said 
to  be  thus  affected  even  before  the  beginning  of  obvious  inflamma- 
tion of  the  skin. 

The  disease  is  accompanied  by  fever,  mostly  very  decided. 
The  temperature  generally  rises  early  to  102°  or  103°,  and  reaches 
a  maximum  of  104°  or  105°  on  the  third  or  foiurth  day.  About 
the  sixth  day  it  tends  to  fall  rather  suddenly,  but  may  remain 
high  if  the  cutaneous  inflammation  persists,  or  may  rise  again 
with  any  fresh  outbreak  of  the  local  disorder.  Indeed,  it  is 
dosely  dependent  upon  the  inflammation  of  the  skin  ;  in  some 
caAes,  perhaps  more  often  when  the  erysipelas  is  not  extensive, 
the  temperature  may  not  rise  above  102°.  The  pulse  is  quick 
and  full,  numbering  100  to  120,  or  more.  According  to  Jaccoud, 
and  this  is  endorsed  by  Zuelzer,  it  is  common  to  get  an  apex 
systolic  murmur,  indicating  mitral  endocarditis ;  and  this  gener- 
ally disappears  during  recovery.  I  have  often  listened  for  this 
in  cases  of  facial  erysipelas,  but  remember  only  once  to  have 
heard  it.  The  tongue  is  covered  with  a  thick  white  fur.  The 
urine  is  scanty,  and  in  many  cases  contains  some  albumen,  which 
may  be  present  for  some  days.  The  inflammatory  condition 
invades  also  the  mucous  membrane ;  the  palate,  fauces,  tonsils. 
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klly  the  laryngettl  niiicoiis  membr&iie  mar  be  reddened 
t,  ADil  cause  dilfictilties  iu  respiration  and  deglutitjou. 
I  conmoo  in  severe  cases,  geuerally  of  low,  muttering 
kind ;  iwd  conw  may  follow.  While  the  infloionuition  is  still 
ftdtmorii^  on  ooe  side  it  may  begin  to  subside  at  the  points  firet 
nfiected.  ^tis  needing  edge  is  then  less  well  defined,  graduatdng 
hotli  in  mkHir  and  elevation  into  the  LeaJthy  skin,  a&  contrasted 
with  the  adirancing  margin.  The  Bwelling,  tenderness,  and  pittjng 
on  {iresiiuv  suWde  in  turn  over  the  whole  of  the  affected  area; 
the  coloor  &»de«  eomewhat,  but  mostly  changes  to  a  bmwnisli  tjnt ; 
and  logo  iUek  flakes  of  dead  epidermis  now  begin  to  desquamate. 
Hits  process  may  take  some  days.  After  en^sipelas  of  the  scalp, 
the  hair  oTteit  falls  out  at  the  same  time  as  the  skin  is  shed,  or 
somewhat  later. 

Death  takes  plac«  from  exhaustion,  with  delirium  and  coma, 
especially  in  older  patients,  habitual  drinkers,  and  those  with 
chronic  visceral  diseajse.     It  may  arise  also  fi-om  complications. 

Oomplications  and  Sequela. — Abacesses  may  form  under  the 
skin,  01'  tlie  tense  skin  uiuy  slough,  and  induration  or,  rarely, 
suppuration  of  the  lymphatic  glands  may  ensue.  The  lar3m- 
geal  cedema  may  cause  asphyxia;  pneumonia  and  pleurisy  are 
occasional  complications,  and  peiitonitis  has  been  recorded  by 
Wilks.  Pytemia  and  meningitis  have  been  frequently  menttonsd 
in  connection  with  erysipelas,  but  they  are  both  rare  as  a  direct 
result  of  the  erysijielaa  itself.  The  former  may  arise  from  the 
wound  which  preceded  the  specific  inflammation  ;  the  latter  has 
been  often  diagnosed  on  aocount  of  delirium  occurring  in  erysi- 
peluH  of  the  .scalp,  but  posl-morUm  examinations  have  shown  that 
there  is  no  meningitis  in  those  coset;,  unless  they  originate  in 
fractures  of  the  skull,  or  the  inflammation  spreads  inwards  from 
the  orbit.  Mental  disturbances  may  follow  erysipelas.  I  saw,  with 
Dr.  Fyeon  of  Walthaiustow,  a  gentleman,  who  was  in  a  state  of 
maniacal  delirium  with  delusions,  while  the  skin  of  the  face  was 
still  desquamating.  He  recovered  in  about  a  month  ;  and  other 
recorded  cases  have  been  generally  favourable. 

PathologT. — Microscopic  examination  of  the  skin  of  the 
affected  part  shows  that  the  cutis  and  subcutaneous  tiseues  nn 
swollen,  cedematous,  and  filled  viih  large  granular  leucocyt«B, 
which  in  the  upper  layers  o(  the  cutis  closely  surround,  as  well 
as  fill,  the  lymphatic  ve.'isels.  The  spread  of  the  disease  is  said 
to  follow  the  course  of  the  lymphatics,  but  it  is  partly  dependent 
on  the  direction  of  the  connective -tissue  meshes,  and  it  is  often 
checked  or  stopped  at  lineis  where  the  skin  is  closely  adherent  to 
subjacent  pikrts — as,  for  instance,  along  Foupaj't's  ligament  and 
the  crest  of  the  ilium. 

Fehleisen's  ttrtptoetuxua  erysijielatns  can  bo  found  in  the 
lymphatic  vessels  and  lymph-spaces  at  the  advancing  margin  of 


iiumWr,  iiiuoli  U-ks  raisi-.l,  nnd  witlwut  ])ronuiijiri'ci  I'l'vi'c. 
■MiuU  out  tluit  zoster  of  the  lir.st  dirisiuM  uf  tlio  liftli 
liiv  ftiiise  so  much  Iivpciwiiiiii  of  tin'  skin  a.-i  to  lie  llli^- 
ir  i.-rvMi)fla>  ;  tlie  liiuititioii   to  oiie-lh.lf  of  tlii'   loivli.-:i.|, 

iipjieiiiMiice  of  vehicles  lo  groups  i^lioulJ   riMilily  ilislin- 
The  phlegmonoua  or  ceUuIo-cuteneoiui  erj-sipelHs,  and 

eiysipeUs  or  difiiise  cellulitis,  described  by  surgical 
seem  to  be  diSereDt  afiectione  :  the  former  presents  more 
hardness  and  greater  swelliog,  but  no  defined  edge,  and 
tpidly  to  sloughing ;  in  the  latter  the  akin  itself  in  not 

unless  from  sloughing  of  the  tissue  beneath. 
lOSis. — This  is  in  most  cases  favourable,  but  least  so  in  old 
,  and  those  the  subject  of  chronic  visceral  disease,  alco< 
ir  malnutrition. 

ment. — The  general  treatment  must  be  of  a  stimulant 
porting  character.  Abundance  of  milk,  beef-tea,  mutton- 
ad  other  fiuid  forms  of  nourishing  food  is  re^^uired,  and 

cases  alcohol,  in  the  form  of  port  wine  or  brandy,  must 
I,  The  tincture  of  ferric  chloride  has  been  long  regarded 
;ific  for  erysipelas.  That  it  does  not  in  all  cases  forth- 
ip  the  spread  of  the  disease  may  be  easily  obser\-ed,  but 
f  rate  acts  as  a  good  tonic,  and  should  be  given  in  doses 
adult)  of  30  or  40  minims  every  three  or  four  hours. 

has  also  been  recommended.  Tepid  or  cold  sponging  may 
ted  to  where  the  fever  is  unusually  prolonged  or  high. 

relief  is  given  by  dusting  the  face  or  other  part  affected 
Kiwder  of  starch,  einc  oside,  belladonna,  or  Ixiric  acid  ;  and 
re  than  on  the  face  this  may  be  covered  with  a  layer  of 
rool  or  wadding.  Lint  soaked  in  lead  lotion,  or  lead  and 
ition,  will  also  give  relief,  but  should  not  be  used  where 
I  anv  tendencv  to  iranCTene.     If  there  is  extrenie  tension 
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DIPHTHEBIA 


Diphtheria  (from  ^U^ipa,  a  membrane)  is  an  acute  infectious 
disease,  the  essential  feature  of  which  is  a  peculiar  inflammation 
of  the  mucous  membnine  of  the  mouth,  pharjnix,  nose,  larynx,  or 
other  part,  with  the  formation  of  a  "  membnine  '*  upon  the  in- 
flamed surface  ;  or  the  so-called  membi'ane  may  l>e  deposited  upon 
the  abraded  skin,  or  the  surface  of  a  wound. 

JEtiology. — Diphtheria  is  undoubtedly  contagious,  being  con- 
veyed through  the  atmosphere  immediately  siurounding  the 
patient,  as  well  as  by  clothes  and  other  objects,  and  by  instru- 
ments used  in  the  siugical  treatment  of  cases.  It  can 'also, 
like  scarlatina  and  typhoid  fever,  be  distributed  with  the  milk 
supplv.  Its  power  of  infection  is,  as  a  rule,  not  so  great  as  that 
of  sciirlatina  and  small-pox,  or,  at  any  nite,  iU^  difiiision  in  the 
air  seems  to  weaken  it<,  so  tliat  those  who  catch  the  disease  are 
generally  those  who  have  been  in  close  contact  with  the  patient. 
On  the  other  haml,  Dr.  H.  Aiiy  has  brought  forwaixl  evidence  to 
show  that  it  may  be  sometimes  transmitted  over  considerable 
distiUices  of  country  by  the  wind.  In  spite  of  the  facts  which 
suggest  that  it  may  arise  in  other  ways — for  instance,  its  origin 
in  ixnniection  with  bad  drains,  and  in  newly  inhabited  houses, 
which  have  l)een  built  on  "  nuide  soils,"  and  the  ocaisional  preva- 
lemv  of  onlinary  sore  throats  just  l)efoi*e  an  epidemic  of  actual 
dipUthoria,  it  is  probable  that  infection  from  a  preceding  case  is 
the  A>uixH>  of  it  in  all  instances.  It  afi^ects  both  sexes  and  all 
Afi^>s,  but  it  is  osj)ec^ially  fi-equent  in  childi^en  up  to  leh  or  twelve 
x^viis  of  age.  lk»sides  the  conditions  alivady  noted  as  afl[ecting  its 
>i^rwd.  wo  may  ol>sei've  that  it  sometimes  complicsites  measles  and 
^'Hi'^tiua  (jHW(~«earUitinal  diphtheria),  and   that  it  is  more  fre- 

vr.l   in  rurjU  than  in  urlwn  districts,  es[)ecially  in  the  more 

^mmMM  Mid  Ooarse. — The    incubation    lasts    generally   a 

^^^N\  f\Miu  two  to  five  or  six  days.     The  disease,  though 

^o-x.  '<>^  n*'^  oftou  l>egin  in  the  acute   way  chaiticteristic  of 

^■.  *^      ^**vUtiua,and  othei*8  ;  thei*e  ai-e  genenilly  malaise,  loss 

"*****  ^  ^.^^  ^,^i  h«>Adaolio,  and  thei-e  may  Iw  nauseii,  vomiting,  or 

'  ""^      '  ^^^.  ihi>v^t   is  soon  complained  of,  and  if  the  throat 

'^"^^    ^,^  ^^  K^^h  tonsils,  or  the  palat'O  and  uvida,  are  seen 

^.^;  xw«%Uon.     Within  a  short  time  one  or  moi-e 

^^„^  mhiio  deiM>sit  form  on  the  inflamed  sui*face. 

,^^.   s*.wultaneously  on  lK)th  tonsils,  or  on  one 

,     .Vy^  fl>:*v  4N>me  on  tho   uvula  or  the  arch  of 

X  ."«•»  thosi*  jNirts  ni<>it»  than  any  other  ))art 

.w  •n^]ucntly  :ipi)Oar  tii-st.     On  the  soft 
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[uliTe  it  fall  generally  l»o  m'^ii  tliat  tlie  patch  i.s  >uir(>uii(kMl  hv 
iiii  .)rei)la  of  deep  red  mucous  inenilnaiie.  Jf  .stripped  oil",  the 
"  membrane  "  leaves  a  raw  surface,  bleeding  from  a  few  point<s  ; 
and  within  a  few  hours  another  patch  forms.  In  some  cases  the 
membrane  extends  on  to  the  fauces,  and  forward  on  to  the  haixl 
pilate,  presenting  a  continuous  dense  layer  of  yellowish-white 
cr  wash-leather  colour.  Coincidently  with  the  inflammation  of 
tbe  throat  the  lymphatic  glands  at  the  angle  of  the  jaw  enlarge, 
ind  they  can  always  be  felt  on  one  or  both  sides,  according  to 
tbe  lesions  within.  Sometimes  the  typical  membrane  is  pi*e- 
oeded  by  a  grey  mucous  secretion.  Gangrene  occurs  occasionally 
in  the  severe  cases. 

The  temperature  of  diphtheria  is  very  variable,  and  runs  no 
definite  course";  ^^  ^^^7  ris®  *o  103°,  104°,  or  105°,  but  is  often 
throughout  the  whole  illness  much  lower.     The  pulse  is  rapid  and 
feeble,  and   the   patient  soon  becomes   pallid,  while  the  bodily 
strength  is  in  many  cases  quickly  prostiitited.     The  appetite  is 
lost,  and  feeding  becomes  difficult  and  painful  fi*om  the  condition 
of  the  throat.     In  a  large  proportion  of  cases,  variously  estimated 
at  30  to  60  per  cent.,  the  unne  is  albuminous,  and  this  oocin*s,  not 
after  the  illness,  as  in  scarlatina,  but  during  the  height  of  the 
throat  symptoms.     In  the  majority  of  (»ses,  the  specific  inflam- 
mation is  limited  to  the  tonsils,  soft  palate,  and  uvula,  but  it  may 
spread  to  adjacent  mucous  membranes — those  of  the  nose  and  the 
ooDjunctiva,  the  Eustachian  tube,  and  the  larynx  and  respiratory 
passages.     If  the  noae  be  afiected  there  is  moi*e  or  less  obstruc- 
tion to  nasal  respiration,  the  mucous  membrane  is  S3¥ollen,  and 
a  muoo-purulent  or  thin  brownish  mucoid  seci*etion  riuis  from 
the   nofi^ils,  reddening   or  excoriating    the   alte   and    adjacent 
upper  lip.     It  may  be  streaked  with  blood,  or  decided  epistaxis 
may  occiur.  "^ 

Diphikeria  of  the  larynx  presents  the  symptoms  of  laryngitis, 
and  the  obstruction,  due  to  the  swollen  mucous  membrane,  is 
increajsed  by  the  presence  of  the  diphtheritic  false  membrane. 
The  first  warning  is  often  given  by  the  occun*ence  of  a  noisy, 
brassy,  or  croupy  cough,  soon  followed  by  the  noisy  or 
stridulQUS  breathing  during  inspiration  and  expiration,  which 
indicates  that  the  glottis  is  narrowed.  As  obstruction  increases, 
the  supnirclavicular,  supra-sternal,  and  intercostal  spaces  ai*e 
sucked  in'  with  each  inspiration,  and  in  infants  and  young 
children,  with  soft  yielding  bones,  the  lower  end  of  the  sternum, 
or  the  three  or  four  lower  ribs,  are  drawn  in,  showing  the  extent 
to  which  the  air  is  prevented  access  through  the  glottis  to  the 
lungs. 

Sight  degrees  of  obstruction  may  persist  some  days  without 
much  change,  but  more  often  the  oise  gets  progressively  or 
rapidly  worse.     The  face,  at  first  flushed,  with  bright  eyes,  gets 
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pullid,  «nd  filially  livid  or  cyanosed.  The  child  L*  restle^,  putting 
its  hnixl  to  itB  luoutti  or  lliroat,  «*>  if  to  remove  tbeSmpediment. 
Thfl  cough  liecuines  htisky  mther  tluiD  clanging,  and  from  time 
to  time  there  may  bo  ^iftsiuotlic;  closure  of  the  glottis,  in  which 
violent  inspiratory  efforts  we  made,  and  the  cyanoeis  becomai 
exti'eiiie.  In  other  cases  the  child  becomes  gjiidually  drow^ 
and  cyiuiotic,  the  skin  becomes  cool,  droits  of  persgiratioQ  Btanij 
upon  tie  forebend,  and  dentil  eiisites  without  any  sEi-u^!ing  on 
the  p&rt  of  the  child. 

As  a  rule,  in  these  cases  tbe  diphtheritic  process  is  not  confined 
to  the  laryus  ;  it  spread!!  to  tbe  trachea  and  tbe  bronchi,  fcM^ning 
a  cnnt.inuau.s  membrane  in  tbe  fortiier,  whidi,  in  the  middle-sized 
and  smaller  bronchi,  is  grudually  changed  into  a  Kiiuply  puraleot 
Etcretion.  These  morbid  products  naturally  inri^ase  the  cUfficidty 
of  hrenthing,  though  it  is  not  always  easy  t«  recognise  tli«r 
presence  by  physical  signu.  Oenerally  a  loud  and  striduloiiB  nous 
is  heard  Jti  the  chest,  oiiised  by  the  obstruction  at  the  glottis.  It 
may  be  mixed  here  and  there  with  mucous  riles,  and  there  bi^ 
he  patches  of  tubular  breathing,  due  to  the  broDchopneuinoni>, . 
which  is  so  frequent  u  sequel  of  the  spreud  of  diphtheria  into 
tlie  lungs. 

Diphtheria  sometimes  Iwgins  in  the  larynx,  causing  a.  metulwa- 
UOU8  laryngitis.  Such  cases  were  called^ertjiyi  before  the  teno 
diphtheria  was  in  use,  and  for  a  long  time  tliere  were  ninny  who 
held  out  agaiost  tbe  belief,  now  sufficiently  confirmeil,  that  in 
nearly  all  coses  they  are  of  diphtherial  ot'igin  {see  Ijoryngitis). 

Diphtheria  sometimes  spreads  beyond  tbe  respiratory  mucous 
membranes,  when  these  are  already  affected ;  or  from  other 
sources  of  contagion  membranes  may  form  on  tbe  cotnuuctjvn,  on 
the  mucous  membrane  of  the  female  genitals,  or  on  open  wounds, 
such  as  the  tracheotomy  wound  so  ofton  required.  ^~ 

In  tbe  simply  pbtu^ngeal  cases,  death  takes  place  by  astfaoni* 
and  cardiac  failure,  sometimes  with  extiuordinaiy  suddenneet. 
(Jcc'isionully,  dilatation  of  the  heart  can  be  recc^ised  by  phynoed 
signs,  nod  the  pulse  becomes  quick,  feeble,  and  itregitlar.  It 
may  thus  happen  on  the  second,  third,  or  fourth  day,  or  latM'. 
tjloughing  of  the  tonsil  or  pneumonia  may  precede  death. 

In  the  liuyngeal  cases,  death  takes  place  fiTuu  increHUia 
asphyxia,  or  from  an  attack  of  spasm  of  the  glottis;  hut  if 
laryngeal  obstruction  has  l>een  obviated  bjTifltubation  or  tt»chfr 
otomy,  blocking  of  the  smaller  tubes,  or  broncho-pneumonia,  nwy 
bring  about  a  fatal  result,  or  the  pttient  may  die  from  asthenia, 
as  in  tihe  purely  phniyngeul  cases.  " 

Oomplications  and  Seiinols.~-CompUuitions  lu-e  chiefly  Uuih 
extension  of  the  disease  to  difTerent  pai-te,  wlueh  have  faeeo 
described.  PleiuuBV  msy  iicconipany  the  pnetimnnia.  Albuminiiris 
is  nirely  more  than  ii  syniploin,  but  <xmisionally  ii  definite  nepliritit 
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miv  jK'iMst   or  <H.'Oiir  as   a    sequela.      Tlic   lyin[)hatic    inlands  niav 
jiiippiuiite  or  sl<>u«jli. 

The  m«>it  innM^it^int  scquelu  of  (Uplithoria  is  an  allectioii  of  tlio 
nervous  s}\stem,  known  "as   dipiktheritic  parcUyais.     This   shows 
iteelf  first  in  the  »oft  palate.     Some  days,  or  a  week,  or  sevei*al 
voeks,  after  apparent  recovery,  the  child  is  noticed  to  speak  with 
«  nasal,  twanging  voice,  and  when  it  swallows  liquids  a  small 
quantity  is  apt  to  be  regurgitated  thi*ough  the  nose.     These  defects 
•re  due  to  paralysis  of  the  soft  palate,  which  fails  to  shut  off  the 
noath  from  the  nose,  as  it  should  during  speaking  and  swallow- 
ing.   Shortly  after  this  the  child  is  noticed  to  be  weak  in  the 
M8,  and  unable  to  walk  any  distance,  or  the  knees  give  way  on 
Minding  for  a  short  time.     The  knee-jerk  is  lost  quite  early.     In 
older  children  and  in  adults  failure  of  accommodation  of  the  eye 
for  near  objects  is  often  noticed,  due  to  paralysis  of  the  ciliaiy 
Buscle ;  and  the  extrinsic  muscle  of  the  eye  may  be  also  affected, 
prodacing  strabismus  or  squint.     In  many  cases  the  pai-alysis  does 
not  proceed  beyond  this  stage,  but  in  the  course  of  a  few  weeks 
iwcnrers  completely.     In  others,  the  muscular  system  throughout 
the  body  may  be  affected.     The  patient  lies  motionless  in  bed, 
KKpiration  is  rendered  difficult  from  paralysis  of  the  intei-costiil 
moscles  or  diaphragm,  and  food  given  by  the  mouth  is  rejected, 
from  inability  to  swallow  it.     The  laryngeal   muscles  are  also 
nmetimes  affected — one,  or  many,  or  all  of  them.     Thus  there 
nay  be  paralysis  of  one  cord,  or  paralysis  of  the  abductors,  or 
paralysis  of  all  the  muscles,  with  cadaveric  position  of  the  cords. 
The  voice  in  the  last  case  will  be  lost  completely,  and  variously 
modified  in  other  cases  {see  Paralysis  of  the  Larynx). 

Sensorv  symptoms  may  occur;  but  in  children  they  are  fre- 
quently not  detected.  They  cx)nsist  in  a  feeling  of  numbness,  or 
formication,  or  distinct  anieethesia,  especially  in  the  extremitiei>. 
Sometimes  the  muscles  or  the  nerve  trimks  are  tender  on  pres- 
sure. In  severe  cases  electrical  reactions  are  diminished,  and  some 
muscular  atrophy  ensues.  Recovery  generally  takes  place  within 
three  or  four  months,  and  the  paralysis  rarely,  if  ever,  becomes 
chronic ;  but  death  results  sometimes  from  paralysis  of  the  dia- 
phragm, and  from  gradually  increasing  accumulation  of  secretion 
in  the  bronchial  tubes. 

Pathology. — The  inflammatory  cliange  which  is  charact'eristic 
of  diphtheria  is  the  formation  of  a  me^ibrane,  which  is  separable 
with  more  or  less  ease  from  the  affec^^  surface.  At  the  siime 
time,  aa  already  stated,  this  may  be  preceded  by  a  merely  CiittuTlial 
stage,  with  the  secretion  of  mucus ;  and  it  may  go  on  to  gangrene. 
The  membrane  is  formed  in  two  ways.  In  one  form,  a  iiuid  exu- 
dation takes  place  upon  the  suiface  of  the  mucous  membrane, 
there  coagulating  to  form  a  membrane.  In  the  other  variety,  the 
^ithelial  oeQs  and  the  sub-epithelial  structures  are  infiltrated  with 
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riuid  t'l-uiu  the  ve.'v-eU.  and  then  coii^iikte  and  neci-ose,  iso  at*  to 
fr)nii  a  gre\-i>h  or  whiti>  meuibntne.  The  seat  of  the  inflammation 
in  diphtheria  Iuls  !<m\e  intiuence  upon  the  foim  which  it  take*. 
Thus,  in  the  tlutxit  the  epithelial  and  sub-epithelial  tissues  are 
moi-e  often  a  fleeted  :  whei-eas  in  the  mucous  meinbi-ane  of  the 
ti-achea  and  bi-onchi  of  the  :<ime  ca>e  the  exudation  is  mostly  upon 

the  sui-face. 

In  the  >miiller  bninchi  the  exudfition  becomes  simply  piu-ulent; 
the  lungs  often  pi-e^ent  lobular  pneimionia,  with  occasional  1  hfemor- 
rhages.  The  heait  nuiy  he  ima fleet e<l,  or  in  cases  where  its  failiut 
luis  been  a  c:iuse  of  death,  its  suljstance  may  l>e  pjile,  soft,  and 
friable,  with  extnivasatinn  of  blooil  and  fatty  (lojjenenition  of  tlw 
uiuscuLir  tibi-es.  The  ki«lneys  pi-esent  changes  similar  to  thoM 
fciUowing  searlatin;) — that  is,  they  ai-e  in  a  stiige  of  moderate  acut^ 
nephritis,  the  tuljes  Whig  distended  with  swollen,  o^iaque,  anci 
gi-anular  i-enal  cells. 

The  specific  micni-4"»i-gimism  i»f  diphtheria  is  the  bacillus  de- 
scriljed  bv  Klebs  and  L«.ieflier,  of  about  the  same  size  as  t-h^ 
tubercle  bacillius.  Two  forms  occiu-,  a  long  Ixicillus,  slightly  ciurec 
and  genei-ally  cluhlieil  at  one  or  other  end,  and  a  short  bacilliu 
jilso  not  imifonn  in  thickness  ;  but  it  is  not  clejir  that  they  an 
specitically  distinct.  They  are  found  for  the  most  part  in  the  diph 
theritic  memVtnine,  in  its  deei)er  layei-s :  but  may  be  present  ii 
small  numbei-s,  in  the  hTuphiitic  glands,  and  in  the  liver,  spleen,  oi 
kidneys.  Their  intiuence  in  causing  disease  is  no  doubt  exert« 
through  toxins,  as  in  other  instances.  It  is  by  the  operation  o 
these  toxins  that  the  |xiralytic  phenomena  of  diphtheria  ar 
expLiined  :  the  clinical  c^>ndiiions  of  wliich  ai-e  closely  similar  t 
those  of  alcoholic  periphenil  neurit i>  (see  p.  180).  Thus  the  peri 
pheiYil  nei'\*e  trunks  have  l»een  foiuid  extensively  degenerated  b; 
Mendefand  othei-s  ;  and  Sidney  Martin  has  shown  the  patholo 
gical  connection  by  injecting  the  chemical  products  of  diphtheriti 
lesions  into  the  veins  of  animals,  and  thus  pixxlucing  the  sam 
degeneration  of  the  nerve  trunks. 

The  toxins  of  diphtheria  also  cause  fatty  degeneration  of  th 
heart,  nephritis,  and  other  lesions  in  the  glands  and  spjeer 
Sti*eptpcocei  and  staphylococci  (pyococci)  ai'e  often  pi-esent  in  th 
supei'ficial  layers  of  the  diphtlieritic  membrane,  and  may  some 
times  lead  to  secondary  suppiu-ative  lesions. 

Diagnoaifl. — In  early  stages  (^f  a   disesise  susi)ecteil  of   bein] 

diphtheria,  the  diagnosis  can  only  be  {K>sitively  established  b; 

the  bacteriological  cultivation  of  the  Klclis-Loefller  bacillus  froi 

the  secretions  of  the  affected  pai-t.     If  this  is  not  ix)ssible,  atten 

tkn  should  be  paid  to  the  following  jioints.     The  presence  of  \ 

Vn^it  white  patch,  with  an  inflameil  ai\H>la  upon  the  uvida  or  sof 

^a^te,  is  g^ueTHlly  distinctive  of  diphtheria,  Init  Kmie  difficult; 
kv  QQCttt  when  the  tonsil  alone  u»  attectod.     In  follicular  tofuU 


iiiiW  wiiite  [xiU'li  woiil.l  lii>  goiifnilly  ivf,Mi'i]..,|  us  inui.f  „f 
ili^Hiiig  iliiththeiii.     In  tlif  eiirlicst  st-ifr.>s  of  tlii-Mt  in- 

le  i-isii  of  tiie  orn^  .liscasc  or  rliu  iliomlii'iKi.'  of  tlic  oIIut  i.- 
As  to  tlie  <lkgnosi8  between  diplithenn  oiid  ei-oiip  it  must 
embered  that  an  upparently  spontoiieouB,  or  catarrlml, 
/  latyngitis  occurring  in  a  cLild  in  most  often  diphthei-Jtic. 
e  are  patches  in  the  throat,  if  there  is  uJbuminiiria,  if  the 
tis  has  been  caught  by  contagion  or  tnmsmitti  disease  to 
■,  and  i(  it  is  followed  {but  this  rarely  happens)  by  psia- 
mptoms,  it  is  diphtheritic. 

theritic  paralysis  is  distinguished  by  the  nasal  voice,  the 
ai  liquids  through  the  nose,  the  loss  of  visual  accomnioda- 
r  near  objects,  the  weakness  of  the  lower  eiti'emities,  and 
ence  of  knee-jerk.  In  more  advanced  casce  the  friends 
islake  dysphagia  for  vomiting,  and  may   misinfoi-m   the 

umU. — Diphtheria  is  a  serious  and  often  fatal  disease,  but 
ely  pharyngeal  cases  are  more  often  mild  tlian  is  generally 
Elxtensive  formation  of  membrane,  spread  of  the  disease! 
nose,  rapid  failure  of  strength,  and  feeble  pulse  are  of , 
liable  prognosis,  and  the  implication  of  the  respiiutory 
3  constitutes  a  special  danger,  which  is  only  partially, 
i  when  tracheotomy  has  been  perfoi-med.  Death  may  occur 
antitoxin)  within  four  days  of  tracheotomy  from  pneu- 
^ralysis  is  recovered  from  in  the  great  majority  of  cases ; 
y  be  fatal  through  failure  of  the  intercostal  muscles  or 
fgccL,  or  by  inanition  from  constant  rejection  of  food. 
tBLnit. — The  principle  involved  in  the  production  of  Jm- 
ifrom  certain  infectious  diseases  {ate  Immunity)  lias  ulso 

^nliAil    in    tha   f:nwit.mph+.   rX    ft   limitAdl    niimVH^i-     nf   u'KiMi 
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-  :*  "v-ii—  -■    11    :..j  u"-    L'.iT'iLii  "lie  leiir  ~t     :;i~-.  iC'i  mnst 
--iL^'r-.   ^  -_-    ii-r-n-iT—    r  -;ie-  iii--i«?.  mil  aj-r    :^  The 


fc 


;:•  - 


T/.'r    In^-C"  -lit. '1-1 :    :*r    '■  n-T-.M«?  -;    :•*•:.    ic.;  jnr:«.«i  - 1  ■  IT  ^  sr  '  '•■  ^  Tt.^ti  (A 

-  •..:  ^1  ■-:-.    :-.  - 1-".   :  :a_:~~»-*  fr^.;^:itn*-*-"       TSf  :-r~-rr  -s  coc  often 

..^:.    in  -     -•-._:'-  -r^^iii-    ir>?ii~j:ii      r.-cics.  ^z*:iL   ±s  ferric 

...•.■■.:":    :.".■;    .  ._:*..:--.     r  'j»-     ••:    ,-.ai  :Liii"j:c.     c   ..'inchir-Eia   and 

'....■.■.•  • :     ■:-'■•  !".;i~-.     •  L^r-.-  :-.e>  -j.-:    -ni*^!:  znzr    :z  rh>t  incemal 

■..r-:.i  rt'.i.'"..     :.'..r--.    V  -.1    i     L.ii":.-^   .I-tLT""     til.:    fr^ciw-     C'lls^.  i    feW 

-  _  ^ 

..•■.t>     r    -..-..-..•-     r     ::^.-L_>     r    Li'.  :«.r    ^n-v.-rrfLw   should  be 

[-1.*::.  .'-.v.—  :.—  : r*-  tic.ir:*:  Z'-iT^..'/  •>  'ii^^iTives.  ttsxtlv  as  antl- 
er-;.-.'.  -  ■•■  ■•.i.-'i.-.-::.  ■.  iH:*-  ri-T  !.r^  icciiei  rirher  :o  :he  menibraue 
.''ir.:  ..  -.  -.-.^  :-iT-  -  .::.:.  vr  if-r.  i.Lt  i-'rLibr-iiie  ba^  wen  rumored 
'.  r  .■.  '^.irc-  A^:.".i'  "h.^-s*^.  i-liritf?  ■::  -iilTrr  nLd  hy.irwhlorio  acid, 
''^. '".•-..■  :r..  ;.  :r.  :  *.::■':  :r»r  ■:!:'  L-^iir-r^  n-iv  -^  iii'r'titioned ;  and 
:>•  r.- . :. .  :^ :  f ::  i : . .  r ;.  :  : .  .c -. . . : .-  -.  .  :  * :  ■  l.*  L  •  vif-  '>r^r.  T;-^?d  a>  s<>] vents 
•o  'hij-  ;.'.•-.;.  m:i'.-  i"-^.:.  B\."  i-  i*  ir^'iH^ii-uble  to  remove  the 
uif-iiir,t.iit*-  f»ifi^iy.  I  •«.  :«pply  {•i-writiil  i^tu<tics.  The  more 
fifitiUiffji  ijif/lifsi'i'jrj-  fir  •li.'«irif-i?L.ii:ir^  :ind  :i>ainj2rent.'«.  which,  if 
th*'y  h#iv<-  no  nj/*rf:itlc  iiifJiif-nrM  on  th^  iir*ii.»u.  may  at  least  give 
t>jfi*t  t/f  thf,  vhn^h  of  th^  pirt.  m'jd»=rrate  the  infliimmation,  and 
|/r#'V«'fit,  [iiit,r»:faKiorj.  f>*tiori.s  of  [i*?rm;injr*inate  i>f  potash  (2  gr. 
t//  }/j),  cKioriri';  w^t^-r,  tJif;  liquor  sfA:*^  <.-hlorin.it:e  of  the  U.S. 
PiianniUMjKiiia,  tJio  tincture  of  foiric  rhlorido  (3*v<  to  5]),  carbolic 


inlv  neoesisiiiy  f.n-  the  reMi..v:il  i,f  tlic  uflViisivt-  aii.l  Iitl- 
*cietioiLS.  The  uostrils  shonl.l  Ih-  svrinf;.-(l  witli  ililiif- 
Wilt  sulutioiw,  Midi   its   ix.tas.-ium    |»'iliiali^'.Uiut.-  :iiul    i-ai'- 

(1 ;  or  these  may  be  aiiministered  by  the  nasal  douche, 
1  the  Imjnx  is  attacked  the  patient  should  be  subjected 
tmoephere  saturated  with  moisture.  In  a  Bmal)  room  it 
luffident  to  use  a  bronchitis  kettle,  the  steam  from  which 
the  room.  In  a  hospital  the  child  is  commonly  placed  in 
m-tent."  Much  relief  is  also  sometimee  given  by  a,  hot 
[f  improremeDt  is  not  apparent  in  a  few  hours  intuliption 
Mtomy  ahould  be  performed,  and  this  must  be  done  at  once 
I  ia  suoMng-in  of  the  chest,  if  the  patient  is  drowsy, 
ling  cyanosed,  or  if  the  forehead  is  cold  and  clammy.  The 
ity  of  soocesB  is  greater  the  earlier  a  tube  is  introduced 
larynx  or  trachea  ;  and  if  a  case  is  seen  from  the  first 
■e  indications  of  carbomsation  should  be  anticipated,  and 
ation  should  be  done  while  the  child  is  strong  and  of  good 
Nevertheless,  success  sometimes  follows  under  most  ad- 
rciunstAnces ;  and  especially  it  may  be  noted  that  the 
e  of  pneumonia  should  not  deter  one  even  from  opening 
bea.  The  question  which  of  the  two  operations  is  prefer- 
till  mtb  jvdiee.  Intubation  has  been  successful  in  nume- 
Ks— it  has  the  advantage  of  being  bloodless,  and,  if 
actory  or  ineffectual,  it  does  not  prevent  the  subsequent 
uu»  of  tracheotomy.  Nearly  always  some  improvement 
ui  operation ;  the  child  breathes  freely  and  deeply  and 
ranquilly ;  but  it  is  impossible  to  say  the  patient  is  safe 
or  or  five  days  have  elapsed.  Often  within  thirty-six  or 
[ht  hours  the  exudation  has  spread  to  the  smaller  bronchi, 

I    has    iniiHWBHl     nnd    ilnntli    nra-iirH  ■    or   in    n.   Romewhat 
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bicarbonate  (^M  gnins  to  I  oozice).  Probably  the  moisture  bas 
been  e£cs2ftciou!!>  as  tbe  solvent.  The  tracheotomv  tube  mav  often 
be  removed  aft*-r  four  or  five  days. 

Dipbiberitie  parahrids  generally  ptL^ses  off  in  from  two  to  four 
njontii>.  Re>t.  tonics,  and  electricity  are  desirable.  In  the  more 
severe  etse*,  where  swallowing  becomes  difficult,  feeding  by  the 
nasal  tube,  or  by  nutrient  enemata  or  suppositories,  may  be  neces- 
sary. Diaphragmatic  paralysis  should  be  treated  by  galvanism, 
one  fiule  lieing  applie<l  over  the  phrenic  in  the  neck,  the  other  to 
the  epiigastrium.  Oxygen  gas  may  be  inhaled  at  intervals,  and 
ammonium  carbonate  should  be  given  in  frequent  doses — e.g.,  for 
a  cliild  1  to  o  grains  every  two  hours,  to  relieve  the  acciunulation 
of  mucus  in  the  chest. 


CHOLBBA. 

{A sialic  Chciera,) 

Cholei-a  is  an  acute  disease,  of  which  the  principal  features  are 
the  piofuse  dischai-ge  of  watery  evacuations  from  the  bowels, 
vomiting,  collapse,  cramps  in  the  calves  and  feet,  and  suppression 
of  luine.  Two  foi-ms  have  been  described :  Cholera  nostras  vd 
£ui\>pft^.  and  Cholera  Asiatica  vel  Indica.  The  former  appears 
to  be.  in  the  niiijoiitA*  of  cases,  an  intense  gastro-intestinal  catarrh, 
oecmiiug  spoi-adieally.  brought  on  by  particular  kinds  of  food,  or 
food  in  jKirticuLir  conditions  of  decomposition,  kc.  {see  Enteritis); 
whei'eas  the  latter,  now  commonly  spoken  of  as  true  cholera,  is 
imdoubteilly  a  specific  disease,  communicable  from  man  to  man, 
and  occurring  in  epidemics,  which  have  hitherto  been  always 
ti-:tcviible  to  the  home  of  cholera  in  India.  The  extraordinary 
fatality  of  cliolen)  epidemics  has  made  of  each  occurrence  in 
difi'ei-ent  cx^uutries  an  liistoric.il  event ;  and  the  spread  of  the  dis- 
ease can  Ih*  ti-aced  from  count  it  to  country  during  the  best  part 
i>f  the  pi^sent  eeutuiy.  Theie  were  severe  epidemics  of  this 
disease  in  tlie  end  of  the  eighteenth  century  in  Pondicheny, 
Fivnch  India,  and  Madras ;  but  the  history*  of  cholera  generally 
dates  fi\>iii  the  fatal  epidemic  in  1?^17  at  Jessora,  where  10,000 
deaths  took  place  in  two  months'  time.  The  disease  continued  to 
W  rife  durijig  the  next  two  or  thi-ee  yeai-s.  It  spread  to  the  coast 
of  the  Persian  Gulf  in  1821;  in  1823  to  Burmah,  China,  and 
Oivnburg  in  EuioiK* ;  in  1830  it  was  felt  in  Pereia  and  in  the 
large  towns  of  Russia  ;  in  1831  in  Arabia,  Egypt,  Constantinople, 
Poliind.  Silesia,  and  Prussia.  In  1832  North-wast  Germany  and 
the  Hritish  Isles  weiv  attacked.  Fixmi  England  it  crossed  to 
l^Vuuv,  and  fix)m  the  Atlantic  seal»ojnil  to  the  New  World,  where 
it  a)iptninHl  in  New  York,  Canada,  and  New  Orleans.     In  18S8  it 
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imlietl  MexKM),  niu]  tlieiKV  .^eeins  to  have  }»t^oii  hiou^^'lit  }>.ick 
to  Portugal,  Spain,  ii  11(1  Italy.  From  lUily  it  crohSfnl  to  North 
Africa  in  ls3b.  Tlie  following  two  years  it  wa.s  again  in  Italy, 
ud  spread  northwards  into  Germany.  In  1845  it  was  severe  in 
India;  it  attacked  Russia  in  184G,  Constantinople  in  1847,  Prussia 
m  1848,  and  London  in  1849.  England  since  then  has  suffered 
two  epidemics:  a  very  severe  one  in  1864,  a  milder  and  more 
mtricted  one  in  1866. 

Etiology. — Cholera  closely  resembles  enteiic  fever  in  the  way 
in  which  it  is  conveyed — that  is,  tiiere  is  rai*ely,  if  ever,  direct 
contagion  from  man  to  man,  as  in  scarlatina  and  small-pox ;  but 
tile  maieries  morbi  is  present  in  the  dejections,  and  it  is  by  means 
of  these  contaminating  water  used  for  drinking,  cooking,  or  wash- 
ing, that  its  entrance   into  other  individuals  is  effected.      It 
is  sufficient  here  to  refer  to  the  historical  Broad  Street  Pump, 
■  which  in  1854  was  the  cause  of  a  severe  epidemic.     The  epidemic 
was  stayed  when  the  piunp  was  padlocked ;  and  it  was  subse- 
quently shown  that  the  discharges  from  a  patient,  who  had  con- 
tracted cholei-a  elsewhere,  liad  found  an  entrance  into  the  soil 
from  which  the  pump- water  was  drawn.     In  1866  the  epidemic 
in  London  mainly  affected  the   eastern   portion,  supplied  with 
water  by  the  East  London  Waterworks.     A  reservoir  belonging 
to  the  water  company  was  found  to  have  been  contaminated  with 
wwage  materials,  filtering  through  the  soil  fi-om  a  leaking  sewer 
pipe ;  and  this  sewage  was  infected  with  cholera  by  the  dejecta 
of  a  patient  previous  to  the  general  outbreak.     The  spread  of  the 
disease  in  India  is  often  determined  more  or  less  by  the  direction 
of  the  rivers. 

Although  in  India  the  Sepoys  living  on  the  lower  levels  ai^ 

kaB  susceptible  to  it  than  the  hill  ti-ibes,  in  epidemics  affecting 

Snropeans  and  others  it  makes  but  little  distinction  of  sex,  age, 

orixmdition.     It  is  rare,  but  occasionally  occurs,  at  high  altitudes. 

Smnmer  and  autumn  are  the  most  favourable  seasons  ;  and  it  is 

promoted  by  alternating  diy  and  wet  weather,  and  checked  by 

protiBcted  drought  or  excessive  rains.     Its  spread  is  stopped  V>y 

cold,  but  it  will  survive  the  winter  and  break  out  again  in  the 

spring  or  summer.     Individual  predisposition  is  shown  especially 

in  poverty,  malnutrition,  and  chronic  alcoholism ;   and  the  bad 

influenoe  of  excesses  of  diet  has  been  noticed  in  the  frequency 

with  which  people  have  been  attacked  on  Monday  or  Tuesday, 

obviously  as  a  result  of  the  Sunday's  feast. 

As  a  rule,  one  attack  of  cholera  is  protective  against  a  second. 
Cknme  and  Symptoms. — The  incubation  is  mostly  from  two 
to  three  days,  but  may  be  a  week  or  two ;  exceptionally  it  is  less 
than  two  days.  There  is  frequently  a  prod/roiiud  or  premonitory 
stage  of  diarrhceai  or  in  the  absence  of  dianboea  the  patient  is 
depressed  and  uncomfortable,  and  complains  of  headache,  vertigo, 
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noises  in  the  head,  or  oppression  at  the  epigastiiiun ;  and  tbiE 
sta^  lasts  from  one  to  two  or  three  days,  llien  the  patient  in 
seized  with  violent  diarrhiEo,  and  the  dischai^ee  soon  lose  all 
biliary  colouring  matter,  and  look  like  whey,  or  water  in  which 
rice  )ias  been  boiled  (rtce-UHiter«tooie).  These  are  neutral  or  slightly 
alkaline,  of  Mp.  gr.  1006  U>  101-3,  containing  Koditim  chloride, 
ulbumen,  itnd  mucin.  If  alJowed  to  stand  they  deposit  a  finely 
gjunuliirwhitiah-greyaediment,  consisting  of  epitlieliimi,leucoc>-tes, 
shredH  of  tiKSiie,  crystals  of  ammonio-inagnesian  phosphate,  bacteria, 
comnui-biicilli,  threads  of  alg«,  and  blood -corpnscles.  Some- 
times the  stools  have  a  pinHsh  tiuge  from  admisture  of  blood. 
The  purging  is  accompanied  by  borboiygmi  and  gurgling,  but  hy 
little  pain  or  giiping.  After  one  or  more  hours  of  purging, 
vomiting  sets  iu  ;  at  firat  food  is  ejected,  then  a  whey-like  fiuid, 
like  the  iotestiiuil  discharges.  The  vomiting  is  easy,  often  « 
mere  regurgitation.  The  patient  suffers  from  anorexia  and  thirst, 
the  tongue  is  whit«  and  may  become  dry,  and  the  epigastriiun  is 
sensitive  to  pressure.  About  the  same  time,  in  most  cases,  th^v 
are  severe  and  esti-emely  paindd  cramps  in  the  calves  of  the  legs, 
in  the  feet,  and  less  often  in  the  hands  and  tmidc.  Soon  the 
patient  sinks  into  eollapte — the  aiffide  stage.  The  surface  oi  (Jie 
body  becomes  cold  and  livid,  the  hands,  feet,  face,  and  noee  aro 
pinched  and  blue,  the  eyes  ai'e  sunken,  and  the  breath  is  cold; 
the  axillary  temperature  falls  4'  or  6°  below  the  noi-mul,  while 
in  the  mouth  it  may  he  even  lower  (79°  to  HS' ,  Goodeve).  On 
the  other  hand,  in  the  rectum  and  vagina  it  has  been  foiwd  to  be 
102^  or  104"  during  cholera  collapse.  In  severe  and  fatal  cases 
the  eyes  become  dry  and  tiie  cornea  cloudy-  The  pulse  is  small, 
thready,  almost  imperceptible,  numbering  fix>m  90  to  100. 
Respirations  ai-e  short,  and  quick,  from  SO  to  40  in  the  minute. 
There  is  great  muscular  prostration,  but  the  patient  is  reetleas, 
throwing  his  limbs  about ;  the  voice  is  hoarse,  or  sinlis  to  a  whis- 
]icr  (nxc  cholerica),  or  only  the  lips  ai'e  moved  in  the  attempt  to 
speak.  Pulling  often  ceases  during  collapse,  but  vomiting  con- 
liniiee.  The  urine  becomes  scanty,  and  is  often  entirely  sup- 
)>reeaed — a  condition  which  may  begin  quite  early,  and  la«t 
thirty-six  or  foity-eight  hours :  it  is  probably  only  a  result  of 
the  failing  circulation.  The  patient  generally  retains  complete 
ciuisciousness,  though  lying  apathetic  and  indifferent,  except  when 
anniMxl  by  the  piun  of  cramp.  This  stage  begins  six  or  seven 
hoiiiv  lifter  the  first  symptoms,  and  lasts  twelve  or  twenty-four 
huurv,  when  the  patient  may  die  without  i-allyiug.  Sometimes, 
iitdewl,  the  state  of  collapse  may  set  in  at  once,  and  the  patient 
inav  sink  before  any  purging  has  taken  place. 

(ii  I'Hscs  that  siu-vive  the  collapse  there  is  a  gradual  rise  of 
lemperntiuT.  tin-  skin  begins  to  regain  its  natural  coloiu-,  and 
liaiw  it*  »hrunkfn  iippenrBnce,  the  cramp  and  rest! cfsii ess  cease. 
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neea.     Another  aeriomt  condition  is  the  so-called  ehoUra' 

wliich  oocurs  about  the  end  of  the  first  week.  There  is 
iMtratioD,  with  headache,  flushed  face,  coated  tongue,  lom 
late,  nausea,  or  vomiting;  the  bowel«  may  be  looee  or 
.     Vertigo  is  frequently  complained  of,  and  the  patient 

drowsy  or  GOmatfl«e.  The  temperature  rieea  to  100°  or 
e  pulse  is  weak  and  small,  and  there  is  mild  delirium  at 
The  urine  is  albuminoua.  Goodeve  described  rigidity  of 
cles,  resisting  attempts  to  open  the  mouth  or  straighten 

Lebert  says  convulsions  are  rare  in  children,  but  trismus 
,nus  are  met  with  in  adults.     The  condition  lasttt  from 
line  days,  ending  in  recovery,  or  in  death  by  coma.     It 
nonly  becoi  attributed  to  unemia. 
icatioiu. — The  following  have  been  observed  during  the 

stage,  or  during  convalescence :  bronchitis,  pneiuuonia, 
sy;  diphtheritic  inflammation  of  the  pharynx  and  larynx, 
and  female  genitals  ;  parotitis ;  gangrene  of  the  scrotum 
is,  or  of  the  nose ;  opacity  and  ulceration  of  the  cornea 
KMure  during  the  stage  of  collapse  ;  and  bedsores. 
aM. — Apart  from  diflereoces  in  the  severity  of  the  pi-o- 

disease,  the  only  varieties  that  can  be  described  are  two 
arms  of  disease  which  occur  during  cholera  epidemics, 
no  doubt  due  to  the  same  cause.  One  is  called  choleraic 
t,  the  other  cholerine.  The  former  begins  suddenly,  after 
I  to  cold  or  some  error  in  diet,  with  profuse  but  painless 
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cooling    of    t]ie    extremities,    8ctuity    urine,   and    albumin ur 
Recovery  is  t-low. 

It  is  suii  thut  either  of  these  varieties  miiy  pass  into  the  true 
cliolem. 

Pathology. ^Decomposition  proceeds  slowly  in  thoae  dead  d 
clioleni,  nnd  ru/or  mortis  persists  a  long  time.  Tlie  right  side  of 
the  heurt  is  often  diatended  with  blood,  the  lunge  are  engorged, 
Hud  the  mucous  membmue  of  the  tmcheft  und  lurge  bronchi  ie 
congested.  Thei-e  is  often  purulent  mucus  in  the  minute  bronchi, 
and  in  cases  dying  in  late  stjiges  there  may  be  hiemorrhagic 
infnretfi.  The  intestine  contains  in  earlier  stages  rice-water 
fluid,  in  later  stsges  liquid  of  a  more  greenish  coioui'.  Peyer's 
patches  and  the  isolated  follicles  are  swollen  and  prominent, 
and  yield  od  pimcture  a  whitish-grey  fluid,  with  fine  granu]«s 
and  cell-nuclei.  Later  they  become  shrivelled  or  abraded.  The 
sphen  is  small.  The  kidneyt  ai-e  lai^e,  and  show  proUferaticu 
tif  the  epithelium  and  cloudy  swelling.  Later  on,  casts  form 
iu  the  tubet:,  the  oi'ganf  become  piiler,  and  fattv  degeaemtjon 
tiikes  phice, 

Micro-organismB. — Lebert  long  ngo  formed  the  opinion  tlut 
there  must  be  a  cholel:^a  germ;  but  it  whs  only  in  1^4  thut 
Koch  asserted  that  he  had  disco\-ered  a  bacillus,  which 
believed  to  be  the  i-eal  cause  of  cholera.  This  organism,  familiar 
ns  the  cvmma-haciUKs  or  inbrio  of  cholera,  is  found  in  the  rice- 
water  evacuations,  in  the  contents  of  the  intestine  after  death, 
and  in  the  mucous  membimie  of  the  intestine,  just  beneath  the 
epithelium,  but  it  has  not  been  found  in  the  blood.  It  is  a  little 
shorter  than  the  tubercle-bacillus,  slightly  curved,  somewhat 
thicker  in  the  middle  than  at  the  ends,  and  flagellated  at  one  at 
lioth  ends.  It  can  be  cultivated  in  the  usual  media,  but  it  h 
not  even  yet  been  satisfactoi'ily  proved  that  it  is  the  specifio 
cause  of  cholera.  Simitar  vibrios  occur  in  other  conditions  than 
cholera— e.<;.,  in  guinea-pigs'  intestines,  in  human  saliva,  and  in 
the  disclmrges  fi-om  dimrhtEn  and  dysentery ;  and,  on  the  other 
hand,  considerable  difference«  are  found  in  the  vibrios  obtained 
from  different  cases  of  cholera.  The  specificity  of  the  cliolera 
vibiio  is,  however,  supported  by  two  facts :  one,  that  the  serum  of 
persons  i«covered  from  cholera  is  protective  against  inoculations 
of  animals  with  cholera  vibrios ;  the  other,  the  successful  immuni- 
sation of  the  human  subject  by  cholera  antitoxins. 

DiagnoBiB. — Cholera,  in  its  milder  forms,  may  be  exactly  simu- 
lated by  tlie  sevei-er  kinds  of  diarrhoja  from  gustra- intestinal 
irritation  and  ptomaine  poisoning,  in  which  there  may  be  pro- 
nounced collapse,  prostration,  scanty  urine,  and  toss  of  colour  ii 
the  motions.  These  cases  are  genendly  single  or  in  fomily 
giwups.  Ai-senical  poisoning,  producing  similar  Eym]itomA,  I 
lieen  also  mistaken  for  cholera. 
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liut  tlifj-  iii-e  of  iin  giKifl  ill  tlie  iiiuiicjiitii'eil  ntji^'es  of  tlii' 
it^lf ;  and  excewiive  medication  in  any  form  may  do  harm, 
'hatever  is  introduced  into  the  stomach  will  either  be 
1  again,  or  will  lie  unabsorbed,  from  the  inactive  condition 
ciivulation.  Even  Ktimulants,  such  as  brandy-and-water, 
ia,  or  ether,  muHt  be  given  in  nnall  quantities  and  with 
Some  relief  may  be  obtained  from  sucking  ice,  or  taking 
uantities  of  ice-cotd  water  or  of  effervescing  dranghtK. 
crampe  may  be  tj-eated  by  small  doses  of  morphia  sub- 
usly,  or  by  gentle  friction  with  chlorofoim  or  stimulating 
ts.  Cold  compresses  will  I'clieve  the  pnecordial  distress. 
adition  of  collapse  must  be  met  by  supplying  heut  by 
>f  warm  blankete  and  hot  bottles  to  the  feet  or  the  sides 
chest  and  thighs.  At  the  London  Hospitul,  in  186(i, 
atients  were  immersed  in  baths  of  from  08°  to  104° 
parent  benefit.  The  intravenous  injection  of  saline  solu- 
'  a  oo>mpoeition  similar  to  that  of  the  plasma,  or  of  sodium 
!  alme  ('7  per  cent.,  or  about  a  drachm  to  a  pint),  has 
d  to  do  good  in  some  cases  of  profound  collaitse,  but  the 
rment  is  generally  of  very  short  duration,  and  many  regard 
:tice  as  useless. 

le  stage  of  reaction  the  patient  should  be  kept  cool ; 
n,  if  it  continues,  may  be  checked  by  opiates  or  ostrin- 
[he  vomiting  by  effervescing  draughts  or  by  opium.  Light, 
lufl  food  should  be  given  frequently  in  small  quantities, 
luch  vomiting  it  may  have  to  be  given  per  Tectum.  Ck)n- 
nippreflsion  ^  nrine  will  require  small  doses  of  siilines,  and 
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mente,  with  refei-ence  tijjpecially  to  wutei-  supply,  drainage,  uml 
the  removal  of  sewage,  the  leea  likely  is  this  to  take  place.  In 
all  these  respects  cliolera  and  typhoid  fever  are  precisely  the 
same.  In  the  "  Precautions  against  Cholera,"  drawn  up  by  the 
lute  Sir  G.  Buchanan,  when  medical  officer  of  the  Local  Govern- 
ment Board,"  it  is  pointed  out,  first,  that  any  choleraic  discharge, 
cast  without  previous  thorough  disinfection  into  a  cesspool  or 
dmin,  has  a  faculty  of  infecting  the  excremental  matters  wiUi 
which  it  there  mingles,  and  probably  more  or  less  the  effluvia 
which  thoKe  matters  evolve ;  secondly,  that  the  infective  power  of 
choleraic  dischai^es  attaches  to  what«ver  bedding,  clothing,  towels, 
and  like  things  have  been  imbued  with  them,  and  renders  these 
things,  if  not  thoroughly  disinfected,  capable  of  spreading  the 
dtseose  to  places  to  which  they  are  sent;  and  tbii-dly,  that  if  by 
leakage  or  soaksge  from  cesspools  or  drains,  or  through  reckless 
casting  out  of  slops  and  washwater,  any  taint  of  the  infection  gets 
access  to  wells,  oi'  other  sources  of  drinking  water,  it  impartB  to 
enormous  volumes  of  water  the  power  of  propagating  the  dise«se. 
The  above  indicates  the  direction  in  which  one  should  act :  dis- 
infection  of  the  discharges,  and  of  everything  soiled  with  them, 
and  constaat  watchfulness  to  avoid  possible  contamination  of 
water,  as  well  as  air  and  food  supply.  Cleanliness  in  every  way 
helps  in  this  respect.  Quarantine,  as  imderstood  on  the  Continent,- 
has  long  been  distrusted  by  English  authorities,  and  the  r^ula- 
tions  issued  with  r^ard  to  vessels  entering  British  ports  only 
provide  for  thorough  inspection  by  the  medical  officer  of  health, 
who  has  to  see  that  such  means  ai'e  taken  by  disinfection  of  the 
vessel,  and  by  the  i-emoval  and  detention,  under  proper  treatment, 
of  any  that  may  be  suffering  from  cholera,  as  will  prevent  ibt 
spread  to  healthy  individuals. 

Prophylactic  treatment  has  been  attempted  iu  another  form  oS 
late  years — namely,  by  inoculation  of  healthy  iadividiwls  with 
cultivations  of  the  cbolei-a-becillus.  M,  Haffkine  has  elaborated 
a  method,  which  has  been  used  extensively  in  India,  with 
promising  results.  He  injects  iirst  an  attenuated  culture  of 
t»m ma-bacilli,  obtained  by  growing  them  on  artilicial  media, 
continually  aerated ;  and  then  a  sti'onger  ("  exalted ")  culture 
prepared  by  inoculating  the  peritoneal  cavities  of  a  series  of 
guinea-pigs.  As  each  animal  dies,  the  fluid  from  its  peritoneal 
cavity  is  used  to  inoculate  the  peritoneum  of  another,  and  so  on 
imtil  twenty  or  thirty  animals  have  been  employed,  when  the 
mnximum  virulence,  estiimited  by  the  shortness  of  the  period 
between  inoculation  and  death,  has  been  reached. 

•  Fifteenth  Annual  Keport,  1886,  p.  UI7. 


ajplwtic  glunds  in  the  (,Toiii  or  otiier  [);ivt  iif  tlm  IkmIv,  iiiiii 
mes  by  uii-bmides.  Its  lii,U>r.y  <v.ii  Ik-  li-Mce.l  Uek  to  tl.r 
,  Cfiitui-v  of  the  Uliiistiiiii  cm,  I  nit  the  tii*>r  t«|■^^.,t  e(iiilt-iuir 
ni|»',  the  jiliiguc  of  Justiiiii.il.  occnrn-il  in  tlie  sixlli  rniliirv. 
mics  were  frequent  in  the  Jliddle  Ages  ;  Itut  oince  the  yeur 
vheo  London  was  devastated  by  the  plague,  these  epidemics 
[iBduall}'  become  less  frequent  in  Europe,  and  in  the  firtit 
rf  the  present  century  were  confined  on  this  continent  to 
Mt  easterly  portions  of  the  Turkish  Empire.  Since  1841, 
tedom  of  Europe  has  only  been  interrupted  by  the  appear- 
F  the  plague  in  1878-79,  in  some  villages  on  the  banks  of 
olga.  In  1894  there  was  a  serious  epidemic  in  Hong 
uid  South  Eastern  China  ;  in  1897  the  disease  appeared  in 
ly,  and  has  since  broken  out  in  other  ports  of  India, 
bts  are  entertained  as  to  the  connection  between  plague 
e  Block  Death  of  the  fourteenth  century.  The  latter  was 
-uished  by  severe  pulmonary  complications,  with  hsemo- 
and  it  is  regarded  by  some  as  having  been  a  distinct  dis- 
M^idmari,  the  Fali  or  Indian  plague,  and  the  plague  of 
n,  in  Western  China,  are  probably  only  varieties  of  the 
U  plague. 

dog7- — The  plague  is  a  specific  disease  communicable  from 
a  man,  and  it  has  generally  been  credited  with  being 
,-  ctmtagious.  But  it  is  possible  it  may  be  transmitted  by 
nation  of  soil  or  water,  like  cholera  and  enteric  fever.  In 
16  its  spread  is  favoured  by  all  those  conditions  which  are 
:>rtant  in  the  case  of  other  fevers — namely,  overcrowding, 
it  ventilation,  accumulation  of  sewage  and  other  filth  about 
^-booses,  and  the  pollution  of  air  and  water  supply.  The 
rf  the  year  and  climate  have  an  influence,  but  apparently 
B  same  in  all  countries:  very  irreat  heat  seems  to  have 
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and  shivering,  soon  followed  by  febiile  I'eactiou.     Sometimes  iu 
thia  stoge  of  invasion  the  [latient  is  in  a  pectiliarubsent  condition, 
with  stuggering  gait  and  tremidouB  speech  ;  ot  he  is  seized  with 
indelinnble  fear  and  restlessness ;  or  there  msiy  be  natisaa,  vomit- 
ing, 01'  diftiTlitea.     The  fever  is  generally  high,  the  temperature 
from  102°  to  lOi'.or  in  the  worst  cases  over  107^  the  pulse 
from  100  to  130.     The  tongue,  jit  first  moist  and  white,  becomes 
dry  and   brown,  and  a  typhoid  condition  may  supervene  with 
delirium  or  conui,  sordes  on  the  lipa  and  teeth,  failing  pulse  and 
cold  e.\treniities.     In  the  Vo!^  epidemics,  the  urine  whs  scan^ 
or   suppressed.     After  one,  two,  or  three  days'  fever  the  local 
signs  show  themselves  in  the  formation  of  glandtdar  swellings  in 
the  groins,  axillie,  or  neck.    Mostly  only  one  group  is  swelled,  nnd 
generally  it  is  the  inguinal  glands  that  are  att'ected.    The  swelling    . 
may  be  as  large  as  a  hen's  egg,  is  attended  with  sei-ere  pain,  and    ■ 
if  the  patient  survives  may  suppurate  about  the  seventh  day. 
About  this  time  also  IjoUs  or  carbuncles  may  appear,  but  tliey    ' 
are  not  very  fre*|uent ;  they  occur  on  the  lower  extremities,  the 
buttocks,  or  the  back  of  the  neck.    In  the  sevei'est  cases  pet«chiv,   | 
or  larger  subcutaneous  hiemon-hages,  appear  shortly  before  death,    , 
either  distributed  generally  over  the  body,  or  more  marked  in  tie   ' 
neighbourhood  of  the  enlarged  glands ;  and  there  may  be  bleed- 
ing from  the  nose,  lungs,  stomach,  or  bowels.     Death  takes  pUoe 
mostly  before  the  sixth  day.     In  cases  that  recover  convalescence    . 
begins  from  the  sixth  to  the  tenth  day,  but  may  be  much  pn>-   ' 
tracted  by  suppuration  of  the  glands. 

Seqnelie. — Furuncles,  pneumonia,  dropsies,  partial  paralyses, 
nnd  mental  disturbances  are  mentioned  as  sequelw. 

Varieties. ^Netten  Rjidclifie,  described  a  hrval  or  abtntiva 
foim  (peslia  minor),  in  which  the  buboes  appear  without  any  fever, 
but  either  suppurate  or  more  often  subside  in  about  fourteen  days; 
and  a  very  severe,  or/ulmtnant  form  (p.  aidei-tina),  in  which  patieutA 
are  struck  down  and  die  in  a  few  horn's.  Some  such  casea,  occur- 
ring on  the  banks  of  the  Euphrates  in  1873-71,  were  clmmcterlMd 
by  intense  fever  and  vomiting  of  blood. 

ITie  mortality  has  always  been  veiy  great,  reaching  40,  50,  or 
even  80  per  cent.  In  tlie  early  period  of  an  epidemic  nearly 
eveiy  case  is  fatal. 

Morbid  Anatomy. — The  enlarged  lymphatic  glands  are  found 
to  be  inflamed,  i-ed  or  violet  in  colour,  soft  or  pulpy  in  consist- 
ence, and  siiiTounded  hy  connective  tissue  infiltiiited  with  serum 
or  blood.  The  internid  gLinds  in  the  same  neigh liourhood  ore 
involved  ;  thus  the  pelvic  glands  with  inguinal  buboes,  or  the 
mediastinal  glands  with  buboes  of  the  neck.  Tlie  spleen  is  large 
and  dark,  and  there  are  eccbymoses  of  the  mucous  or  serous 
membranes,  and  swelling  of  the  kidneys  with  extra^'asatJon  into  ' 
their  substances  nnd  into  the  surrounding  cellular  tissue.     Kita- 
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sato  ilisc-overeil  :i  bacillus  in  the  hloixl,  in  the  IhiInh's,  in  the 
.splrt-n,  aii»l  other  internal  or^^ans. 

Treatment. — This  is,  at  the  best,  unsiitisfactory.  Quinine  and 
Gtfbolic  acid  have  been  used  internally  in  recent  epideniic8, 
and  leeches  and  mercurial  frictions  have  been  applied  locally. 
Bejood  this  it  must  be  symptomatic — the  hyperp3rrezia,  collapse, 
ikint,  Ac.,  being  dealt  with  as  in  other  acute  specific  diseases. 

FkVfentlon. — ^This  comprises  the  improvement  of  sanitary 
auditions,  personal  and  local ;  the  isolation  of  any  patient 
nffering  from  the  disease;  and  the  disinfection  of  his  clothes, 
bedding,  &c. 


SYPHILIS. 

Syphilis,  or  The  Fox,  is  a  specific  infectious  disease,  conveyed 
hf  inoculation,  and  producing  successively  a  lesion  at  the  seat  of 
inoraktion  (primary  lesion) ;  lesions  of  the  skin,  mucoiLS  mem- 
l)iine8,and  other  parts  after  an  interval  of  a  month  or  more  {secon- 
iary  lesions)  ;  and,  after  one  or  more  years,  deeper  lesions  of  the 
ikin,  bones,  muscles,  and  viscera  {tertiary  lesions).  It  can  be  trans- 
nutted  from  parents  to  children,  and  then  takes  on  forms  which 
difier  in  some  particulars  from  the  disease  acquired  in  the  usual 
waj. 

Acquired  Stphilib. 

Inibctiofli. — Syphilis  is,  as  a  rule,  communicated  duiing  sexual 
intercourse,  the  delicate  epithelium  of  the  mucous  membranes 
brought  into  contact  allowing  of  the  easy  transmission  of  the 
rinis.     Cracks  or  abrasions  of  the  mucous  membrane   do  not 
Mem   to   be  necessary  for  the  reception  of  the  poison,  though 
they  must  undoubtedly  favour  it.     Syphilis  may  be  also  trans- 
mitted in  other  ways — for  instance,  in  the  act  of   kissing,  by 
smoking  pipes  previously  used  by  syphilitic  persons,  or  by  contact 
of  syphilitic  sores  or  secretions  with  the  abraded  finger  of  the 
medical   man.      Inoculation  by  sexual   intercourse   takes  place 
oommcnly,  in  the  male,  on  the  glans  penis  or  prepuce ;  in  the 
female,  on  the  vulva,  labia,  or  vaginal  mucous  membrane.     After 
inoculation  there  is  usually  a  period  of  incitbcUion,  which  vai-ies 
from  two  to  foor  or  five  weeks,  and  during  which  no  cliange  what- 
ever may  be  observed. 

Ftimary  Leaion. — ^The  first  sign  is  a  small  red  itching  papule, 
which  gradually  enlaiges  in  all  directions  like  a  flat  button,  and 
becomes  very  hiard.  The  surface  is  dry,  or  scaly,  or  superficially 
ulcerated  and  covered  with  a  crust  of  dried  secretion.  This  con- 
of  induration,  which  is  most  important,  is  reached  in  a 
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week  or  teu  ilays  from  the  lii-st  uppenraDt^e  of  the  papule ;  ani]  tba 
lexiou  ia  now  Imown  as  the  hard,  indurated,  or  ffunterian  cAanert, 
On  the  mucoua  membrane  the  lesion  may  be  scarcely  ao  well 
miu'ked  ;  it  begins  as  a  vesicle  with  a  red  base,  the  vaaide  bre&ks, 
and  fonnB  u  ahnllow  ulcer,  the  floor  of  which  becomes  indurated. 
Ill  the  course  of  time,  and  it  may  be  some  months,  the  induraticn 
gi-iidunJly  diKippeara,  the  ulcer  heals,  and  a  patch  of  pigment 
is  left  behind  for  a  while,  Tliough  this  is  the  tjrpical  course 
of  the  pi-iniary  lesion  in  eypbilis,  this  poison  is  oft«n  produced 
or  is  present  in  a  lesion  of  a  different  character — the  soft  chancre. 
It  begins  aa  a  pustule,  which  breaks  in  two  or  three  days,  and 
forms  a  deep,  in'^ular  ulcer,  which  has  no  hard  base,  and 
secretes  pus  freely.  This  pus  is  inoculable  in  the  neighbourhood, 
and  such  soft  sores  are  frequently  multiple,  whereas  the  hani 
chancre  in  generally  single.  The  soft  chancres  ure  venereal  i 
origin,  but  may  be  produced  by  other  causes  than  syphilis; 
nevertheless,  they  do  sometimes  contain  the  svphllitic  poison, 
and  all  the  later  1-esult.s  of  constitutional  infection  may  then 
follow  without  the  occurrence  of  any  induration.  As  a  further 
complication  of  this  stage,  it  should  be  mentioned  that  hard 
sores  may,  by  the  iiritation  of  caustics,  be  made  to  suppurate 
freely,  ao  as  to  simulate  soft  sores.  During  the  first  stage  of 
^philis,  the  poison  is  transmitted  to  the  glanda  of  the  groin ; 
these  become  indurated,  and  slightly  enlarged,  but  remain  freely 
movable  upon  one  another,  without  adhesion  or  reddening  of  the 
skin,  and  do  not,  as  a  result  of  the  hard  chancre,  undergo  sup- 
puration. 

Second&ry  Symptoma. — These  are  noticed  from  foiu-  to  six 
weeks  after  the  stage  of  induration  of  the  chancre,  and  may 
continue  to  appear  at  any  time  up  to  twelve  months.  The  most 
constant  are  cei-tain  eruptions  on  the  akin  {gyphilodermia,  tj/phi- 
lide),  fauciul  inbnmiation,  and  eulargemeut  or  induration  of 
lymphatic  glands  ;  others  are  febrile  reaction,  poins  in  the  templee, 
back,  or  limbs,  swelling  of  the  joints,  iritis,  and  falling  of  the 
hair. 

Eruptioiu. — Impoi'tant  differences  are  to  be  noted  between  the 
eai-ly  or  secondary  rashes,  and  the  late  or  tertiary  erupticHiB.  The 
former  are  generally  abundant,  affecting  a  large  part  of  the  body, 
trunk,  or  face,  and  symmetrically  a i-iTinged  ;  the  separate  elements 
are  more  or  less  discrete;  the  lesions  are  supei'fioial,  do  not  ulcer- 
ate and  leave  no  scars.  The  latter  are  few,  scattered,  unsyn>. 
metrical,  often  affect  the  deeper  layers  of  the  skin,  and  fonn 
considerable  ulcers,  which  are  followed  by  scars ;  soroetitnea  even, 
ns  in  lupus,  scars  are  formed  without  preceding  ulceration.  The 
elementary  lesions  (see  Diseases  of  the  Skin)  of  early  syphilitic 
rashes  are  very  variable ;  they  may  be  raocute,  papules,  nodulea, 
scabs,  vesicles,  or  pustules ;  and  the  lesions  are  not  infrequently 
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jBied  in    the    sune    cases,  ocHurtitutuig    the  feature  of  poly- 


ibe  most  cranmon  form  of  "  Becondaries  "  is  the  macular  BVphi- 
lide,  which  forms  dusky  pink,  or  reddish  brown  spote,  rather 
tti^y  grouped  so  as  to  fonn  a  mottled  msh  on  the  face,  cheat, 
li^  and  limbs.  It  is  very  variable  in  its  duration,  but  may 
pnst  Kone  weeks.  It  does  not  itch.  Other  forms  are  a /oUt- 
M^  syphilide,  consisting  of  small  papular  elevations,  with  a  hair 
k  the  centre  of  each  ;  a  papular  syphilide,  with  elevations,  flat,  or 
haiu«(Aerical,  or  more  prominent  still,  so  as  to  form  nodules  or 
tsbenles,  which  come  out  in  crops,  irr^[i]larly  over  the  whole 
body,  or  grouped  in  clusters ;  a  puil^ila/r  form,  in  which  successive 
Ropt  of  pustules  occur,  and  are  often  accompanied  by  fever,  the 
pothiles  drj-ing  up  into  brown  or  greenish  scabs,  and  leaving 
behind  alight  scam  :  a  a^uamoutform,  which  differs  from  ordinary 
fnriisia  in  the  scales  being  less  thick  or  shiny,  in  the  coppery 
tint  of  the  rash  generally,  and  in  the  patches  not  being  seated  on 
tbe  knees  or  elbows,  or  specially  on  the  extensor  aurfacea ;  a 
wieuiar  and  a  pigmentary  form,  both  of  which  are  rare.  As  a 
9«kl  ftnTn  of  papule  may  be  mentioned  the  mucous  patches 
[ftaipitt  tmufuevMt),  or  flat  warty  growths  which  occur  about  the 
genitals,  perineum,  and  anus,  in  the  axillM,  groins,  and  imder  the 
InutB,  and  at  the  angles  of  the  mouth — in  any  place,  indeed, 
■lure  the  skin  ia  thin  aud  constantly  moist.  They  are  often 
nther  extensive,  with  well-defined  edge,  moist  surface,  and  dirty- 
gre^  secreticm. 

Sor»  7%nMi/.— Coincidently  with  the  rash,  or  even  before  it, 
t^e  throat  becomes  affected ;  there  is  a  diffused  redness  of  the 
IiiKes,  with  enlai^ement  and  excoriation  of  the  foUicles ;  but  the 
ncBt  characteristic  feature  ia  the  swelling  and  symmetrical  ulcer- 
>&aa  of  the  tonsils.  The  ulcers  are  often  kidney-shaped,  super- 
ficial, with  greyish  borders,  painless,  and  not  of  very  long  duration. 
Scpmetimea,  however,  the  tonsillar  ulcers  are  much  more  persistent, 
extend  to  the  soft  palate  and  uvula,  have  bright  red  edges,  and 
we  covered  with  a  yellowish -gray  secretion,  the  removal  of  which 
is  followed  by  bleeding.  Other  changes  in  the  mouth  in  the 
secondary  stage  are  white  spots,  like  those  produced  by  the  appli- 
cation di  nitrate  of  silver,  mucous  patches  on  the  tongue  or 
cheeks,  bold  patches  on  the  tongue  from  the  desti-uction  of  the 
papilLe,  or  enlargement  of  the  tongue,  which  is  of  a  bright  red 
colour,  with  hypertrophied  papillse,  or  irregular  prominences,  and 
deq>  sulci  between  them  :  this  last  condition  is  aggravated,  or  in 
part  caused,  by  excessive  smoking. 

^e  ^mpAofio  glands  are  enUrged,  especially  in  the  groins, 
above  &»  inner  condyles,  and  at  the  back  of  the  neck,  'the/ever 
of  ttMutitutional  syphilis  is  often  entirely  absent,  or  it  is  represented 
by  no  more  than  a  slight  m^aioe  or  indispasition  preceding  or 
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duiiug  tlie  outbreak  of  tlie  skin.  In  a  simiU  niiuil>er  of  casefi 
there  is  very  distinct  intei-mittent  or  remittent  pjTexia,  the  tem- 
peratui'e  highest  in  the  evening ;  and  it  may  lo^  for  some  weeks. 
The  hair  may  come  off  in  considerable  quantities  from  the  scalp, 
as  well  as  the  sut-fuee  of  the  body  and  limbs ;  but  it  is  not  commoa 
for  complete  baldness  to  occur.  The  nails  are  sometimes  affected 
in  their  nutrition  also.  The  periostilia  of  secondary  gyphilb  ia 
alight;  ptiina  and  tenderness  are  felt  in  the  tibiie,  skull-bones,  or 
clavicles,  but  they  are  of  short  durntiou,  and  nodes  do  not  generally 
form  as  in  the  tertiary  stage.  Transitory  swelling  of  the  joints 
n\iK)  takes  place. 

The  moat  common  affection  of  the  eye  is  iritis;  it  usu&llj 
affects  one  eye  before  the  other ;  the  symptoms  are  photophobia 
and  pain,  with  ciliary  congestion,  iiregulai'  pupil,  obscured  Iris, 
and,  in  severer  cases,  nodules  of  rust-coloiired  lymph  and  blocking 
of  the  pupils.  Iritis  occurs  fivm  three  to  six  months  after  cont^ 
gion  ;  at  a  later  period  still,  but  within  the  limit  of  secondaiy 
Hymptoms,  there  may  be  diffuse  retinitis  or  choroiditis. 

For  a  long  time  the  nervous  ayttem  was  regai'ded  as  esraapt 
from  the  attacks  of  the  syphilitic  virus  until  the  later,  or  tertiaty, 
period ;  l>ut  there  is  much  evidence  to  show  that  various  nervoDS 
affections,  especiaUy  myelitis,  are  apt  to  occur  within  a  few 
months  or  a  yeai-  of  infecticm,  and  thus  to  fall  witliin  the  cat^oij 
of  "  secondary  "  results.  Such  disorders  show  a  considerable  j»o- 
portion  of  recoveries  under  antisyphilitic  ti'eatment ;  but,  patho- 
logically, they  present  either  inflammatory  changes  not  peculiar 
to  syphilis,  or  at  most  art«ria]  changes  of  a  specific  cliaracber. 

Some  other  lesions  occur  at  a  time  which  is  intermediate 
between  the  second  and  tertiary  periods,  such  as  scaly  or  pteeling 
patches  on  the  palms  of  the  hands  (  psorituia  palmaria) ;  enlar^- 
ment  of  the  testis  with  perhaps  nodular  deirasit  in  the  epididymis ; 
choroiditis  and  retinitis  ;  and  ti'ausitory  visceral  changes,  not  due 
to  gumma — for  instance,  enlargement  or  tenderness  of  the  liver 
and  spleen,  with  failure  in  the  blood-making  process,  slight  and 
temporary  albiuninuna,  and  symptoms  of  impending  Itmg  mischief . 
And,  indeed,  nu  hard-and-fast  line  can  be  drawn  between  the  end 
of  the  secoudai'}-  ami  the  beginning  of  the  tertiary  stage. 

Tertiary  or  Late  STmptoma.^These  appear  first  from  one  to 
two  years  after  contagion,  and  may  continue  to  break  out  for  ten 
or  fifteen  yeari^,  or  more.  The  characteristic  lesions  are  certain 
late  eruptions  on  the  skin,  periostitis  and  nodes  on  the  bones, 
and  growths  in  the  subcutaneous  tissue,  muscles,  meninges  tA 
the  brain,  spinal  cord,  and  viscera,  especially  the  liver,  spleen,  aad 
testis. 

LoAt  Si/philidM. — The  special  features  of  tht«e  have  been  already 
mentioned  (p.  126).  As  in  the  early  rashes,  there  may  be  eoB- 
siilerSible  iMriety,  and  the  I'.isb  wiy  comist  of  toucuUb  or  aooly 
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fitcbea.  Bnt  the  mont  characteristic  is  a  dtislcy  red,  infiltrated 
■rtch,  farming  a  circle  or  brood  band  curred  in  a  hklf-ciivle  or 
laseshoe  ;  part  of  the  surface  is  covered  with  a  brown  or  greenish 
■tb,  beneath  which  are  deep  ulcera  with  sharply  out  edges.  The 
Iwon  spreads  in  serpiginous  lines  by  the  formation  of  freeh  infil- 
tations  or  nodules,  which  in  turn  ulcerate,  while  the  old  ulcers 
kal  and  leave  scars  surrounded  by  deeply  pigmented  akin.  Some- 
tiDM  such  nodules  will  subside  and  leave  scars  even  without 
tdnntion,  snd  altogether  there  is  a  general  resemblance  to  lupus.* 
Uhiinately  large,  iiTegular  patchee,  of  several  inches  in  diameter, 
nay  form,  luid  they  are  frequent  on  the  knee,  thigh,  shoidder, 
fcraum,  face,  and  neck.  Sometimes  much  deeper  infiltrations  of 
tbe  sabcutaneouB  tissues  occiu'. 

The  growths  in   the  viscera  and  other  parts,  which   are  bo 
fbiracteristic  of  the  later  stages  of  syphilis,  are  known  as  i/u/mmata. 
Iliey  consist  of  a  substance  like  granulation-tissue,  with  a  varying 
pn^ortion  of  cells.     In  early  stages  they  are  greyisli,  gelatinous, 
tanspu-ent;  but  the  cells  undergo  fatty  chnnge,  and  ciisention 
takes  place,  so  that  the  centre  becomes  yellow,  and  the  circum- 
ference develojiH  into  fibrous  tissue,  which  contracte  like  that  of  a 
Ku.    Sometimes  gummata  break  down  completely,  and  suppura- 
tioo,  with  detttruction  of  the  tissue  in  which  they  are  situated, 
takes  place;  thus,  caries  and  necrosis  not  infrequently  follow 
Bodes  on  the  Ijoiies.     In  the  liver,  gummata  form  laige,  more  or 
km  uniform,  yellow  nodules;  or  a  yellow  caseous  mass  lieM  in  the 
centre  of  a  fibrous  cicutrix,  or  nothing  is  left  but  the  fibrous 
cicatrix,  with  consequent  depression  and  puckering  of  the  organ. 
In  the  testis,  gmnmata   also   occur;    but  tjiis  organ   is  often 
ntlarged  by  effusion  into  ite  substance  generally,  an<l  may  after- 
wards atrophy  from  the  formation  of  a  dense  fibrous  tissue  without 
any  local  nodular  growtli.     Fur  the  clinical  results  of  these  lesions, 
the  reader  Is  refeired  to  the  diseases  of  different  organs.     It  will 
be  sufficient  here  to  say  that  gununatoiu  periostitis,  or  nodes, 
occur  especially  along  the  antmor  surface  of  the  tibia,  on  the 
frontal  and  parietal  bones,  and   on  the  clavicles.     The   patient 
sufiera  from  pains  which  are  worse  at  night,  and  there  may  be 
found,  on  the  affected  part,  flat,  round  prominences,  from  half  an 
inch  to  an  inch  in  diameter,  soft,  or  even  fluctuating,  and  very 
tender.     Tliis  is  not  necessarily  a  sign  of  pus  being  present,  as 
quit«  distinctly  fluctuating  nodes  may  entirely  disappear  under 
treatment.     Several  disorders  of  the  nervous  system  are  referable 
to  syphilis  ;  some,  like  hemiplegia,  are  due  to  syphilitic  disease  of 
the  arteries  {obliteralive  tTtdarteritu)  ;  others,  like  nerve  paralyses 

*  The  name  "  syphilitic  lupus  "  is  to  nse,  bnt  It  does  not  teem  detirkble 
that  ttxj  BTpfailodemiia  ahoald  be  named  direetl;  after  the  skin  diseases 
which  are  not  sTpUlitic.  Haciilar.papDUr,paBtDlBr,  alceratlng  iTphUide, 
Me  better  Dames  than  ifphiUtlo  rOMola,  UuieD,  acne,  or  lapas. 
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duritig  the  outbreak  of  Uie  skin,     Ui 
there  is  very  difltioct  int<i>]Tainimi  iw  ra 
perature  highest  in  the  eveuiuK  ;  iiii<1  i; 
The  hair  rnny  couu  oiT  in  etiuMilnralili]  jj 
tts  well  an  the  siirftiL'H  at  the  hiuiy  audfei 
for  complete  luvlduUiiM  t<i  ncMU-.     T[i<- jb 
in  theii-  mitiitiou  idMi.     Th<    ^    '     . 
slight;  pdiuH  and  tendnra-^^ 
okvicles,  but  tiiuy  tir<!  o{  -1»  i 
foi-m  Bs  iu  the  tflrtiii.ry  a., 
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t.)l>e  foll<.wo<t  l>yotliei 
li  kIioiiIiI  lie  miu\c  fin-  war.'!  iif  tiii^  urigiiiiil  soi'us  ii:i  tin- 
men, for  N«irs  of  tertiftiy  le«ionR  on  the  Hkiii  iind  in  the 
for  nodes  on  the  tibite  and  skull,  for  hanlneitfi  or  ntrophy 
t«Nte8,  and  for  evidences  of  lonUceons  disetise,  in  the  size 
ver  and  ^leen,  and  in  the  exintence  of  albnminnria. 
nWBt. — Menniry  in  the  drug  which  by  universal  consent 
•d  to  hare  the  moHt  powerful  influence  in  the  ti-eatinent 
lis.  If  given  with  sufficient  pemistence  from  the  first, 
y  diminishes  the  induration  uf  the  primary  chancre,  and 
e  off,  or  considerably  modifies,  the  secondary  lesions. 
f,  it  lessens  the  severity  and  frequency  of  the  outbreuks 
ry  ^mptomK,  if  it  is  continued  for  some  time  after  tlie 
I  of  the  secondary  le«ionfl.  The  most  desirable  method 
B  the  drug  in  such  doses  that  it  may  be  continued  day 
J,  and  week  after  week,  without  inconvenience  to  the 
-that  is,  in  short,  it  must  not  be  allowed  to  cause 
n.  It  may  be  given  in  many  forms,  but,  for  the  above 
the  inilder  are  preferable.  The  more  usual  are  the 
ide  in  doses  of  ^  to  ^^  grain  (60  to  BO  minims  of  the 
^hree  or  four  times  a  day,  and  hydrargyrum  cum  cret£ 
wder)  in  doses  of  1  or  2  grains  with  the  same  frequency, 
linaon  prefersj  grain  of  grey  powder,  with  a  grain  of 
powder,  if  necessary ;  to  be  given  every  six,  four,  three, 
aaz9.  The  drug  may  also  be  administered  by  the  skin 
m).  a  raiall  quantity  (half  a  drachm)  of  unguentum 
rri  is  rubbed  into  the  thin  skin  of  the  axillffi  and  groins 
ch  azUla  and  each  groin  being  successively  used  for  this 
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injprtefl  into  Uie  gluteus  maximiis  once  a.  week  (BInxam) :  or  the 
fiillowing  may  be  employed  : — One  grain  of  re<J  iodide  of  merenrj 
in  64  luininiM  of  distilled  water,  with  sufficient  aodium  iodide  to 
dissolve  it :  dose  2  to  C  minims. 

During  the  use  of  mercury  the  patient  should  abstain  from 
ancJcing  und  from  stiinulanta,  and  live  in  every  way  as  healthy 
It  life  as  potable. 

The  mea-ciuial  treatment,  wliichever  form  be  chosen,  nhould  be 
aln'ay^  if  possible,  continued  in  the  primary  or  secondary  stages, 
and  it  is  frequently  of  value  in  tertiary  lesioDs ;  but  liw-e  another 
drug  takes  the  mont  important  position — namely,  iodide  ofpotat- 
RtKHi.     Under    ita    use    tlie  most  setious  and  alarming  nervous 

3-n)))toms,  due  to  syphilitic  lesions,  rapidly  Ftiibside,  idcerating 
[in  legions  quickly  heal,  and  syphilitic  bone  pains  and  nodes 
di«tppeiir.  Five  or  seven  grains  tlu«e  times  a  day  are  often 
suffineut,  but  in  Kerious  cases  it  may  require  to  be  pushed  tn 
i^iachui  oi'  draclim  doaea  three  times  daily  ;  or,  in  a  still  worse 
mse,  it  may  be  used  as  recoumiended  by  an  Ajnerican  physician 

lliat  is,  20  grains  are  given  in  a  little  milk  eveiy  two  boura 

tlinnigh  the  whole  day  ami  night.  The  ad\*antage  of  this,  no 
iloutit,  lies  in  tlie  thm-ough  saturation  of  the  system ;  oth^'wise, 
as  the  salt  (msRes  away  rapidly  by  the  kidneys,  the  Hmount  in 
tbff  body  may  fall  ^'^'7  'o*  '^  "■  '*"*  night  interval,  Tf  iodide, 
in  any  dose,  caiwes  eoiyza,  it  shmdd  be  taken  much  diluted — e.y., 
iu  Iwit  a  tuniblerf  id  of  water ;  arsenic  may  be  added  if  it  caosat 
eruutions  («fl  Medicinal  Eruptions).  General  tonics,  good  food, 
mini  s(*  air  are  desirable  if  it  causes  much  depression,  or  the 
iudidf  nf  sodium  may  be  given  instead  in  corresponding  dosed. 
U  ih*'*'  f*''i  '■*''°"*"^  '""y  **  ''**'  **  "is^'UTt  either  alone  or 
with  n  tolerable  dose  of  potassium  iodide.  The  destruction  of 
ih<*  urimary  sore  is  prol»bly  useleati  to  prevent  infection.  To 
ait  saw  iodoform  in  a  good  application,  or  healthy  action  may 
.  \  l,y  the  use  of  tbe  acid  nitrate  of  mercury.  Iodoform  is 
\  of  \-aiue  fts  ointment  or  powder  to  ulcerating  skin  lesions, 
S  by  inwns  of  insufBation  to  ulcerating  tonsils, 

CosaKNiTAL  Syphilis. 

,,.■,.    „  Wn  of  parents  suffering  fmm  syphilis  in  the  first 

Clildiw  wrn        ^Ttiiemselvea  be  infwted  with  the  di.sease. 

or  Mcond  ""^   ,^„ljii»«ion  does  not  take  place  in  the  tertiary 

K»  a  ">»»■  *'''^.!^^^  be  taken  f.*m  the  father  alone,  the     I 

**■     .■"    '^Sv  (sperm-inheritance,  or  paternal  conception     j 

•*«  Wl^    1Z;  tlrmother  alone,  the  father  Iwing  healthy 

'*^'^^-'"     «  irnal  conception  inherit^mce) ;  or  f roik 

'"*****"'*'  mnther  ■   <*»  l^y-  ^^^  mother  may  aoquir* 

^^'ind  convey  it  to  the  f.etua  in  utei 
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tlmmgh  the  placental  blood  (pregnnncy  inheritance).     According 
to  Hatchinson,   the  symptoms  of  the  child's  disease  are  the 
ome  whether  the  disease  has  been  acquired  in  one  or  other  of 
these  waj8 ;  whether  the  disease  of  the  parent  was  in  the  primary 
or  secondary  stage ;  and  the  symptoms  are  not  necessaiily  more 
aevere  when    they  are   derived    from    both  parents  than  when 
thej  come  from  one  alone.      Fm*ther,  Hutchinson   denies   the 
oniversality  of  the  law  by  which  the  children  born  at  the  earliest 
period  of  the  parent's  disease  are  more   severely  affected  than 
those  bom  afterwards.     As  a  fact,  the  tiunsmission  is  irregular — 
ooe  child  may  be  badly  affected,  another  not  at  all.     Experience 
d  ooogenital  syphilis  lias,  however,  brought  out  a  law  to  which 
the  exceptions  are  very  rare — namely,  that  if  a  child  inherits 
syphilis  from  its  father,  the  mother  being  originally  healthy,  the 
^rphilitic  infant  may  infect  a  wet  nurse — e.g.,  causing  a  chancre 
on  the  nipple — but  will   not  infect  its  own   mother;  thereby 
showing  that  the  mother  is  in  some  way  protected  against  infec- 
tioo,  though  she  may  manifest  no  lesions  whatever  of  a  primary 
or^eoondaiy  kind.     This  is  called  CoUea'  law. 
Deftih  of  the  FoBtns. — One  effect  of  sypliilis  in  the  parent  is 
early  death  of  the  foetus,  with  resulting  miscarriage  or  pre- 
matore  birth — so  frequent  that  the  fact  of  miscarriages  liaving 
occurred  in  the  history  of  a  married  woman  may  be  important 
evidence  as  to  syphilis  in  herself  or  her  husband.     It  is  not  so 
easy  to    say  the  exact  cause  of  the  fcetal  death — whether  from 
the  immediate  effects  of  the  syphilitic  virus  or  from  some  disease 
of  the  placenta.      Hard  yellow  masses  have  been  found  in  this 
rtmcture,  and  some  pecidiar  changes  in  the  villi ;  but  their  sig- 
nificance is  as  yet  imoertain.     On  the  other  hand,  the  foetus  not 
infrequently  presents  lesions  of  the  bones,  viscera,  and  skin,  which 
show  that  it  may  be  profoundly  diseased.     In  the  bones  a  change 
takes  place  at  the  line  of  junction  of  the  epiphysial  cartilages  and 
the   shaft,   allied   to  that  of    rickets,  and   described  as  osteo- 
chondritis.    The  cartilage  may  be  sepai-ated  from  the  bone  by 
soft  granulation-tissue  or  pus. 

Early  Symptoms. — Such  a  change  is  sometimes  present  in 
children  bom  alive,  the  principal  epiphyses  being  separated  from 
their  bones,  and  the  limbs  consequently  lying  useless,  so  as  to  give 
the  appearance  of  paralysis.  Occasionally  also  the  child  is  born 
with  a  bullous  eruption  on  the  skin  {Pemphigtts  neonaionm),  or 
the  rash  comes  out  very  soon  after  birth.  But  in  a  large  majority 
of  cases  the  child  is  bom  not  only  alive,  but  healthy,  fat,  and 
plump,  and  remains  so  for  three  or  four  weeks  after  bii'th.  Tlien 
it  aoqnires  a  nasal  catarrh,  causing  the  symptom  commonly  known 
as  mmffUM^  with  a  discharge — at  first  thin  and  serous,  af  tei-wai-ds 
thicker,  purulent,  and  drying  up  into  crusts,  which  obstruct  the 
DortrilB,  so  that  middng  is  difficult.     At  the  same  time  a  rash 
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dppears,  most  couuiiouly  on  the  butt*>i'kH  and  adjacent  pnrts  of 
tue  thigh,  buuk,  »ud  abduueu.  It  ron^bttis  uuxt  often  of  i-itculiU' 
jHttcbes,  bruwnisli  red  like  the  lean  of  hum,  dry,  tihiny,  luul 
inelustio ;  the  piiUthes  run  together,  and  form  larger  areae  of 
in-egul[>r  Hhagra,  but  mostly  with  a  well-deliiied  edge.  Jt  is  not 
always  easy  to  distinguish  this  fi-orn  eczema  intertrigu  in  the 
xitujttions  liHble  to  this  lust  eruption;  and  the  two  vonditioua 
pi-ohably  co-exist  sometimes.  Lws  frequently  ttie  i-wdi  is  [Mpular, 
l>iislulai',  or  bullouij,  Uther  lesions  ocouning  in  eai-ly  infamy  aiv 
stomatitis,  ulcei'atiouK  about  the  lipa  and  angles  of  the  mouth, 
i^jtidly  forming  cut^ineous  abscesaes,  and  penotrtitis.  WitJi  all 
this  the  nutiation  of  Uie  child  may  be  little  affected,  but  souk- 
lime«  witHting  I'eeiulttt,  Hiid  tlie  face  acquires  a  witlierett  aud 
shrunken  apjieki-itnce  like  thiitof  undd  man.  In  this  stAge  de«tli 
may  occur ;  but  under  treatment,  or  othenvise,  all  the  tymptouKi 
may  subside,  and  the  child  may  show  no  indications  of  the  taint 
for  many  yeai-s,  when,  often  fibout  the  time  of  pubeily,  s)-mptouiEt 
u[)I«u'  which  lu-e  more  or  less  comparable  with  those  of  the  third 
sLa^e  of  the  HOtjuiied  disease. 

Later  Symptoms. — These  are  :  pei-iostitis,  with  the  furiuatioD 
uf  nudeKi  synotHtis;  scaly  or  lupoid  akin  eruptions,  which  are 
not  very  common  ;  bilateral  deafness  coming  on  with  noises  in 
Uie  ears,  but  witLout  pain  or  dischai'ge ;  disseminated  ehoioiditis ; 
iritiii  and  keratitis.  The  lust  is  common  in  inherited  syphilis — 
nut  so  in  tlie  acquii'ed  disease ;  it  causes  opacity  of  the  cornea, 
wliich  gntdually  incre«sei<  till  the  cornea  IooIes  like  ground  glass. 
It  is  «»NociateU  with  ciliaiy  congestion,  and  iti  late  stages  veaselei 
UMV  eiicniach  upon  the  cornea,  pi-odudng  a  "  salmon  jntch."  It« 
tvndeiii-y  is  to  reco\'ei-.  But  in  addition  to  these  fresh  lemons, 
inherjtea  syjilulis  may  he  I'ecognised  by  some  permanent  de- 
formities, the  result  mostly  of  those  changes  which  took  place  in 
infancy.  Such  pei^wus  preeent  a  broad  forehead,  with  unusmil 
liiTUuineuce  uf  tlie  two  halves  of  the  fi-ontal  bone ;  the  bridge  of 
lht>  nwtt  is  U-uad  and  sunken  ;  around  the  mouth  are  numenms 
linimr  ciiiitiioes  iiuUating  from  the  orifice  as  a  centre;  and  the 

tidruMiHtiit  twUi,  as  wiis  fi:'st  pointed  out  by  Hub^hinson,  show 
ntluiTA  fuim  wliich  uloue  an  al>solute  diagnosis  of  the  condition 
UM,v  Iw  UMile.  It  is  only  the  upper  centi'al  incisors  that  <wn  Iw 
ivMil  ti))ou  for  this  pui'pose,  though  other  teeth  may  be  similarly 
*|Kv4v>l :  they  aro  slioi't,  narrower  at  the  edge  than  neai'  the  gum, 
<wnl  lh«>  ed^  proMnts  a  single  central  cleft  or  notch.  This  notch 
M  kI  6nJl,  iwutt  after  the  eruption  of  the  tooth,  filled  by  a  notched 
«^i^  vt  M)«.wm)  dt'Utiue,  which  soon  breuks  away.  This  change 
tM  IW  UvUi  must  lie  distinguished  from  the  simple  tiunsverse 
MMt\tMii  whH'h  ttinv  l>I^sult  from  the  excessive  use  of  mercury  in 
m4mmc^iWUhujc  shUHHtitis,  and  intei-fering  with  the  pi-oper  de- 
iif  ihv  Itioth-Mu's.     An  intei-stitial  hejMtitis  is  another 
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iiii|>i,'rtaiit    ru^suit    of    congenital     sypliili.s    (see    Cirrhosis    oi'    the 
Liver). 

Treatment. — Meix^rmy  acts  with  reiuiirkiihle  nipidity  in  infan- 
tile Kv-philis.  A  grain  of  grey  powder  thi*ee  times"  a  day,  or 
fiq.  hyd.  perchlor.  20  or  30  minims,  will  quickly  cure  the  i-ash, 
naffles,  or  other  &ymptoms,  and  improve  the  nutrition  of  the 
diild,  if  it  is  defective.  If  these  cause  purging,  unguentuia 
liydnugyri  (10  grains)  may  be  rubbed  into  the  paJms  and  soles 
D^t  and  morning.  Iodide  of  potassium  is  of  less  value,  but 
Duiy  be  given  in  doses  of  2  or  3  giuins  three  tunes  daily.  To 
mucous  patches,  or  ulcemted  skin  diseases,  calomel  powder  or 
mercurial  ointments  may  be  dii^ectly  applied. 


TUBEBOULOSIS. 

By  tuberculosis  is  meant  the  formation  in  one  or  more  organs 
of  certain  bodies  called  '*  tttberdes**;  and  these  are  now  known  to 
depend  upon  the  presence  of  a  specific  micro-organism — the  haciUus 
tfAeradons  of  Koch. 

A  tubercle  in  its  most  typical  form  is  a  small  firm  nodule, 
wiiich  consists  of  one  or  more  /oct,  having  the  following  struc- 
ture:— Externally  lymphoid  cells,  within  these  epithelioid  cells, 
and  in  the  centre  a  giarU  ceU,  with  several  nuclei.     Sometimes 
there  is  a  delicate  reticulum  or  stroma,  and  invariably  the  charac- 
teristic bacilli  ar^  present  in  one  or  other  part,  especially  in  tlie 
oaghboui'hood  of  the  giant  cell.     Sometimes  the  giant  cells  aie 
absent,  sometimes  also  the  epithelioid  cells,  so  that  the  tubeit;le 
may  consist  only  of  lymphoid  cells. 

This  typical  form  is  shown  by  the  structures  known  as  grey  or 
miUmry  tubercles,  which  have  a  pearly  gi*ey  or  sometimes  yellowish- 
grey  colour,  measure  from  one  to  two  millimetres  in  diameter,  and 
are  well  seen  in  the  lungs,  liver,  and  kidneys. 

As  the  tubercle  enlarges,  it  undergoes  a  process  of  neci-oni^, 
either  from  deficient  vascular  supply,  for  no  vessel  penetrates 
within  the  tubercle,  or  as  a  result  of  some  chemiail  substance 
secreted  by  the  bacilli.  It  becomes  opaque  yellow  and  cheesy  in 
the  centre,  and  the  caseous  matter,  examined  under  the  micro- 
soc^,  shows  shrunken  leucocytes,  fat  granules,  and  debris.  The 
caseous  centre  enlarges,  while  at  its  periphery  the  tubei-cle  may 
be  invading  more  and  more  of  the  organ  in  which  it  is  situated, 
the  new  tubercle  becoming  cheesy  in  its  turn.  In  tliis  condition 
it  is  known  as  a  yeUoio  or  cheesy  tubercle.  In  the  solid  organs, 
laige  iB^erical  caseous  masses  are  formed,  as  may  be  seen  in 
the  btain,  and  to  a  less  extent  in  the  spleen.  If  the  tubercle 
fanned  originally  on  a  surface  commimicating  with  a  duct,  the 
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Ir  tubercle  m&v  braok  down,  Mitd  be  dieduuged, 
li  of  olcec,  wMcb  enlarget>  by  a  couUmuiuce  <t 
B  MiKW :  tl™  HWT  be  seen  in  the  long,  the  intetttiM, 
sad  tb«  iirivi*  sf  th»  kidneys.     Home  caseous  mnsiies  nltimatdy 
'«ag«  sIcjptMA^  (fa^C^lr  by  culcium  pLoHp)iat«),  by  vrluch  the 
'     ■     —^  ■    '       m1,  and  the  Iwion  ceases  to  be  in- 

a  JUiroid 

1  tiM  tubercle  itj^If  slirinks  into  »  fibi-wu 
1  the  surfHTU  of  the  jileuni  mmI 
« |ibce  in  the  laaga. 
BB  ax*  minute  rmU,  f-tnii^ht,  or  very 
J  1M>3  nun.  or  3  /i  in  length— tlutt  \f, 
t  Ike  dianietiei'  of  a  fed  blood-cor]>u§de — 
h)M  one-sixtb  of  their  length.     They  havs 
1  |«went  two  or  luoi-e  bright  spots,  oftMl 
were  at  first  r^^iled  mh  K|>oreti.     Like 
i  they  tam  be  stiuaed  by  special  reagents, 
j  tbem  by  this  meiuifi  in  the  spnta  ii- 
described  htnafter  (aet  Dw^nofiis  of  Fhthitiis). 

EspenBMat  hu  dMtiy  shown  thiit  the  introductiun  of 
tuben-le-hncUli  into  Um  tusues  will  produce  tubeiTlcs;  and  this 
m»:st  be  by  suuM  ipecal  irritout  propei-tiea  of  the  Iwcillttfi.  i 
The  bscilliM  nmy  eut«r  frouL  without  tbi^ugh  the  mucous 
pnfiHBgee,  vt  which  Uie  re^unttory  gives  us  the  jireponderating 
niunber  of  instiuu-'os;  thus,  tuberculosis  of  the  lung  follows  the 
lodgment  uf  the  Inrillus  iu  the  bronchioles  or  lung  iJMiue.  It 
nmy  be  intruducetl  into  tlie  alimentHry  CAUil,  either  by  milk  or  by 
mnil  supplied  from  Mninuils,  whidi  iu«  the  subject  of  tuhenle. 
With  comiwimtive  rarity  the  bnciUuij  luay  eut«r  thruugli  a  wound. 
In  all  antes  we  must  st)i>pi»»  n  i^i^cial  dis|>ot»itioii  on  the  pirt  of 
the  individmil  {'^.,  licrvdily),  or  of  liie  tissue  first  iiflevtcil  (ty., 
depressed  vitAlity  from  infliuiiuuktitni),  which  ullcws  the  tubercle 
to  establish  itself  and  thrive.  This  part  of  tlio  suhjet.'t  is  fui-tlier 
coD^idered  in  the  clukpter  on  Phtliisis. 

When  it  luus  once  gained  a  hold  on  any  oue  piirt,  it  may 
remain  more  or  les*  locnli^etl,  or  it  intiy,  after  a  long  time,  spread 
throughout  the  whole  of  the  body.  The  result,  in  the  latu-r 
case,  is  the  development  of  miliary  tuliereles  in  a  number  of 
organs  at  oiice^-e.i/.,  the  lungs,  liver,  apleen,  kidneys,  and  cerebml 
meninges. 

What  here  follows  is  an  account  of  the  symptoms  which 
UKually  aew)Ui])itiiy  this  generalisation  of  tubenle.  Tlie  »ym](t«im> 
of  its  looil  defMieition  in  the  various  oi'gHita  are  described  in  other 
duipters  (ue  Tubercular  Meningitis,  Phthisis,  Tubercular  Feri- 
tMiitiis  Tubpide  of  the  Kidney,  Ac,  Ac). 


ii..llK-r  l.,.-il,^'  >[..l-.-l.  In  ;,iiv  .-.im-,  llll-  ..(ilv  -r;,':,i,.s  wlii.-li 
i-u  to  .leliiiite  IihmI  t-ymi.tonis  ill.!  lilt-  liiuf;.s  iiii.l  111.. 
tm  of  ttie  bniin  ;  tliB  other  ttymptoiuit  lu-e  UixJc  in  kiuit, 
h  AH  are  {iroducetl  by  other  infectious  praceHsex.  When 
1  nympbiiDM  are  present  early  in  the  case,  they  geDerally 
ImoBt  entirely  the  pulmonury  condition,  and  the  case  in 
d  as  one  of  tubercular  meningitis.  This  diitease  will  be 
ily  described,  and  it  will  be  noted  that  after  death  in 
ies  a  tuberculosis  of  tlie  lungs  and  other  organs  may  be 
without  any  clinical  warning  that  they  were  implicated, 
se  of  acute  tiibeccuIoKis  is  fatal  wiUiout  any  coi-ebinl 
Ds  and  without  tubercle  of  the  meninges,  then  the  tuber- 
bo  certainly  found  in  the  lungs,  and  of  these  cases  in 
e  symptoms  are  obviously  pulmonary,  while  in  others  they 
-«  general.  Thus  cases  of  miliary  tuberculosis  may  l>e 
into  three  groups  : — (1)  Those  with  predominant  cerebiitl 
as  (tubetx»lar  meningitis) ;  (2)  those  with  predominant 
uy  symptoms  (pulmonary  tuberculosis);  (3)  those  with 
symptoms  of  infectious  disease,  in  which  also  the  lungs 
leraJly  involved,  and  which  may  also  present  even  sumu 
symptoms.  It  is  of  the  last  two  forms,  in  which  jnil- 
tubtrculosis  is  a  port  of  geuei-al  tuberculosis,  that  tlie 
section  will  deal. 

logy. — A  general  infection  with  tubercle  occurs  as  a  com- 
1  of  local  tubercular  diseases  in  various  parts  of  the  body ; 
ance,  the  lunes,  the  bones,  the  lymphatic  ulands,  or  tliu 
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H.itvi-  ineisles  or  wlnjopiiig -cough,  hikI  very  nu'ely  uitev  typhoid 

Aiiatoin7.^It  iH  ill  mUiiiry  tubei'culosis  tbut  ouu  tiiidn  tJie 
luudt  ty]iicul  exiuuples  of  tubei'cle.  Tlifougli  the  lungit  the 
tubei'ules  ui-e,  iis  n  nils,  miifornily  suitUn-ed  more  oi'  Iww  thitJtly ; 
ixxMsioiuvlly  only  they  Dwy  show  a  gi-outer  pi'efei'euue  for  the 
a|iii!e8,  Eveiy  foiiu  of  tubercle  nwy  be  seeii — the  gi-ey,  hanl 
gitiDuIations,  or  the  lai:ger  uuteatiiig  tubercles,  uud  Hometiuiett 
tliese  may  be  hreukiug  down  in  the  centre,  foruiing  miniit« 
cavitieH,  Definite  putubes  of  pneumonic  consolidation  occur,  but 
are  not  conuiion.  8orae  iufimiuniitjon  of  the  bionchi,  especially 
the  KimJleHt,  is  always  pi'ewent. 

Tubercles  are  sometiiueH  found  on  the  |ileuni!,  and  pleurisy  is 
oft«n  the  result.  lu  uwee  giiifted  on  »  fomiei'  phthisis,  consoli- 
dation and  cavities  will  alrio  be  present.  In  the  otlier  organs 
mentioned  tubeivlet)  are  idiw  found,  uf  diflerent  ages  in  diffeivut 
cases.  Tubercle  bacilli  have  been  found  in  the  blood  Iwth  during 
life  and  rvfter  deatli. 

Symptoms. — These  lire  at  iii-st  and  often  throughout  vei-y 
obscure.  Tiie  patient  contplaius  of  weaknesB,  iniibility  to  do  liis 
work,  loss  of  flesh,  anorexiu,  with  naiinea,  or  sickness,  and  head- 
ache. The  bowels  may  be  constipated  oi'  occasionally  loose  for 
a  few  days.  Pyrexia  is  present,  of  a  somewhat  irregular  type, 
generully  tngh  Ju  the  evening  and  much  lower  in  the  morning ; 
thus  the  evening  temfieratux'e  may  range  from  100"  to  103°, 
the  morning  tempenitiii-e  from  98°  to  100°.  Sometimes  the  urine 
contains  a  trace  of  albumen.  Physical  examination  in  other 
parts  may  I'eveal  nothing,  and  such  cases  ai-e  often  tor  u  time 
thought  to  be  enteric  fever,  though  the  absence  of  spots,  of  dis- 
tension of  the  abdomen,  and  of  clianicteristic  diaii'bwn  makeet 
such  a  diagnosis  uncertain.  If  after  a  time  some  I'honclii  or 
rliles  should  be  heard  in  the  chest,  the  i-esemblance  to  typhoid 
fever  is  none  the  less  ;  but  thei^j  is  often  more  pallor  and  lividity 
of  tlie  face,  and  raoie  mindity  of  breathing  in  inopoition  to  the 
pulse  and  the  physical  signs  of  the  chest  than  is  common  in 
enteric  fever.  The  {Hktieut  gets  more  emaciated,  the  pulse  is 
lupid  and  feeble,  the  tongue  dry,  food  is  taken  badly,  and  pros- 
tration becomes  marked.  Pulmonary  xymptoms  may  then 
become  moi'e  pi-orainent,  such  us  cough  and  scanty  mucous 
expectoration ;  and  on  auscultation  more  or  leas  extensively 
diffused  riles  may  be  heard,  or  some  cerebral  sj'uiptoms  may 
manifest  themselves,  such  as  strabismus,  itnilateral  ptosis,  weak- 
ness of  one  leg,  twitching  in  one  or  other  limb,  or  general 
conviUsions.  The  piostmtion  increases,  there  may  be  coma,  and 
death  is  the  result.  The  duration  is  from  four  to  ten  or  twelve 
weeks. 

In  othei-  cases  the  pidmonaiy  symptoms  ai-e  fivm  the  fii*st  moi-e 
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ninrked,      Hfit;  iilwi  tlie  li>ti  of  fctiviigtli  utiii  eiiiiiciHtinii  luc  ]>ii)- 

noiiuu^  but  quite   Hii-ly   thuvv  occur  cough,  ilyxpiKEft,  Mcanty 

miicuuH  exiN^ctonition,  ttngiHl  it  mity  be  with  blood,  imd  8ometime» 

jniit  lia  the  side.     The  phyHical  Higii»  ure  iit  firKt  tiuggnstive  of 

bronuhitis.     Resoiuince  is  but  little  uffected,  theri>  luay  bu  a  oliglit 

inipuirment  ut  one  apex,  or,  on  the  other  hand,  eoue  inrrense  of 

rwoniuiue  ovei'  the  whole  ulieat.     With  tlie  Ntothoiioope  one  hMTN 

■sibilant  and  HO&oi'ouii  rhonclu.  Hue  iind  mnall  rales,  of  which  uuinv 

m-B  coDsouating.     Only  occaisiunally  one  gettt  scnttered  put4:he«  of 

■  high-pitched  breuUdng  oi*  o1»cure  duloe^e.     If  the  condition  is 

I  necondai'y  to  un  old  phthitis  the  i^nn  of  this  will  of  ixtmiMi  be 

I  'Ohnerved   ut  the  Hauie  time.      Wlieu  tJiese  conditions  tav  well 

I  niArked  tiie  [mtient  presents  a  hi^'h  degree  of  cyiinoxiti— the  fiu-v, 

I  lipui'^noee,  eai-H,  and  cheeku  being  livid  and  the  fingers  sluiinkeii 

FiO.  U. 
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Chul  d[  t  Cue  uf  GeDiinl  TuberuuloslB,  [aUl  al  IU<:  In'giDUiug  <A  tlit: 
Teoth  Week, 

i  blue,  The  t«mpeiikture  haii  the  uhaiucteristios  nh'eady  uot«d. 
the  ti/piie  inversus  is  pi-eaent,  the  morning  tempei'atui'e 
being  high  and  the  evening  low. 

Dnitli  at  length  takes  place,  after  fi-om  three  to  eight  or  ten 
weeks,  with  incretwing  dyspncea,  lividity,  pi'OMtnvtion,  or  drowsi- 
nese.  The  ophtluilmotwope  should  not  be  forgotten,  as  dioi-otdiil 
tubercles  may  be  iseen  in  some  uises,  and  optic  neuntiis  where  the 
meninges  lU'e  sufficiently  implimt«d. 

DiagnoBis. — The  toBidioiui  beginning,  and  the  compuiittively 
mpid  proetratiou  with  a  febnle  illness,  easily  lead  one  to  coti- 
foond  this  disease  with  ent«iic  fever,  and  the  symptoms  of 
broncluti^  as  long  as  they  are  modei-ate,  i-ather  increase  the 
difficulty.  The  points  in  favour  of  enteric  fever  would  be  I'ose 
spots,  typical  diaiThcea,  and  distended  abdomen  ;  those  in  favoui' 
1^  miliary  tubei'culosis  ai-e  rapid  ema,ciation  from  the  first,  t)ie 
mixed  pallor  iiud  cyanosis  of  the  face,  as  contrasted  with  the 
pink  flush  and  white  face  of  enteric  fever,  and  the  inpiility  of 
breathing  out  of  propurtiou  to  the  other  yigns  uf  iUueaB.     The 
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fxicuri-etice  of  any  ivi-eljiiil  sjjii|iUim  hliouH  at  once  give  the  clue 
to  the  natui-e  of  the  disease,  and  in  nny  doubtful  case  the  fundiw 
of  the  eye  shatild  be  examined  for  tubercles.  These,  however,  are 
present  in  only  a  minority  of  cases,  and  optic  neuritis  is  less 
likely  to  give  assistance,  since  it  is  not  generally  seen  before  the 
onset  of  the  cerebral  symptoms  themselves,  and,  moreover,  occa- 
sionally occtint  in  enteric  fever.  The  pi-onoiinced  pulmonaiy  cases 
iii-e  more  likely  to  be  confounded  with  bronchitis  or  broncho- 
pneumonia. The  high  fever  and  the  rapid  emaciation,  combined 
with  hronchitic  signs  and  marked  cyanosis,  should  help  to  dis- 
tingnish  acute  tuberculosis.  Csse«  of  broncho-pneumonia  jii-esent 
gi-Bftter  difficulties ;  the  physical  signs,  the  remittent  pyrexia,  and 
liome  cyanosis  are  common  to  both.  Generally,  the  shorter  durfi- 
tion,  or  the  presence  of  rather  decided  areas  of  oonsolidation,  will 
point  to  broncho-pneumonia;  but  broncho^pneiunonia  may  latit 
long  enough  to  be  mistaken  for  tuherculosis.  When  a  child  has 
lung  complications  after  wliixiping-congh  it  is  often  very  difficult 
to  distinguish  between  broncho-pueumonia  and  tuberculosiFi ;  in 
tliis  case  it  is  more  common  to  diagnose  tlie  former  disease  or  to 
overlook  the  fact  that  tlie  latter  may  be  tliere.  It  may  be  sus- 
pected if  the  syniptoma  are  prolonged  for  eeveml  weeks  with 
incraising  cyanosis  and  wnsting. 

Prognosis  —Though  it  is  Ijelieved  by  some  tliat  miliaiy  tulwr- 
culosis  may  retwver,  the  cases  must  be  iwe,  and  the  tendency 
would  he,  in  the  almence  of  imequivocul  evidetic©  of  tubeit'lu 
(bacilli  in  blood  or  spntimi),  to  believe  that  the  ease  had  been 
either  enteric  fever  or  broncho-pneumonia. 

Treatment. — This  must  )>«  almost  jiurely  syuijitomatic  and  sup- 
{Kirting.  Abundant  fluid  nourishment  and  small  doses  of  stiniu- 
iantit!  should  be  given ;  opiates  may  bo  administered  to  relieve 
pain  or  distressing  cough,  and  lunnionia  as  an  expectofuat. 


{Lepra.     Ekphantituii  (irtrcorum.) 

A  cliivnic  infectious  disease  caused  by  the  Bitcilbit  Lefn-tt 
(Hansen),  and  cliaincterised  by  nodular  lesions  of  the  skin, 
mucous  membranes,  and  nerve-trunks.  It  is  nut  common  in 
Europe,  except  in  Norway,  and  is,  as  u  rule,  only  seen  in  England 
in  the  case  of  patients  who  have  liveil  in  the  East  or  West  Indies. 
But  it  is  found  in  some  \fnvKi<  of  South  £in-o|K',  and,  lunongst 
other  places,  in  India,  Bunouh,  Siam,  ChiiM,  Japan,  the  N(Rtb- 
East  of  Africa,  the  Cape  of  GiK>d  Hope,  West  Indies,  Mexico, 
Ceutral  Amonca  and  {iart«  of  South  America,  au<l  many  Islands 


i 
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of  the  Parific.  It  ia  not  nt  all  dear  wh«t  determines  its  intportiio- 
tion  into  the  body.  It  i&  Dot  peculiar  to  one  kind  of  climate  m-  sail, 
nur  can  it  be  shown  to  result  from  any  special  kind  of  diet,  though 
un  esclusiTe  fish  diet  lias  been  aUe^j^  as  a  cause.  Heredity  (ie(!Ru> 
t»}  hnre  but  little  inflneiice.  Dirac-t  tmnKmiwion  has  only  ocuv- 
fdonally  been  provetl,  and  nnrseB  have  lived  in  leper  iiiMtitutiuiu 
for  yewrs  with  impunity;  but  it  ha«  been  Kuccensfully  inoculated, 
and  it  vi  in  all  probability  contngion».  It  occiu's  in  yoim^  {leople 
of  both  nexes. 

Symptonu  and  Oonne. — It  often  he|;inR  with  nomc  general 
indL-ijuiwitiiin  or  miilaisi',  with  slight  fpver;  ami  the  legion  of  the 
-skin  tii-^  sliows  ilsfif  as  red  or  hrowiiinh-red  npobi  on  the  limhfi  m- 
trunk  {l^pra  Jiuieuioaa).  They  may  be  from  linlf  an  inch  to  tliroe 
or  four  inches  in  diameter,  are  round  or  irrefcular  in  sbape,  and 
■lightly  flwollen,  Bometimefi  they  form  ringn  by  clearing  np  of 
the  centre  of  a.  field.  With  the  milKiidence  of  the  pyrexia  tliey 
may  aiao  fade,  hut  are  ant  to  leave  pigment<id  Rtnin»,  m-  wane- 

ftitnes  white  Rpottt  beliind  them ;  and  fi-nm   time  to  time  freHh 

tlllnemes  and  fresh  ontbreakH  of  tijxitA  occur. 

In  the  form  known  ax  Lepra  tuhereulosa  ur  L.  nadoga  thern 

focciir.  sinuiltaneoiMly,  with  the  spotA,  or  aft^r  an  interval,  liiirtl 

,  slevationH  of  the  «kin,  from  Uie  siee  of  a  pea  to  that  of  a  hawd- 
nnt  or  lai^er.  They  may  persist  for  a  long  time,  or  may  ultimately 
di^nppear,  leaving  pigment  xpotH  behind ;  oi-  they  may  Hotten, 
lireak  throngh  the  skin,  and  Imve  indolent  ideeix,  having  weak 
gr&nulationf),  and  <lischarging  a  scanty  tliin  pus.  The  noitules 
appear  mostly  on  tlie  face,  on  tlie  dorsal  snrfiu'es  of  the  bands  and 
feet,  and  on  other  parbt  of  the  limbs.  On  the  face  they  are  apt 
to  prodnce  great  deformity  by  the  enormona  thickening  of  tlie 
evebrowa,  the  nose,  cheek»,  and  lobefi  of  the  ears;  and  the  very 
ctutmcteristic  appearance  thus  produced  ia  dearribed  a.<4  leofUiatU, 
from  it8  resemblance  to  the  face  of  a  lion.  The  tubercles  also 
develop  in  the  mucous  memhi'anefi  of  the  month,  the  gums,  the 
palnte,  tile  larynx,  <«■  tlie  nose ;  and  the  voice  may  be  rough  and 
hovnte,  or  high-pitched  and  feeble  in  eonKetjuence.  The  ulcein  ■ 
may  eat  deeply  into  the  [larta  beneath,  so  as  to  ei-rale  t^'udous  and 
bones,  and  ojien  the  joints.' 

In  Lepra  aiuegthetiea  nervous  symptoms  predominate,  hut  they 
ofti>n  coexist  with  the  conditions  above  described.  They  consLst 
partly  of  tingling,  partly  of  numbness  and  actual  aniesthesia,  as 
proved  by  the  inahUity  to  feel  the  prick  of  a  needle-point.  This 
is  found  in  varions  isolated  patches  on  the  limbs  and  ti-unk ;  aud 
ovei-  these  patches  tlie  skin  is  either  palei'  than  normal  or  moi-e 
pigmented,  the  hairs  are  small  and  wanting  in  pigment,  and  the 
skin  generally  is  smooth  and  glistening.  In  this  fonn,  also,  deep 
nlcemtions  take  place  over  the  joints  of  the  fingers  ami  tees,  and 
the  phalanges,  or  carpal  or  tarsal  bones,  may  ultimately  be  shed  ; 
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.   --.-.v       '^■^     i/^nt.    1-wo..  .»>    hss   Kvn    found   not 

.^     -v.-  -<>>    »^     '^^^    vi  »i   t. n;    .-r   i.:.i-   '.-.orves,  hut  also  in 

,1      ,1.,  .>.    ^     v    x.fci,x»i,  ♦-•xiiv»s  lv."-:^s.  and  niivlv  in  the 

Tj^^^^*^         *N     .'^>««fMr    K    ri  Hk.u:v>L.V ^    incunihle.     Tlio  mitst 

,, „    V    -5-.*»    <  ^     ^wtv^v  n}tf  jtfc^ivsit  to  a  lo(^ility  in  whieh 

r\    .^^^w>»  ^N  -^   H«.MMi^.  V  4'"*%*  y.\xt  t\HHi  anti  «xl-liv*»r  oil,  and 

I    >«inr'-  '••^**»'^^  ^"  '^^^^  *-Vvw  ds  «wy  U»  prestMit.     Chaul- 

"^  w*.    .Ill    o-:.-*    ^    ^*iiv\»««jfck  ^,>k-«vtisini;   fmm  20  minims  to 


I 


j 
lit 


^,     I  »  4iM#i«i«  .^.H^'^.v'i^Nt  ^J  W»rile  rencrtion  of  an  inter- 

,    I  .M^  ^H  •>»••  f«M^w%»v«i  *>ll  <*lwiNwos  in  various  pjii-t^  or 

i(-  ^  ^Wi^  nfr^NWH^Hx  W  tho  K"«t  nuijority  of  csisc^s, 

■^     *'''T»  ^••♦•ti^v  oi  i»T,  v^**i  wound,  areidental  or  o|>eni- 

.     .rtn^*  f^  ^WN  m  *«*^  l***^  *»^  ^^^^  ^yh'     Henw  it 

•     .  'ikM^  *  Mitvi^l  ^MM!«^  Mud  was  in  foiiner  times 

**  »  Ki,  iMffMil  «i»t^  «^  A  iMMpitjd,  until  the  almost 

•.'..I  ^r^im<  TOoUK^Is^rf  theti-eaitnifut  of  wounds 

•  ..A  yif^.    Bnt  ft  W  «  UuhHwiI  interest  as  well, 
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nnoe  it  is  eowntkUy  a  general  diaease;  it  may  arise  from  lesionn 
whii^  oome  freqaently  ander  the  notice  of  the  phymcian,  Ruch  as 
ak9eratiana  of  the  muooua  surCaoeB  which  are  not  amenable  to  anti- 
SBptic  treatment;  and  it  occore  ezoqitionally  without  any  pre- 
ceding lesion,  so  far  as  can  be  ascertained  by  the  most  careful 
enuninatkm,  whether  daring  life  cnr  after  death  (so-ealled  idiopathic 

With  this  exception,  tiie  association  of  the  disease  with  the 
primary  lesion  is  quite  obvious  in  all  cases ;  and  the  name  pywmia 
(pus  in  the  blood)  arose  from  ihe  idea  that  the  pus  was  actually 
transferred  from  tiie  original  lesion  to  the  seat  of  the  Reoondar}' 
abscesses  along  veins  in  which  no  protective  coagulum  liad  been 
formed.  It  is  now,  however,  dear  that  the  disease  is  due  to  a 
double  process — (1)  the  absorption  of  pyogenic  oipiniKnis,  and  (2) 
the  impaction  of  numerous  emboli  in  different  partH  of  the  body. 
The  organiffln  is  in  most  cases  the  iirepioenecus  pi/ofjeues,  less  com- 
monly a  tiaphyloeoecuB.  The  emlxdi  are  fragments  of  thrombus, 
pus,  or  debris^  which  contain  micro-organisms,  and  which,  being 
arrested  in  the  minute  vessels  of  a  part,  not  only  cause  tVi/an^ioii, 
in  the  same  way  as  other  non-septic  emlN)li  (see  Enilx)liHm),  but 
also  set  up  inflammation  and  suppuration.  The  thn)mbu8  is  fre- 
(|Dently  provided  by  the  coagulation  of  blood  in  the  veins  in 
eonnection  with  the  wound.  Embolism  is  most  common  in  the 
bases  of  the  lungs,  where  the  wedge-shaped  or  conical  areas  of 
lobular  pneumonia  and  suppuration  are  the  most  characteristic 
featnre  of  pysmia.  But  abscesses  occur  in  other  paits  of  the  body, 
sodi  as  the  liver,  spleen,  and  kidne3rs,  which  ai*e  not  within  the 
pnlmonarT  circulation.  Cocci  are  found  in  the  secondary  lesions, 
both  in  the  capillaries  and  in  the  tissues ;  and  they  are  seen,  but 
not  constantly,  in  the  blood.  The  occurrence  of  abscesses  in  the 
range  of  the  systemic  circulation  is  not  veiy  easily  explaine<l. 
The  embolic  particles  are  not  likely  to  pass  through  the  capillai*ies 
of  the  long,  and  it  must  be  supposed  that  cocci  which  can  so  pass 
may  become  aggregated  togetiier  to  form  emboli  in  the  liver, 
qdeen,  and  kidneys ;  or  that  the  organisms  ai*e  deposited  in  the 
endothelium  of  vessels  and  there  grow,  or  perforate  into  the  tissues 
and  form  abscesses. 

Secondary  abscesses,  indeed,  may  occur  in  nearly  every  part  of 
the  body,  but  particular  organs  are  associated  together  in  ways 
that  are  partly,  but  not  altogether,  explained  by  the  course  of  the 
blood-stream.  (1)  In  the  more  conmion  acute  fatal  pyasmia^  the 
abscesses  are  nearly 'always  found  in  the  lung,  and  perhaps  there 
akme.  They  are  often  associated  with  acute  pleui-isy,  which  may 
be  serous  or  purulent ;  this  is  mostly  referable  to  the  proximity 
of  the  abscesses  to  the  pleiual  membrane.  Pericarditis  and  peii- 
tonitis  also  occur.  (2)  Another  kind  of  case  l)egins  with  acute 
necrosis  of  a  bdne ;  and  the  secondary  abscesses  foim  especially  in 
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the  mrdiac  miiBcte  and  in  the  kidneyp.  (3)  In  portal  py»mia  the 
jifiniary  lemon  is  mostly  fotne  form  of  nlctmtioii  of  the  intestine, 
and  secondary  alK^veenes  toiTii  in  the  liver,  with  or  without  a 
suppurative  pylophlebitis.  (4)  A  fourth  vimety  is  infective  endo- 
car^tis,  which  was  called  by  Wilka  arterial  pj/amia;  and  in 
wbicli  micnvorganiHrns  luid  lUbriiof  thi-ombufi  are  conveyed  in  the 
liloiMl-sti'eAin  to  distant  organs,  and  may  prodnce  Kuppurnting 
iufnrcts,  especially  in  the  biuin,  kidneys,  and  spleen.  This  closely 
nwembles  ordinary  pyajmia ;  indeed,  it  may  liave  typical  pyiemic 
i^mphons,  tind  fonn  part  of  pys^miit  iteelf. 

In  e&rmtie  pyamiia  the  viscera  are  mostly  spared,  nbRcesses  form 
in  Uiu  sultcutaneous  tiKsiies,  and  the  joints  inllame  or  suppurate. 
This  is  not  uDcommon  hi  piicii<«ml  cftses.  Watfion  (Jheyne  does 
iHil  repitil  this  as  a  true  pyfemia,  since  the  abseesaes  do  not  appear 
ti>  «lrpcnd  on  ejnbolic  processes.  A  similar  objection  would  bold 
«iU)  K^!aitl  to  gonon-hteal  synovitis  and  scarlatinal  I'beumatism 
bfiwg  if^rded  as  pytemic  in  origin. 

XtidLocT- — AjArt  fi-om  accidental  and  operative  wounds,  the 
ktaons  which  lay  tlie  l>6dy  open  to  pytemic  infection  are  typhoid 
tv  dv««ntenc  ulceiHtioii  of  tlio  intestine,  ulceration  of  t)ie  vermi- 
fntv  ftppendix,  fistula,  gonnirliaa,  prostatic  septic  thrombosis, 
MJtn  tN«]n,  and  post-inrtum  exposiu'C  of  the  uterine  surface. 
I^M^mnrri  such  geneml  conditions  as  Bright's  disease,  and 
MMto  j«>v<«K.ai«licl>('ved  to  predispose  to  the  «*uiTenceof  pytemia. 
TV  b>c(  tlwt  Mxnilcd  idiopathic  cases  occiu-  is  [nmlleled  in  other 
Imik)  of  infMtive  disease,  ouch  as  infective  endocarditis  and 
MnAto^V^oal  fever,  where  the  mode  of  entry  of  the  organisms  is 
Ml  d«n  KplMWItt, 

'll^^_1^  disease  often  begins  suddenly  with   a   pro- 
Ctv,  follow-ed  by  profuse  sweating  and  collapse,  the  tem- 
^^^^^"j^^  and  fevei'  continues  to  be  iutemipted  by  fresch 
^I^^Litr.  «•■  ***•  '"'  •^'■•'^  '"  *''^  *'"J''  '"'*  "ft*"  without  any 
^^^  -    ''HtMraK  anorexia,  tliii-st,  and  dry  tongue;  anxiety, 
.^__,  nM  Imathing,  and  loss  of  flesli.     The  tiu-e  is  usually 
«  ««««  iblinctly  jaundiced,  and  the  uiiue  may  contain 
'-L    -  jmibI     Sielcnctf  is  not  infim|Hent,  and  diaiThosa  may 
TW  ri»*«  """)'  •'"'ss  "^t*i'  fi''^  "•" "'"  'I'lyf ;  '"'t  fever 
r  t»»niltent  type  cimtiniiea  ;  occnsioiuilly  there 
_MMtons  patches  in  various  parts  of  the  body. 
iV  )(*■'  Wions  vary,  and  the  symptoms  will 
y^^  the  lungs — as   i.s  common — are  the 
,  the  braithing  is  mpid,  with  supple- 
,  deficient  entry  of  air  at  the  bases, 
;til««;  or  there  ate  dulneas,  tubular 
nlnionary  consolidation  or  pleural 

I  will  be  shown  by  its  character- 

■  <4thwe  cases  is  often  tpiite  sbort-^H 
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bom  six  to  ten  daj-a ;  ii  typboid  comlition  enNtieH,  with  proHtoi- 
tioD,  stupor,  delii-imn,  dry  brown  tongue,  quick  feeble  iiulso,  and 
iuth. 

In  the  clu-onii:  (^u^eH,  wliere  the  visoeiu  are  dpau-txl,  iind  tlie 
•Imcmses  form  in  the  joints,  the  latter  become  swollen,  tender, 
ud  Lot ;  tender  jxtiiibj  appenr  on  the  surface  of  the  limbs  or  bodv, 
ud  beneuth  them  abtweSHes  lupidly  form,  with  thin,  iiiiheiilthy 
j/at  und  imperfectly  developed  liuutiug  whIIs.  Freiih  ubsceHses 
Oonir  from  time  to  time  for  eeverftl  weeks  or  months,  nnd  the 
JHtient  may  ultimately  i-ecover,  sometimes  with  ankylosis  uf 
joinb;  or  deuth  mny  bike  phiee  from  exlutustion.  The  symptouiH 
in  otber  (Si«es  otHy  be  modified  by  the  special  louilisution  of  the 
aewndHry  Ictuomi.  In  pywmiii  secondury  to  otitis  the  lunge  niv 
impliaiteil,  or  there  may  be  pleurisy  or  empyemii  with  the  lung 
tmae  nearly  fi-ve.  If  meningitis  ot^ui-s  the  cerebral  Hymjitouiri 
will  lurgely  mask  the  others. 

Korbid  Anatomy. ^Id  utute  atass  of  pj-wmin,  in  addition  lu 
the  [lulmomiry  ubHcesse;*  and  the  inflammation  of  the  seioiis  mem- 
!min^  thera  lU'e  found  dHi'k  fluid  blood,  soft  oiganH,  and  ecchy- 
axMes  under  the  serous  membranes. 

Diagnosis. — -Tlie  out'iirrence  of  rigoi's  nnd  profuse  sweiktings  in 
tlie  course  of  the  ti'CHtment  of  a  wound,  followed  by  collajise  and 
» typhoid  condition,  while  the  wound  lakes  on  an  unhealthy  nji- 
peaniQue,  is  iJiaracteiTstic  of  pyiemiii.  Where  the  siine  symptoms 
uocur  without  any  exteiiuit  wound  the  same  diiignosis  nuiy  Ihj 
obvious,  and  seurch  will  hitve  to  be  mitde  ufter  the  priioury  lesion, 
Nich  as  otitis,  with  dischuige  fix>m  the  euv,  disense  of  the  nose, 
int««tiin>i1  ulcei-ation,  or  alxlominal  suppuratiuo,  Sometimes  the 
rigors  tuke  pLice  with  sucli  i-eguLirity  afi  to  resemble  aywe;  the 
rmistuuce  to  the  influence  of  quinine  and  other  points  in  the 
histor}-  will  usmilly  Hei-\-e  to  [listinguisb  tlw  oises.  In/eeth-e 
mdocardilu  may  be  geneinlly  distinguished  l»y  the  pi-esence  of 
ftmrnmur;  but  endocaiditis  of  the  pulmouni-y  valves  miiy  lie 
actually  caused  by  pyfemia  necondaiy  to  suppuration,  hh  from 
wounds  or  other  sources. 

In  the  late  stages  pyiemia  nuiy  cloRely  resemble  etiUric  /era- ; 
especially  tf  there  is  no  discovei'able  lesion  to  suggest  it:  u  history 
of  rigors  would,  however,  be  opjKMed  to  entei-ic  fever.  lastly,  joint 
psios,  like  thoiie  of  rheamtUiatn,  within  a  few  weeksjof  contine- 
ment  or  miscaii'iBge  shotdd  slways  excite  a  Kuspicion  of  pyEpmiit. 
In  this  disease  the  inflammation  pereiftts  in  aich  joint  as  it  is 
involved;  whereas,  in  rheumatism,  the  piins  fly  from  joint  to 
joint,  nnd  nuiy  retmn  again  in  those  first  affected, 

Tiftttniimt — This  is  almost  hopeless  in  the  visceral  forms  ;  but 
liMi  unpnmiisiiig  in  those  with  synovitis  and  cutaneous  al)scefwe». 
Id  nil  casw  nourishment  ami  stimulants  munt  be  given  freely, 
and  quinine  (5   grains),  or  sodium  sulpho-carbolate  (10  grains), 
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eveiy  four  lioiii-s.  If  tbe  priroiiry  lesion  can  be  reached,  it 
fihouJcl  be  dealt  with  siii'gicitlly,  so  as  to  get  free  drainsge  Hod 
antiBepsis ;  and  secondary  abscesses  should  be  opened  where 
accessible. 

Sapr^uu  and  Settic^mia. 

Two  othei'  foims  of  infective  disewse  arise  in  connection  with 
wounds  and  operationK ;  they  are  due  to  the  absorption  of  the 
products  of  bacteria  or  of  the  bacteria  theninelvea,  hut  are  inde- 
pendent of  the  secondai-y  abscesses,  the  presence  of  which  consti- 
tutes pytemia.  Their  symiitoms  are  prarticiilly  identical ;  and  in 
either  case  they  vary  in  intensity,  presuroably  in  proportion  to 
the  amount  of  poison  in  operation,  consisting  mainly  of  fever, 
with  high  temperature,  prosti-ation,  quick  feeble  pult#,  vomiting 
and  diaiTha-a,  dry  tongue,  delirium,  stupor,  and  the  usual  accom- 
paniments of  the  typhoid  titate.  The  two  forms  are  oiUed  respec- 
tively saprtemiii  and  septiciemia.  In  tapitrfnia  the  symptoms  are 
due  to  the  circulation  of  poisonous  suhstnnces  (toxins  or  ptomaines), 
which  result  fi-om  the  action  of  putrefactive  bacteria  upon  necrosed 
tissues,  without  the  penetration  of  the  bacteria  into  the  circulation. 
The  poisons  are  eliminated  with  the  urine,  and  tiheir  further  pi-o- 
duction  ifi  at  once  checked  by  proper  tresilnient  (e.(/,,antisepsiK)  of  Ihe 
wound  or  9o<n-ce  of  infection.  In  teplictumia  the  micro-organisms 
ent«r  and  multiply  in  the  blood,  and  thus  the  continued  production 
of  poisons  is  only  to  a  limited  extent  affected  by  local  treatment. 

Theae  conditions,  like  pj-temia,  must  be  treated  by  local  anti- 
sephin,  and  stimulatiug  and  Kupjiorting  metisures  internally.  For 
fiu-ther  detfiils  the  i-eader  is  refeiTed  to  works  on  Surgery. 


TETANUS. 

This  disease,  of  which  the  name  is  derived  from  riirw,  I  stretch, 
consists  of  a  tonic  contraction  of  most  of  the  muscles  of  the  body, 
with  pai-oxysms  of  inci-eivsed  contraction  from  time  to  time. 

.Stiotogy. — It  occui's  in  quite  young  infants  {lelamti  7i«ona- 
lorum),  and  after  that  age,  at  all  peiiods  of  life  from  five  years 
upwmds.  It  is  moi-e  common  in  hot  comitries,  and  tlie  dark- 
skinned  races  seem  especially  liable  to  it.  A  very  frequent 
antecedent  is  injmy  (trawmatic  Utanaif.  Tliiw  may  be  of  any 
kind,  fix>m  a  mere  scratch  with  a  pin  or  nail,  to  the  most  serious 
compound  fractui'e  or  lacerated  wound ;  even  blows  and  injuries 
which  do  not  break  the  skin  have  been  said  to  cause  it.  In  new- 
born infantu  the  division  of  the  umbilical  cord  snppliea  the  trau- 
matic lesion  ;  not  infi-equently,  es|)ecitdly  in  tropical  climates,  tlie 
diseaise  follows  ujion  abortion  or  labour  at  full  term.     Cold  and 
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ituiuphiive  been  Itelil  stx'oiiuUible  Tur  wme  rn^es  but.  iwtli  ihew 

I   instaiiceB   uf   rhtumalie  Ulantu,   nud    ihotte    in    wliidi  ou  c'uun' 

GHii  be  iliHcovere)!  {idiopathic  Manue)  aiii  only  now  lie  rtf^ui-ileU 

1  tm  cuiies  in  wliich  tlie  jioint  of  eatiy  of  iJie  xpecifio  viiiie  lin»  l>t.t'ii 

'  overlooked.     Thei-e  is  evidence  of  tbe  diiiause  biviiig  sometiuiex 

tiikea  on  an  epiilemic  diaiBct^r. 

Symptoms. — Within  a  few  days  of  the  owuirence  of  tlie 
iujiiry  in  obviously  titkumatic  ouieK,  and  without  niiy  WiU-niiig 
in  otiiei'ii,  the  putient  feels  stiffness  ut  the  Itack  of  the  neck,  and 
the  snme  in  tbe  jaws,  so  that  he  is  unable  to  open  bi»  moutii 
wide,  or  to  niasticut«  propei'ly.  He  niay  continue  like  Urn  for  a 
d«y  or  two,  or  may  rapidly  pass  on  to  the  nest  Bta^e,  in  wbith 
tfaei-e  ifi  rigidity  of  the  mu^tles  of  tlie  trunk  and  to  a  less  eitt-nt 
of  tbow  of  the  extreukitieij.  The  buck  liet-onies  rigid,  and  is 
ttligbtly  arched,  with  the  conoivity  backwai-di,  {vjiitthvtonaii) ;  the 
niUHcleii  of  tlie  trunk  and  abdoiuan  buuonie  quite  bai-d  fruni 
constant  tnntractioQ ;  the  movemeota  of  the  rhe^t  turn  limited 
from  the  same  cause ;  the  lege  are  geneinlly  rigid,  but  the  ai-niM 
are  only  a  little  stiff  about  the  xhoulders  and  elbowu,  and  the 
fingers  may  be  moved  freely.  By  this  time  the  jaw  i&  genemlly 
firmly  fixed  by  contraction  of  the  m.isseter«,  and  the  teeth  «uinot 
be  aepar»t«d  for  moi-e  than  a  quarter  of  an  inch  (tn'fniiu,  oi'  lock- 
jaWj  by  which  last  name  the  diHeaae  itself  is  populai'ly  known} ; 
the  angles  of  the  mouth  are  drawn  outwards,  and  the  lips  are 
Hlightly  sepiu'ut«d;  the  eyebnswB  are  drawn  up  by  the  frontal 
Riuseles,  and  together  by  the  corrugators,  so  that  tbe  facial  ex- 
pr«Mon  k  that  of  a  [uinfid  grin,  known  an  the  Kwm  tanimiietm. 
When  this  stjige  liaa  been  reached,  the  MvuiUed  "  fqjaians "  or 
[nroxynns  of  inci-eased  and  even  violent  muacului'  action  b^in, 
lliese  consist  of  sudden  continctionH  involving  the  whole  of  the 
miiscles  hithei'to  in  tonic  ligidity.  The  teeth  ai-e  clenched  more 
violently,  the  Wnu  becomes  more  marited,  the  hend  ix  thi'owu 
Imck,  and  the  back  ai'ched  more  strongly,  the  chest  is  fixed,  and 
tlie  respiratory  process  w  checked  ;  a  groan  may  escape  from  the 
[ntient,  either  elicited  by  pain  or  the  residt  of  expiratory  spasm. 
The  imroxysm  is  often  of  momentary  duration,  scarcely  U>  be 
■■oiinte<i  in  secondrt,  and  the  patient  relapses  into  bis  former  con- 
dition of  t*jnjt  contiuctioii ;  or  it  may  last  several  seconds,  with 
imminent  danger  to  life,  from  the  hindrance  of  I'espiration.  It  is 
iilways  int^isely  imiufiil;  it  is  brought  on  by  external  impulses, 
liy  touching  the  iwtieut,  jerking  his  bed,  by  passing  a  catheter, 
or  giving  a  HubcubineoUH  injectioii.  The  paroxysms  occur  at  first 
»t  int«i'\-nl8  of  half  an  hoiu-,  an  hour,  or  more,  but  as  the  disease 
progresses  unfavourably,  they  liecome  moi-e  violent,  and  occur  at 
xliorter  and  shortei-  intervals.  Between  the  spaajus  there  is  still 
nome  pain  from  tonic  contraction,  respiration  is  not  entirely  free, 
Kwd  the  voice  is  feeble.     The  reflexes  arc  iucicised.     The  pulse  is 
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Hiunll  imO  quick,  iind  Itwoiiies  qiiiijiei'  iluriiig  the  [isi'oxystus. 
Thu  Ituupentture  generally  H.t  first  i-euuUDe  nonual,  and  uiay  ooii- 
tiuue  so  to  tlie  end,  though  it  sometimes  i-ise«  a  little  beFoi-e 
dwitli ;  sometimes  the  temperatui-e  is  uoiustiuitly  above  aoinuil ; 
in  other  cases  an  estmordiiuiry  rise  l«  107°  or  ItiS^  bikoB  pluce 
just  Itefore  death,  aiid  it  liua  lieei 
even  after  death  to  110'.  The  ui 
require  the  use  of  (he  cuthet«r. 
iiffected,  and  tJie  cerebral  fuDctioits  a 
near  the  end,  when  delirium  mny  o 
s  the  disease  progresues  ti 


[  olisen-ed  to  uontiime  riiiing 

'iue  is  oft«n  retained,  so  uh  to 

Sensation    is  geneiidly  uu- 

e  mostly  quite  noiiual  until 

r.     In  a  great  numbei'  of 

1  fat«l  tcainination  in  from  o 


twelve  days :  the  paroxysms  become  more  violent  and  freijuent ; 
and  death  takeH  pliu.-e  from  exhaustion,  or  from  8)iiisui  of  the 
glottis,  or  from  fixation  of  the  respiratory  muscles ;  pDeumonin  or 
bronchitis  may  add  tlieir  inAiienee  against  tlie  patient.  In  a 
few  caees  life  is  prolonged  to  the  thiid  or  fourth  week.  On  the 
other  hand,  ret-oveiy  may  take  place  :  the  apiiams,  having  reacbHl 
their  height,  gradually  become  lewfi  fii?quent ;  the  constant 
rigidity  of  the  muscles  suiwidea,  and  the  patient  is  convalescent 
in  from  three  to  six  or  eight  weeks. 

Vaiietifls. — Occasionally  a  cane  runs  its  whole  course  to  a  fabil 
term  illation  without  any  piu-DxyHuiH,  in  luldition  to  the  general 
ligidity.  Veiy  I'ai'cly  paroxysms  occur  without  the  continiious 
spasm.  Itoso  describes  a  "hydrophobic  tetanus";  this  arises 
from  injuries  to  the  head,  involving  the  distribution  of  the  fifth 
imi-ve.  The  pecidiaiities  of  this  vai'iety  ai'e  that  the  facial  nerve 
is  piu'iily.se<1,  and  that  spasms  of  the  throat  occur  resembling 
those  of  hydi-ophobia.  The  t«rms  acute  and  cArontc  are  oft«n 
UKpil  in  reference  t*)  tebtims;  but  there  is  no  essential  difiierence 
hi'twei-n  tlie  ciLses  of  short,  and  those  of  lung,  <huHtiun. 

Uorbid  Anatomy.— Many  caset>  picMcut  after  death  no  patho- 
logical lesions  whatever.  The  oi^ane  most  commonly  affected  are 
the  lungs,  which  may  be  the  seat  of  pneumonia,  bronchitiK, 
iwlema,  or  hieuiorrhages.  The  centi-al  nervous  syut«m,  as  a 
rule,  looks  jierfectly  normal  to  the  luiked  eye.  Microecupiuil 
examination  also  often  fails  to  reveal  anything,  hut  sometimt-s 
bIiows  minute  changes  whidi,  however,  do  not  in  any  way 
explain  the  rlinJcul  conditions,  and  ai'e  inrtly,  no  doubt,  the 
result  of  the  disturbance  of  the  circulation  during  the  paruxyious. 
Tlie  muscles  of  the  trunk,  especially  the  abdominal  muscles,  are 
sometimes  ruptured,  or  the  sent  of  hmuonhages.  In  traumatic 
cases  the  wound  may  be  in  every  possible  condition — in  a  healthy 
state  of  rejmir,  or  actually  cicati-ised,  or  suppurating,  or  sloughing. 
Fathology. — The  sjiecific  cause  of  tetanus  is  a  bacillus,  the 
hristlc-bucillus  of  Nicolaier,  which  appears  to  exist  in  different 
forms  of  eiu-th  or  gai'den-niould,  since  it  is  developed  in  uiumala, 
tng.itlier  with  symptoms  of  tetnntm,  when  such  eui'lhsure  inoi'idatvd 
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nntler  the  dkin.  Fresiimably  in  ordiiwiy  ti^iuinntic  tetAniM  tlip 
>)ncillns  is  introJuced  at  the  time  of  tlie  injiuy  with  tlie  liirt,  which 
is  sn  often  aitsociated  with  ncddents.  The  baeilhut  iniiltiplieM 
chiefly  in  the  neigh hourhooil  of  the  wounil,  unil  proiliiceti  poiaotiH 
which  ciivtilat«  in  the  blood  And  act  u|K>n  the  Hpiaal  cnitl.  Tetiuinu 
liaii  also  heen  transmitted  from  man  to  animals  by  the  inoculatiou 
of  materials  from  the  wounil,  and  by  the  injection  of  mine,  which 
contains  the  specific  poison. 

Diagnosis. — Tetanus  may  liave  to  be  disfcingiiLshed  from  Btrych- 
nift-poi«oning,  hydrophobia,  spinal  meningitis,  tetAiiy,  muscular 
rhrimuitiam,  and  hysteria,  In  atrythnia-jMieoniiig  the  esti-emitie»i 
are  involved  to  a  much  gi-eater  iixt«iit  than  in  t^tanuH,  and  the 
[nroxysms  ai-e  excited  t>y  extoi'iuiJ  stimuli ;  but  in  tim  int<ti-val)i 
the  muscles  are  relaxed.  The  Hj-niptonis  develop  vt?ry  iii[ii(l]y, 
but  do  not  be^n  with  triamus.  In  Aj/dropAoMa there  Unooon- 
tiniious  rigidity ;  the  spasms  involve  the  I'sapiratory  inuHcIes, 
and  are  exdted  by  tlie  attempt  to  drink,  or  the  sight  of  fluids, 
Mental  agitation  or  even  maniacal  ejccitement  is  generally 
prpiient.  In  apinat  m^tingitis,  again,  trismus  is  not  an  early 
sym|>tnm ;  nor  is  there  ranatant  rigidity ;  mii-scidar  sptkimH  are 
excited  by  attempts  to  move,  and  the  temperatiu-e  in  high  fitnn 
the  first.  Tlie  early  occurrence  of  cerebral  symptoms  wonld  be 
opposed  to  tetanus.  The  pectUiar  distribution  of  the  spasm  in 
tetany  makes  it  easy  to  distinguish  it  fi'om  tetaniut.  Miucahtr 
rhewmaliam  may  muse  stifinefts  of  the  bftck  of  the  neck,  which 
might,  under  certain  circumstanoos,  cause  alarm ;  but  trismtis 
is  never  present.  In  severe  forms  of  hpHeria  opisthotonus  is 
oft^n  a  prominent  feature,  but  it  oocum  as  part  of  a  aeries  of 
convulsive  movements,  which  cajinot  be  mistaken.  Trismus  may 
ocrur  in  hysterical  patients,  but  is  not  accompanied  by  rigidity  of 
the  cervical  musclee,  and  is  variable  in  intensity.  Other  indica- 
tions of  hysteria,  as,  for  instance,  a  preceding  convulsive  fit,  ma}- 
be  present. 

PrOKnosls. — Amongst  traumatic  onsen,  about  90  per  cent,  die ; 
nml  of  other  cases  about  .'i<l  per  cent.  Totanns  is  very  fattd  after 
pregnancy  and  a1>ortion.  On  the  whole,  i-ecovery  is  leas  common 
in  cases  due  to  severe  and  extensive  injiuies  than  in  those  due 
to  slight  injuries ;  and  it  is  less  frequent  when  the  symptoms 
develop  rapidly  after  the  injury,  or  run  a  rapid  course  to  a 
severe  stage,  than  when  they  come  on  in  every  way  slowly. 

Treatment. — The  patient  should  he  kept  at  rest,  and  is  best 
jilaced  in  a  darkened  and  perfectly  quiet  room,  so  as  to  avoid 
all  impressions  of  sight  and  aounil.  Nourishment  should  be 
given  freely,  in  fluid  form ;  but  the  closure  of  the  jaws  may 
necessitate  its  being  given  by  a  nasal  tube,  or  by  the  I'ectum, 
If  there  is  already  a  deficiency  in  the  teeth,  a  tube  may  be  passed 
intotthc  mouth  ;  hut  the  extraction  of  n  tooth  for  this  purjioae  is 
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nf  doubtful  espediencT-  It.  luw  been  suggested  that  one©  or 
twice  daily  cbloroform  may  be  ftibninistei-^o),  bo  as  to  relax  the 
jatrg,  and  enable  food  to  be  given.  In  trauma  tic  cases,  the  wound 
ahmdd  be  treated  thoroughly  wiUi  antiseptits,  so  a«  to  remove  or 
destroy  as  fur  as  possible  tlie  bacilli  from  which  tlie  ]N>iKonoiis 
nuil«rudB  are  proceedin|r-  But  tliii;  is  not  in  itself  sufficient,  as 
the  appearance  of  the  ^'mptoins  is  pi-oof  that  tlie  jwison  is  ali-eady 
circulating. 

In  tebtnuR,  as  in  diphtlieria,  the  ti-eatment  by  an  antitoxin  haa 
been  attempted.  Indeed,  'fizzoni  and  CHttAui  had  alruuly  used 
this  metliod  long  before  the  sei-um  ti-eatment  of  diphtheria  :  and 
prejiBration  of  the  tetanus  antitoxin  is  very  similar.  Unfortunately 
tlie  iiiic(«ss  of  this  pi^oceeding  has  not  been  great :  the  caE(«>  w^hich 
liave  recovei-ed  under  it  lieing  chiefly  those,  the  Icrk  acute  cases, 
which  would  have  got  well  on  other  plans  of  treatment. 

Many  drugs  belonging  to  the  classes  of  anodynes  and  spinal 
sedativeH  have  been  employed  in  the  trootment  of  teteiius ;  but 
they  can  only  be  regarded  as  [mlliative.  They  are  practically 
jiowerlesH  against  the  most  acute  and  sevei-e  forms ;  in  less 
violent  cases  Home  of  them  are  of  benefit  by  relieving  pain  or 
diminishing  spasm  ;  bnt  this  last  effect  will  only  lje  gained  by  the 
employment  of  full  doses,  which,  in  the  case  of  aome  drugs,  must 
Im  mrefidly  wiit^hed  to  pi-event  the  production  of  other  toxic 
nfTecto,  Uhloiiil,  bromide  of  potassium,  and  Calabivr  bean  seem 
t«  Iwve  been  most  miocessful.  Chloral  may  be  given  in  doses  of 
80  or  40  giuiiis  eveiy  foni'  or  six  hours,  and  even  drachm  dose^ 
have  been  given  without  liurm ;  and  bromide  of  |)olassium  may 
Iw  given  in  druehin  doses  fre(iue»tly  ;  or  these  two  drugs  may 
be  combined.  The  extitict  of  Ualiiuiir  bean  may  be  {^iveu  in 
1-grain  dosee  every  two  or  tlu-ee  honre  ;  or  the  sulphate  of  eserine 
may  be  injected  sulwutAneously  in  iloses  of  ^  to  J  grain  every 
three  homB,  until  its  toxic  effect  is  shown  in  librilLuy  twitching  of 
tlie  muscles,  and  diairhn».  Morphia  injections  or  opium  may 
also  be  gii-en  once  or  twice  daily  to  procure  sleep ;  but  the  con- 
tinuous use  of  opiiun  is  not  so  successful  as  that  of  tl)e  above- 
ntentioned  drugs.  Belladonna  and  atropine,  aconite,  eannubis 
indica,  nitrite  of  nmyl,  and  cnmre  have  also  been  em)iloyed,  but 
with  even  less  encouraging  results.  In  most  cases  it  will  be  found 
expedient  to  give  some  stimulmt  with  the  food. 


HYDROPHOBIA. 

Tliia  is  an  infectious  disease,  which  is  inyariubly  caught  from 
niiinuils  suffering  from  an  allied  diioi-der  named  rahiea.  This 
occurs   in  tlie  wolf,  fox,  cat,  cow,  and   horse,  bnt  much    more 
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frequently  is  dc^ ;  anil  it  is  tlie  hite  of  a  dog,  which,  an  a  rule, 
by  means  of  the  saliva,  introducee  the  poimn  into  the  hiinkAii 
blood.  Rabi(«  iu  animHjs  Ims  been  described  as  occurring  in  two 
form^  but  they  ore  not  essentially  different.  In  the  flrt>t,  nr 
furimu  coAtM,  the  dog  is  at  first  low-spii-it«d,  timoroiiK,  mid 
unwilling  to  move ;  he  then  becomes  snK[)iinouH  and  irritHblo,  with 
n  strong  tendency  to  bite,  and  often  witli  a  pectdiar  howl.  He 
refuseu  his  ordinary  food,  and  will  eat  stntw,  earth,  hair,  Hothes, 
hit«  of  wood,  ic.  Paralysis  supervenes,  the  loww  jnw  di-ooping, 
tlie  Huilis  failing,  so  tliat  the  animal  can  no  longer  stand,  am) 
fiikally  death  takes  place.  In  dumb  rabies  tliere  is  no  maiiiand 
stage;  the  paralytic  symptoms  npiiear  early,  and  are  soon  fatal. 
In  neither  case  is  there  the  fear  of  water  which  gives  the  tuiuic  bi 
the  human  complaint, 

£tiolo87- — It  appears  that  in  only  about  half  thu  rases  of 
bite  by  mad  dogs  does  hydrophobia  afterwards  develop.  Tliis 
IK  more  likely  to  be  the  case  if  the  bite  is  on  an  ex^iosed  part, 
surh  as  the  face  or  hand.  A  poi'tion  of  clothes  dnven  in  by  the 
tootii  may  protect  from  infection.  If  an  nbradKl  siii'fare,  ur 
even  perhaps  a  mucous  membrane,  is  lickeil  by  a  uiail  dog, 
infectiun  may  occur.  Tlie  <lisease  is  moi'e  frequent  in  men  than 
women,  fiom  theii'  more  fi'etiuent  association  with  dogs ;  it  may 
occur  at  all  ages. 

Syniptoms. — After  the  in<x^ulation  there  is  a  period  nf  ineuha- 
tion  which  is  of  remarkable  length:  in  the  majority  of  cases 
it  is  fi-om  two  to  nine  weeks,  and  in  some  cases  it  is  several 
months.  During  this  time  there  may  be  abeoliitely  no  symptom. 
The  first  definite  sign  in  often  an  uneaf^  sensation  or  pnin  in 
the  acar  of  the  woumL  This  pain  may  be  very  severe,  and  the 
sear  may  be  slightly  reddened  or  tender.  But  these  indications 
may  be  entirely  absent,  and  then  the  fii-st  sign  is  a  feeling  of 
malaise  or  ilepi'eMuon,  i'estleiSsneas,sIeeplessneKs,  irritability,  failing 
appetite,  with  a  sense  of  choking  or  an  uneasy  feeling  about  the 
thraat.  Then  apjieor  the  spasms,  which  are  so  characteristic  of 
tlie  disease :  they  are  excited  by  the  attempt  to  drink,  by  the 
sight  of  water  ur  the  vessel  containing  it,  or  hy  the  suggestion  of 
those  around  that  some  fluid  should  be  taken,  later  on  thej- 
are  induced  hy  almost  any  external  impi-ession — a  breath  of 
air,  a  fia»h  of  light,  or  a  loud  noise.  The  .sjnsms  involve  the 
muacleis  of  deglutition,  but  the  most  obvious  are  those  affecting 
tlie  muscles  of  I'espiration^-a  sudden  deep  inspii'ation,  like  a 
sob  or  sigh,  is  mode,  the  shoulders  are  raised,  the  chest  expanded, 
811(1  Uie  ster-no-mastoids  or  platysmns  contracte<l.  If  water  is  forced 
upon  tile  patient,  more  voluntary  efforts  to  reject  it  are  innde, 
I  and  an  aspect  of  fright  or  terror  ts  a.'tsumed.  Aft^r  a  time  the 
L  eonvulsions  extend  to  other  muscles  of  the  IknIv,  presenting  a 
Old   character.      The   diflicnlty  of   deglutition    is  shown  in 


r  w»y,  for  the  ratlivii  is  not  swnllowMl,  hut  is  constjintly 
Wu^[  coUc<rt«d  iu  white  frothy  i>elleti(,  imd  is  espM^intetl  in  all 
iliRVtioiis.  oi-  in  the  faces  of  ilioee  aroiuiit.  With  the  increaung 
M^vvriU'  of  these  spnsms,  the  patient  hecontes  ejtcitable,  tMOcative, 
tVOiriouH,  or  wililly  uuinuiuil,  with  ileluKioiiH  and  luiltuciiiatioiis. 
The  t«tU|)erHture  is  mised,  the  face  is  flushed,  all  attempts  to 
(tive  food  may  be  futile — at  most  a  small  quantity  of  milk  or 
other  iintrunent  may  be  gulped  down  in  a  mtHiieiit  of  gi-entei" 
niiitrol.  Emaciation  is  i-eroartcHbly  rapid  in  the  snmll  time  the 
di:4eHKe  limts,  and  exhaustion  neceaaatily  follows.  Not  infre- 
<|tit*Qt1y,  towards  the  etui,  tht?  sjiasms  cense  entirely,  and  the 
(ifilient  may  even  take  gowl  quantities  uf  food ;  but  even  if  thja 
is  so,  it  does  not  avail  to  prevent  the  fatal  end,  which  may  be 
]>receded  by  paralysis  or  coina. 

The  duration  of  the  disenne  in  from  two  to  four  days;  ten 
days  seem  to  lie  the  longest  period  known.  Death  ia  almoat 
invariable. 

Aiuit<aii7. — Gowers  has  found  micixwcopic  changes  in  the 
nervous  system,  especially  in  the  cortax  of  the  bi-aiii,  in  the 
spinal  cord,  and  most  abundantly  in  the  medulla  oblongata,  They 
consist  of  dilatation  of  vessels,  collections  of  sninll  cells  round 
the  vessels  iin<l  in  the  tissues,  clots  in  the  vessels,  and  ranall 
htemoii'huges.  Such  changes,  however,  are  not  constant,  Leuco- 
cytjil  infilbntiou  has  be«n  also  seen  in  the  salivaiy  glands  and  in  tlie 
kidneys.    The  microbe  of  hydrophobia  has  not  yet  been  identified. 

DUgnoBlB. — This  is  not  generally  diffictUt,  especially  if  the  fart 
of  infection  is  well  niithenticated.  There  is  but  little  real  resem- 
lilimce  to  tetanus,  in  which  the  permanent  rigidity  of  muacle  and 
the  alwence  of  mental  (listurbnnce  are  distinctive.  Hywttroid 
conditions  may  simulate  hydmpliobia,  and  may  occur  wheJ*  tlie 
mind  has  heen  much  ilirected  to  the  ]x»isibility  of  hydiuphobia 
coming  on.  Globus  hystericus  may  lie  reganleil  by  tlie  [latient  aw 
a  "  s]iasm  "  of  the  thi-oiit. 

Tnatmest. — When  the  disease  ia  once  develoj^d  little  om  l>e 
done.  No  remedy  is  known  with  certainty  to  have  any  influence 
iijion  it.  Relief  may  be  given  by  mor])hia  injections,  or  eliloiu- 
furm  inlialations.  Cases  are  repoi't^xl  to  have  l)een  cured  by 
cuntre  ;  if  it  is  ushI,  a  quarter  or  half  gniin  should  l>e  injectwl 
every  quai-ter  of  an  hour  till  {lai-alysis  occurs,  and  i'e]>eated  us  the 
c'll'cct  jtasses  off'.  But,  as  alr«idy  st«t*<l,  the  cessation  of  spasm  is 
not  t)>e  cure  of  the  diseuso, 

Pnrention,— On  the  oeeuiTeuce  of  u  bite,  a  ligiitui'e  slioidd  l>e 
at  once  plticiHl  alsA'e  tlie  bitten  ].iai-t  (if  it  is  a  liiub}and  the  wound 
may  be  sucked,  so  long  as  the  mutuus  membiiine  is  unbroken, 
nud  the  iiiuuth  in  fivquently  rinsed  after  ejecting  the  blood.  The 
wuiind  shoiild  tht-n,  as 'soon  as  {Htssible,  be  wiuti'iised  witli  nitric 
acid,  III  iiil.iiiUi  uf  silver,  or  il  should  be  excised.  ^^H 
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In  18H5,  M.  PnAteiir  fint  ooininiiiuoit4^1  Ui  tlit*  Paris  Ac^idriiiit* 
des  ScienoeR  a  methoil  foi*  preventing  liY4lix){)ho))iii  )iy  iuocuLition 
of  the  virus  of  dog's  rabies,  moditied  by  tniusini.ssion  thi-uiigli 
rabbits,  and  by  subsequent  exposiu-e  to  Hir.  A  nibbit  is  tn^pbiiuMl 
and  inoculated  under  tbe  dura  mater  fnmi  tlio  spinnl  o>i-<l  of  a 
rabid  dog;  tlie  rabbit  Ijecomes  rabid  ufU'r  iift4*<>n  days'  ini'idNitioii. 
A  secnnd  rabbit  is  moculated  fit>iu  the  first,  a  third  fixtiii  th(* 
second,  and  so  on  until  the  perioil  of  inculHition,  which  piiws 
shorter  with  successive  inoculations,  is  iinhuHHl  to  tht*  luinininiu 
of  seven  days.  Tlie  spinal  oonls  of  thes4»  nibbits  contain  tlic 
virus  in  every  part;  but  if  n  fragment  lie  8t*|Nii-:it4Hl,an«l  siisiM>n«h*4l 
in  dry  air,  the  virulence  guithuilly  diminisli(*s,  and  disipiNsirs  in 
a  period  df  time,  wliich  vaiieH  with  th«»  size  of  the  fi-apiu>nt  and 
the  tem|jeratiu«  of  the  air.  For  the  puriios4\s  of  prt*V4Mitiv(* 
inoculation  a  number  of  fragments  of  the  viruh*nt  spinal  con  Is 
of  nibbits  are  kept  in  se|Miiiite  lK)ttles  of  dry  air,  tlie  dat^'  of 
their  introduction  being  noted.  A  hcidtliy  do^  is  tlteu  injecti**! 
subcutaneously  w*ith  a  certain  qiuuitity  of  one  of  tht^se  eoiils  tliat 
has  lieen  dried  sufficiently  long  to  d«»stit>y  the  virus-  siiy  lifttH'n 
days ;  on  the  next  day  spinal  cord  tlrnt  1ms  lM>en  drieil  fourth hmi 
days  is  injected ;  on  the  next  chiy  spinjil  cord  of  tliirteen  «lays' 
drying ;  and  so  on,  on  successive  clays,  until  spinal  (*ord  isinjei-t«Hl 
which  has  only  been  dried  one  day.  The  <lo^  is  tlien  found  to  In' 
incapable  of  contracting  rabies.  Pasteur  tlien  trieil  tlie  s;inu> 
method  on  persons  that  had  been  bitten  by  nd>id  do^s  and  f(>sir(Hl 
hytlrophobia,  and  this  with  such  appirent  success  tliat  hundreds 
from  all  countries  have  pLicecl  themselves  under  Ids  liands  for 
inoculation.  Modifications  luive  been  since  nia«le  ;  in  tlie  in- 
iengified  method,  the  inoculations  follow  u|K>n  out*  another  with 
much  greater  rapidity.  There  is  no  doubt  that  hydrophobia  has 
been  largely  prevente«l  by  this  ti'eatnient,  the  ]N*ireiitii^e  of  »isi*s 
in  which  <lise»se  has  developed  after  the  iniMMiiatiou  b(*ing  much 
1«MS  than  what  was  I'eganled  as  the  aveni^e. 

An  antimbic  serum  Iuls  also  l>een  pivpartMl. 


QLANDEBS. 

{Equinia^  MalUua^  Fare*/.) 

Glanders  is  a  disease  wliich  affects  chiefly  hoi-ses,  mules,  and 
asses,  though  sometimes  other  domestic  animals,  and  is  ocoision- 
ally  transmitted  accidentally  to  men.  Gixxims,  stjiblenien,  and 
others  in  charge  of  hoi'ses  ai'e  most  liable  to  contnict  the  disease, 
which,  in  its  acute  foims,  is  a  febnle  disorder,  chanurterisod  by 
special  lesions  of  the  nasal  and  respirtitory  mucous  membnines, 
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by  the  formation  of  subcutaneous  noil^s  ami  the  implication  of 
the  Ijinplintic  vessels  nn»l  glands,  and  by  a  cutaneous  eruption. 
It  also  occurs  in  a  chronic  form.  The  term  Fa<ntj  was  given  to 
cases  in  which  tlie  subcutnnenus  uodnleti  (farcy-buda)  with  the 
lymphatic  leaiou  were  the  prominent  features ;  hut  it  '^.  not 
ilesirable  to  have  two  names  for  one  diseitse,  and  glanders  is  iiow 
the  api>ellation  generally  adopted. 

The  disease  is  mostly  tmnsmittwl  to  ninn  hy  accidenbil  in- 
OCTilation  of  wounds,  cute,  or  abmsionH,  eitiier  in  grooming  a 
glandei-ed  animal,  or  in  skinning  one  dead  of  the  disease ;  or  a 
horse  may  bite  it!«  groom,  and  convey  the  disease  by  means  of 
its  saliva,  or  may  sneeze  and  discharge  some  na.wl  mucus  into 
the  eye,  nose,  or  mouth  of  any  one  standing  near.  It  is  stated 
that  it  may  lie  conveyed  by  enting  the  raw  flesh  of  a  glandered 
animal,  and  tliat  it  lias  been  caught  in  this  way  in  menagei'ien. 
It  may  also  l)e  communicated  from  man  to  mitn. 

The  Inctllus  of  glandeif  [B,  mallei)  is  found  in  the  nodulee  ;  it 
is  aliont  the  kIkc  of  the  tubercle  bacillus.  It  lias  been  artificialty 
cultivated,  and  inociUationK  have  been  made,  lending  to  lymphatic 
inflammation  and  general  infection,  with  the  foT'mivtion  of  nodulea 
and  ulcere  on  the  nasal  septum,  and  nodules  in  the  lungs,  in  which 
again  the  iNtcilliis  has  been  found. 

Acute  Qlanden, — The  dit*eiise  l>eginB  with  malaise,  Iieadaohe, 
lassitude,  loss  of  appetite,  and  pains  in  the  joints  and  limbe. 
For  a  time  there  is  often  a  rexemhlance  to  i-heumatic  fever  or 
enteric  fever,  or  there  may  be  pain  in  the  Hide  and  dynpncm. 
If  a  wound  or  scratch  has  been  infecte<l  directly,  it  beoomes 
inflamed,  tense,  painful,  and  tlie  skin  around  has  the  appearance 
of  erysipelas.  The  sore  idcerates,  and  [lischargeH  n  sanious  fluid, 
and  the  lymphatics  in  the  neighhoiu-hootl  may  become  enlarged. 
The  more  characteristic  features  of  the  disease  may  not  appear 
for  a  week  or  more  after  its  ronunencement,  though  sometimes 
earlier.  Tlie  eruption  consists  of  small  retl  papules,  upon  which 
vesicles  appear ;  these  soon  form  bultie,  or  pustules  of  different 
sizes,  up  to  half  or  three^uai-ters  of  an  inch  in  diameter,  hemi- 
spherical, flat,  or  depresse«l  in  the  centj-e,  with  serous,  pumlent. 
or  blood-stained  contents.  The  biise  of  the  pustule  is  inflamed, 
and  infiltrated  for  some  distance  round.  After  a  time,  the  di»- 
(^hai^e  escaped,  and  on  ulcer  covered  with  scab  or  slough  rentaina. 
The  notUt  which  form  under  the  skin  are  at  first  liaitl  and 
painfid,  and  generally  suppurate ;  they  also  frequently  occur  in 
the  muscles.  The  lymphatic  glands  are  not  always  inflamed. 
The  implication  of  the  mucous  membranes  w  shown  by  n  dis- 
charge from  tlie  nose,  which  is  at  first  a  thin  mucus,  but  after^ 
wai'ds  becomes  thick,  viscid,  purulent,  frrtid,  and  often  blood- 
stained. It  is  connecteil  with  the  fotinstion  of  tubercle-like 
nodules  on  the  nasal  miicous  luembrune.  which  caseute,  ulcerate. 
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.ii»l  may  pcifomte  llio  wfitiini  luiHJ,  w  ili«troy  the  turbinnto 
)^>>ne«.  Other  mucoiiH  meiubiiLiicw  may  be  affected — e.g.,  the 
n)njtuicti\ti,  und  tlioNe  uf  tin-  fitiutAl  siiiuHtw,  the  |ihKryux,  tlie 
Ur^-ti5,  aiid  the  bmuclii.  In  the  lun([  are  (oitud  di-jxjMite  which 
(^uwattr  nni]  Hiippurat*!,  un  well  iim  ^lU-hes  »C  lobuUr  hitjwtiiMtioii. 

The  pmgaai  of  tlie  due  in  getierully  ilowtiwnnls,  with  t«yiii|>tonis 
itf  a  [■)'n--inic  or  lulyiiamic  cluunctfr.  Tlie  t«ui|iomtiire  is  high, 
tint  nxity  ORcilliite ;  the  {iiihie  is  quick  ;  oiiil  the  toii^ie  dry  uud 
bruwn.  Albiimeu  apjieoi'H  in  the  luiue,  low  delirium  with 
trenuiTH  in  succeeded  by  cotna,  the  breathing  beootnes  moi-o  rapid, 
ami  death  finally  ensiles,  geueiiilly  in  two  or  three  weeks  from 
ll>e  commenr*nierit. 

CliroiUC  Olaoden. — Here  the  local  lexioriH  predominate,  'Fhey 
■iiiiaLst  of  ulrcrN  with  tliiok  and  haul  edges,  or  abtic««se8  about 
ihe  juiiit«,  or  iiifluninuitory  Bwelliiigs  bcneiith  the  skin,  or  in  the 
musL-les  Or  a  pnstiitur  eruption  nuiy  otvur,  but  it  develops 
[uure  slowly  tlutii  iu  the  acute  form.  The  luutiil  mucous  mem- 
bnuie  muy  tilso  be  involved,  ami  in  some  cases  euuiriiition  occurs 
witli  liuurseiiess  and  pulmonary  Hymptoms,  sucli  as  CDii)i;h  and 
lupmoptysis.  The  average  duration  of  the  chronic  cases  is  stated 
u>  he  four  months. 

Pathology. — On  poil-mortem  exaniination  of  acute  glundei-s, 
i-JiaiifTt^  cluiracterii^tiL'  of  pyiemiu.  are  often  fuuml :  iiicrenaed 
duiility  of  tlie  blood,  tind  at«c«si!es  of  the  Inn^,  the  pyiemiii  I)eing 
■H<ou<]tu-y  to  the  looil  lesionti. 

The  chanurteristic  lesions  of  glandent  are  found  in  the  mncoua 
Duanbranes,  the  skin,  and  the  lungs.  In  the  nasiil  mucous  xa^m- 
bnuie,  Kubepitheliat  nodules  occur,  from  tlie  sine  of  millet  Hetnla 
np  to  ttuit  of  a  pea,  consisting  of  lymphoid  corpuscles,  or  pus- 
on^uscles.  In  a  later  stiige  these  have  snppnmted,  and  left 
ulcers  with  yellowish  bases.  Around  those  fre^  nodules  of  in- 
filtration have  foi-med,  which  go  through  the  same  process.  If 
recovery  takes  place,  irregular  puckered  scars  ai-e  left.  Iu  the 
liinga,  similar  nodes  form,  the  centres  breaking  down  into  a 
caseous  detiitus.  These  are  ncconipnnied  with  {latchei^  of  bronclio- 
pneiinioniii,  which  may  form  nliscesses.  Similikr  nodes  form  in 
Uie  iulMitinal  mumus  menibnine,  in  the  skin  and  subctitaneous 
tissun.  and  in  tJie  muscles. 

Diagnosis. — In  early  stages  tlie  dLsease  may  be  miMnken  for 
rheitmatiau  or  typhoid  fever,  later  for  pyemia.  In  chronic  cases, 
HyphiliK,  .scrofula,  and  phthisis  may  be  simulated.  In  veterinary 
horgery,  the  diagnosis  is  made  by  the  injection  into  suspected 
uninnils  of  MaUtin,  which  consists  of  the  chemical  Kubstancca 
present  tii  the  artificial  cultures  of  the  glanders  bacilli.  A 
•It-finite  "reaction"  with  rise  of  tempeiature  occurs  in  diseased 
uniukkls,  sLmilar  lo  tliat  produced  in  man  by  Koch's  tuberculin 
(tee  Treatment  of  Phthisis). 
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Prognosis  i-s  voiy  mifavoiu'ahle.  Only  a  few  i-ecoveiies  fiwrn 
ncut«  glundei's  Hi's  I'ecorilcd ;  niul  only  iibout  litilf  of  the  chi-ouic 
cases  get  well. 

The  Treatment  must  lie  sii[>(>oiiing  ami  stiiiiulivting.  Quiiuiw 
should  be  given  inteiiiiilly ;  the  ousal  lesion  should  be  ti'eittetl 
witli  antiseptic  injections,  such  as  ereoBote,  cai'bolic  acid,  iodine 
or  potassium  pemuinganate  lotions.  Ahscessed  of  the  skin  sbouUl 
be  opened  wlien  reaily.  Fur  chronic  raises,  oirlxtllc  iicid,  £iot»ssiuni 
iodide,  arsenic,  strychiiiii,  nnd  sodium  lH-nzoii1«  have  been  recomr 
meuded. 
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This  term,  formerly  the  Latin  equivalent  of  carbunde,  is  now 
genemlly  used  to  designatie  a  disease  which  affecbt  various 
animals,  and  is  comniunitHted  from  tlieiii  to  man.  In  animals  it 
is  known  as  apknie  fiver;  iu  iiukn  it  iiicliules  charbon  of  the 
^enob,  nnd  maiiifimnt  pustule  of  English  writers.  Ite  distin- 
gniahing  featiu-e  is  tlip  presence  of  a  bacillus  (B.  arUAraoia),  wliioh 
can  be  found  in  the  local  lesions,  the  blood,  viswja,  and  secretionit. 
It  consists  of  a  motionless,  shoil,  homogeneous  rod,  straight  or 
slightly  curved,  vaiying  from  g-j(n[th  to  Wstfth  of  an  inch  (HI- — 
20  fi)  or  mot-e  in  length — tluit  is,  considerably  liLrger  than  Lite 
diameter  of  a  blood-wjrpiiscle.  The  rods  multiply  by  elongating 
and  dividing,  and  also  produce  within  themselves  spores,  which 
subsequently  l>ecome  free  luid  reproduce  the  rods.  The  Bporeet 
have  great  vitality,  I'esisting  considerable  changes  of  tem- 
)>eratnre.  i 

Among  animals  this  disease  can  l>e  conveyed  by  direct  inociiU-    I 
tion,  probably  the  bites  or  stings  of  insects,  or  tlie  bites  of  dugs 
that  have  eaten  the  flesh  of  animalfi  dying  of  the  disease     It  is 
also  transmitted  indii-ectly  by  animals  feeding  in  damp  meadows 
or  on  moist  soils,  where  the  specific  micro-organism  contained  in 
the  dejecta  of  [irevioiwly  diseased  aninmls  may  liave  been  pre- 
sei'ved  in  au  active  condition ;   and,  accorduig  to   Paiiteur,  tlia    ' 
ItnciUus  nndtiplying  around  buried  carcasses  niay  l>e  carried  to  I 
the  surface  by  ^irth-worms,  and  distributed  on  the  vegetation.        f 

Infection  in  man  occurs  from  the  living  animal,  as  in  drovcuwi,  I 
shepherda,  and  farmers ;  but  much  more  often  from  the  can 
Thus,  slaughterers,  butchers,  and  those  who  have  to  do  with  th«  I 
hides  may  be  infected  tlux>ugh  a  scrat<^h  or  wound,  and,  rarelyfT 
it  may  he  contractoil  by  eating  the  flesh  of  diseased  animals.  I 
Most  frequently,  however,  in  England  it  occurs  amongst  tHnuerC-a 
and  those  who  have  to  haniUe  the  skJuH  and  liidivi  that  come  froni'l 
abroad,  and  amongst  tliose  who  deal  willi  wool  and  hair  frontfl 
the  .snuie   animals.     Tlnn,    ii'ool-sortt'i-s,    fun*iei-s,    ttmners,   aiid.T 
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others  iti  like  ocvupktionB  uuiy  contnul  tiie  iliaaifie  eitlipi-  by 
direct  inociilatioD  through  tlie  bi-nketi  itkin,  or  by  inltAlntion  iif 
rluBt  or  wool  jNirtidee  proc(<eHiog  from  tlie  ;;oo<tg.  In  Dmdfoiil  it 
luis  bpcn  known  na  woot-MTltra'  diteate.  BiH-ely  it  is  tntnHinitt4>il 
from  in;in  tfl  imin  by  ilirmt  contact. 

Bjmptoms-—^ Different  varieties  of  tlie  ilimiuie  nre  (Ii-«L-i-i1)«<). 
Tiie«u>  are  Inoil  or  external  Aathrax^jnali(fnant  piutttle  prnper ; 
nnil  int«nutl  an tlirax,  which  tneludee  a  jiulmoiuiry  nnd  a  fiastro- 
int««tiiial  farm.  Either  uf  these  two  iiuiy  hn  t^onibintHt  with  tliu 
local  vaiiety, 

Afaiignant  Puitaie. — 'Infection  genunilly  occurs  through  ii 
scnitch  or  abRurinn  on  the  face,  neck,  luinifs,  <ir  arme.  A.fter  hti 
irteubalioa  uf  u  few  iliiy:^,  or  it  may  l>e  only  uunie  lioui-s,  the  Kpnt 
itches  or  btimci,  und  a  suuU]  pimple  a]J}>enrei,  which  venicsitex,  anil 
the  vesicle  btirsbt  and  iliscliat^ea  a  tliin  tliiid.  The  bruw  of  the 
%'eeirle  then  foraut  a  hrowuinh  or  black  eticlior,  and  thr>  skin  niinind 
btxvimes  red,  swollen,  and  indnrated,  foiiuing  a  proniinen<«  froni 
one  and  a  half  to  two  inches  or  more  in  diainetor.  Aroniid  the 
central  «i«biu-  there  is  often  »  ring  of  small  vetticlencontniaing  senini, 
and  the  skin  For  some  distnnce  round  may  be  ccdematoufl,  and  th« 
nearest  lymphatic  glanda  enlarged  and  tender.  For  three,  four, 
or  five  dayn  the  jutient  may  feel  in  his  usual  health  and  continue 
at  woi'k ;  he  then  become:)  feverish,  with  prostration,  delirium, 
MWeating,  or  diarrhnea,  and  finally,  in  many  cases,  deikth  occuii<, 
preceded  by  collapse. 

In  mtitigfianl  aitChrax  adetna  no  di-finite  ])iiHtide  forniK,  but  an 
UHlematoiis  swelling,  mnw-lly  iitl'et'ting  the  eyelids.  It  is  otherwise 
like  uinlignant  pustule,  and  is  mostly  soon  fatid. 

/Hternnl  arOhrax  varies  in  different  auten.  Tlie  early  !4yiiipt'>ui.s 
are  generally  restlessness,  a  sense  of  depression  und  exImiiKtioii, 
and  vaffiie  tiensntions  in  tlie  liml)s;  then  a(.'Ut«  fever  suddi^nly 
lietti  in  with  the  usual  Kymptomfi,  and,  in  ad<litton,  gi-eitt  piTN^rHtion, 
einlwirnissed  I'cspiiutioTi,  and  I'apid  eollapHe.  To  thetw  may  lie 
added  the  special  features  of  the  pulmonary  or  intestinal  forms. 

In  the  pvlmonary  form,  difficult  and  laboured  lireathing,  with 
H  fteuse  of  constriction,  cyanosis,  and  great  prostration,  seem  to  be 
llie  main  featui'es,  without  much  cough  or  physicnl  signs  other 
than  a  few  rhonchi  and  r&les.  The  e^qiectoration,  if  there  in  any, 
may  be  bloody.  Delirium  and  coma  may  precede  death,  or  the 
mind  may  be  cltfar  to  the  lu«t. 

In  the  gatlrihinlesliTvU  form  there  are  vomiting,  alxloniiiiiil 
puin,  and  diarrhrea,  often  with  blood  in  the  fiecea ;  sometimes 
dysphagia,  and  bleeding  from  the  pharynx  and  mouth.     FeviT 

slight,  but  dyspnoft  and  liviility,  restlessness,  and  convulsions 
of  epileptic  or  tets.nic  character  precede  the  invariably  fatjil  end. 

AJutomical  ChEUigea.— In  all  fatal  cases  there  may  be  found 
^^^banges  indicative  of  acute  septic  disease  :  ecchymoseb  in  the 
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subTOucoiiK  iinil  Bubaeroiis  tiKsueB,  in  the  subntanfe  of  the  hetiit,  or 
ill  the  mxuvleii:  Iwrnon-bage  or  adema  of  the  lungs,  con ge.-"tioii 
ftnd  softening  of  the  liver  and  kidneys.  The  spleen  is  not  always 
enturged.  When  the  special  pulmonary  syniptoiUK  hitve  been 
]jre»etit,  there  ure  congestion  of  the  mueoiiB  membmne  of  the 
tnutben  and  bruntihi,  luemon'hHgeH  into  the  liingx  oi'  under  the 
pleiuii,  swelling  of  the  (lerviuil  tind  hroncliial  glands  with  hfenior- 
rhage  into  or  Hroutid  them,  fluid  in  the  pleui-al  oLvities,  and 
euchyinosjs  Hnd  gelatinous  exudation  in  the  nevk  u.Dd  niediafitinuin, 
surrounding  the  titichea  and  mediiistiiiul  glunds. 

In  the  inUstinal  form  the  peritoneum  contains  serum,  which 
is  often  blocni-Hliiined ;  there  is  semi-gelatinous  infiltration  of  the 
mesentery  and  retropei-itoneal  connective-tissue  ;  congestion,  and 
swelling  of  the  mucous  membi'Hne  and  submucous  tissues  of  the 
stomach  and  intestines,  in  putches  of  ii  qimrter  of  an  inch  to  one 
or  two  inches  in  diameter,  which  are  pint  and  fleshy  on  section, 
but  on  the  surface  disooloni'ed,  or  escorbited,  or  covered  with  an 
adherent  layer  of  blood.  There  ai-e  also  submucous  and  subserous 
hiemorrhages ;  and  the  spleen  and  the  meiKnteric  and  lumbar 
glands  ai-e  enWged. 

Diagsosis. — Much  depends  at  first  on  the  knowledge  of  the 
]X)asibility  of  infection,  especially  in  the  internal  foiTOK,  With  a 
well -developed  malignant  pustule,  the  central  eschar  and  the 
siuToiiudtng  ring  of  vesicleu  on  a  red  intiltiuted  base  ai'e  charac- 
teristic. Bacilli  may  be  detected  in  the  fluid  from  the  pustule,  or 
in  the  blood,  espectomtion,  or  m-ine.  But  it  nuist  be  remembered 
that  they  are  not  genemlly  to  be  found  in  the  blood  for  some 
days,  though  exceedingly  nuraeroim  in  the  local  soi*  by  the  second 
or  third  day.  The  diagnosis  may  be  confiiTiied  by  inoculation  of 
a  rabbit,  guineu-pig,  or  mouse  witJi  the  secretions  or  with  blood. 
The  animal  dies  within  two  or  three  days  with  dyspncen,  dilated 
pupils,  and,  perhaps,  convulsions;  and  the  blood  contains  the 
characteristic  line  il  11. 

Prognosis.— Til i.s  is  very  unfavoiu'able  in  cases  left  wit.horit 
treiitiiient, 

Treatment,— In  malignant  pustule  the  most  certain  cw'e  is  to 
excise  the  infiltiiited  |Kii-t  completely,  and  apply  cuiistic,  such  hm 
zinc  chloride,  to  the  ex]iosed  sui^ace.  The  patient  often  improviw 
at  once,  and  Is  noon  well.  Ml-.  Davies-OoUey,  wlio  has  treated 
sevenil  (Mses  at  Guy's  Hospital,  finding  the  liucilli,  in  the  earlier 
stMges,  more  or  Xenn  confined  to  the  centi*e  of  the  pustule,  thinlcs  it 
nuiy  not  be  always  necessary  to  use  the  caustic  alter  escision. 
Another  treatment,  which  hau  been  successful  in  a  grent  many 
cnses,  has  been  the  injection  of  cai-holic  acid  into  the  tumour.  A 
syringeful  (20  or  3ii  uiiniius)  of  a  2  per  cent,  solution  of  carbolic 
acid  in  water  is  injected  into  each  of  four  points  surrounding  the 
centra.!  eschar ;  and  the  injections  are  i-epeated  two  or  three  times 
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n  daj.  Id  this  Kay  sixty  nr  ttevetiiy  iiijix;tioiu>  ItHVe  been  given 
in  iave  days  with  »  good  n«ult,.  Kuergettc  locnl  tr«Htinent  tn»y 
still  Jw  fflicrowful,  even  when  there  is  fivideDce  of  g^Denil  infeclioii 
having  be^n.  Intemnl  Anthrax  should  be  treated  with  i]ui)iin^ 
anil  mrholic  acid,  Klimulantis,  mid  suitMble  Diiui-ii<liing  food. 

Mr.  DiivitK-CoUey,  following  tho  [inictice  of  Di'.  Miiskett  of 
South  Afriin,  btiH  iui»l  ipeou-iiiinhn  (^xt^iimlly  and  iuternHlly,  with 
MinvMH.  He  a|ipli«B  ipMnciuuilm  jiuwder  to  Uiu  wound  ntiar  exi'i- 
nion,  ami  gives  tlie  drug,  iutenmlly,  in  donvn  ol  S  ot'  lOgmiuH 
every  four  hours, 

RiG-SoRTKRe'  DlSEAfiE, 

Ciix^ly  reAemhling  int^riiul  mithrux  in  it«  »rt-niptoms  nnd  jiatlio- 
logiuil  ap{ieomnces,  is  n  diiieane  which  occuit  nniongxt  the  workwn 
in  puper  tnuniifttrtoriett.  A  bnuilluti  luut  btoii  found  in  the  blood, 
lyinph-glitnil)<,  lungx,  iind  alxloniinal  vi«*ni.  which  diH'ei's  in 
imporlflnt  {Nii-ticidnrK  from  tlie  IwcJIlun  iinthmcipi,  and  liuti  been 
named  the  S.  protein  homhiu  cajimlanis. 


FOOT  AND  MOUTH   DISEASE. 

(Apht/ia  epizmtliea.) 

This  diHenfie  of  cAttle  and  Hhe«p  in  occu^iniudly  tj-)infiniitt(.-d 
to  man.  The  typiotl  featui-e  of  the  diitease  in  cattle  in  t>he  foi'uui- 
tian  of  veeiclte  and  bulla?  on  the  miKOus  membrane  of  the  nioulh, 
t)pB,and  tongue.  Thenffwted  pai-tji  become  swollen,  and  the  saliva 
dribbles  away.  The  vetiicles  break,  leaving  a  grey  layer  cover- 
ing the  hftse.  Ve«icles  also  appenr  on  the  feet  raund  tlie  border 
of  the  hoofs,  and  they  become  pustular  and  produce  (TUiits.  In 
mwh,  veaicleH  form  also  on  the  udders  and  tuitc.  There  iti  n 
iDoilerHt*  degree  of  pyrexia.  Tlie  diseflse  liutf*i  tibout  a  fortnight, 
nnd  generally  ondfi  in  recovery ;  except  in  calven,  of  whicJi  50  t« 
75  |>e]-  cent  die.  It  iu  thought  tlukt  this  is  due  to  tlie  niilic  drawn 
from  the  diseased  cow  in-itating  the  bowel  us  well  as  conveying  tho 

The  disease  appears  to  be  conveyed  to  nuui  by  direct  iuoculn- 
tion.  Mid  by  drinking  milk  from  an  infected  cow. 

The  ineuhation  if  from  three  to  five  dayti.  Sliglit  pyrexia  and 
kke  of  appetite  firvt  occur,  then  vexiclesare  observed  in  the  mouth, 

■  m  the  lip,  tongue,  faucet:,  and  haid  palate.     They  reach  the  Mce 

■  of  pVMA,  become  opaque,  break,  and  form  shallow  ulcers,  with  a 
H^  duk-red  base.  The  lips  become  tiwoUen,  and  saliva  and  niucua 
^bjn  mace  abundant  tiutn  normal.     MasticHtion,  swalbwiug,  and 


V.;.    .        r:->r:v  :u.iv  W  some  «ii;in*h«Ta  and 
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•.    ::»v   ^.nj^M>.  os|»eciully  al»out   the 

•  .^. .  ;•  :      .:\\    :'\VA    timet lier  ;    ami    similar 

->.■•  »r*    ■»>  ViVimii::  on  tlie  toes,  ami  on  the 

::^.*^.c  i>  :n>ra  urn  liar's  to  a  foi-tniglit, 

■^    >    I    v »-?.'.  mi:\  ":v  um><1  to  the  mouth,  an<l 

V    I.  i;v.!«-   vr.j    s-Vna  >ilver  niti'iite.     Zinc 

..■!  ii>  >i»oij..  Sf  ;.'..:  .lii\i  To  the  eruption  on 


>w^  ^      .t     '-     -.^^   :*:  :''i*'^t'  :tito  the   WaW  of   a  vep»t- 
.'.  tK  >n  nv>  T  ?vi\  l:i.irL5:u^.     In    1877,  Ismel  of 
^     > ..      -i     •vi    .tot-^  :u   tiuuu  ami   in   1H7H,  Ponfick 
.  -    *     1     -.u    Mm.i:i  <.-tks^*^  with  a   similar  afli»ction 
»  .  ■  <.  . 
.>.:..  K-.j^  >-  '  "•iiif;ii>  riiii:  ii>  \L>ible  to  the  iijikeil  eye  a.^ 
,....>^-     iiv.*.   >i    ^t^v.  irJ^jvCeniii^,  >phericsil,  granular 
v-w.  .fc«.-:i»i«u'cii  .»t  m  tnch  in  di;imeter,  but  souie- 
..  .    .X    tik'.H^it^h  A  i:i  uivit,  uid  v-viuiisting, under  tlie 
.    .    •     vii.ix*    'luw^   }t   ciUfiielv  woven  mvivHal  thivsul?* 
..L**  »  i.«.»i  ■•iiv\-\'\i  i-yi.nalN.  in  everv  dii*ection.  multi- 
. I '.•..>*.   H.iiic    A   niMch    divide   diohotomouslv,  tinallv 
j^     i     ■Li.KMUfcjH.xi  o\Dtvi!iitie«s.     Although   it  ocx.'Ui's  in 
..lu-.v   iKiv  ■■'^  'lo  evtdeuiv  tluit  it  has  ever  Iwen   i-on- 
.1  i>   <j   i*>*:i'      VMiiikiU  and  men  undou))t4Klly  olit^iin 
.u*it«.u  H.'»itiv,  Mich  :*s  vt-getaihlu  foo<l ;  and  JJosti-nm 
\     :*...»*    .1    iK-  vviitiv  of  s»»me  of  the  lesions  in  nuin 
vk..c«    *     'iiUH-  ^vixid,  showintj  almost  conelusivelv 
.^    .  ■  » »  ^»«vin  Iku*  Kvn  the  mt^ms  of  the  intnxhu*- 
.  ^  .J.  .1..V    IK"  'kkK.     The  next  stjii^e  is  the  adhesion 
^.j.         >,uA^    i^;4iif  of  the  Mu-fai'e  of  the  alimentsiiT  or 
-»^'-"^  :«»>  H.5s»aaWe  {vnetnition  to  d<*e])er  pirt^,  and 
x.k.   t!.>40iu>.  'U  dirteivnt|):irt«of  tlie  ImxIv.    These 
....VAiAiUiia'ijk  cltingt*8,  of  more  or  less  intensity, 
.«.     iUi(i»t^>^*»*'»ide»s.  st>  SIS  to  form  slowly  gi-owing 
tta^.«.i>  Niippunite,  hifsik  down,  ami  diseliai'ge. 
.jw  c^  >vA«*fc.N  -    ill  the  tH-Mitre  the  nidLiting  struc- 
^^      luii^.'Uirtiiely  aitmnd    it  u  thick   layer   of 
_^^^       -%iiiv'a  si»iiie  of  the  clul>-sliaj)ed  ends  of 
I  -   aui  ii  liiver  of  fihi-oid  connective  tissue, 

*  mm. 

:  Mi  ■  muoiir.     Fivm  the  eontinueil  gn)wth 
«  :iUi^Ufr  ^it  one  8|K>t — ab,  for  insttince,  in 
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the  liver — large  tuinoui*i  niny  be  foi-meil,  Uu-oo  ra-  more  inclies  in 
duuueter,  oousiMting  of  a  kiinl  of  cavernous  tiaaiie,  the  tmbetulio 
of  which  lire  fibroiJ  tii^iie,  while  the  spiiceii  eitliti-  con-cBpoud  to 
the  fungtiD  und  leuox'vtes,  as  above  cteeeiibed,  or  contain  [>uit,  in 
which  the  yellow  graniunr  luosses  of  fungus  lie  loose.  A  i-eumrk- 
ahle  feature  of  the  disease  is  the  way  iit  which  lesions  extend  hy 
contiguity  from  tiseue  to  tissue  ov«rr  long  periods  of  time :  but 
occBsioniiUy  the  fungus  seems  to  be  conveyed  by  the  vmsols  to 
reniote  parts,  and  i\  luoi-e  wide-spread  deposit  occurs. 

Symptoms  and  Ooarso. — These  depend  on  the  seat  of  Uiu 
[irinLiry  invasion. 

In  uiany  cases  this  is  the  motUh,  when  a  tumour  is  genenilly 
first  noticed  under  the  skin  over  the  lower  jaw,  or  on  the  edjje 
of  the  jaw.  It  is  hiird,  does  not  att'etit  the  skin,  is  cbronie  in  il« 
course,  varies  in  siae  from  time  to  time,  iind  U'nds  to  migrvt^j 
gr«du»lly  from  the  edge  of  the  jaw  down  to  the  neck,  Icjiving,  for 
n  time,  a  narrow  band  of  firm  tiseuo  in  its  truck.  The  ttimour 
may  shrink  up  in  pau^  the  inflAmmatory  tissue  cicatrising,  but 
newer  portions  continue  to  form,  and  xdtinuitfly  Uie  skin  becomes 
involved,  obscure  fluctuation  is  felt,  and  it  opens,  discharging  n 
thin,  sero-pm-ulent,  odomless  fluid  containing  the  cliaract«iistie 
giuDules,  A  sinus  is  formed,  which  rarely  closes,  but  continui-s 
patent  with  slight  discharge.  There  is  evidence  to  show  that  in 
these  cases  the  fungus  has  entered  by  a  caj-ioua  tooth,  and  this  is 
held  to  eicplajn  the  ooctirreiice  of  the  tumoui-s  in  connection  more 
fre<iur.'ntly  with  the  lower  than  the  upper  jaw,  and  with  the  back 
part  rather  than  the  front  part  of  the  lower  jaw.  In  one  case 
the  tumour  formeil  in  the  substance  of  the  lower  jaw,  and  exi»nded 
the  Ijone.  Invasion  by  the  upper  jaw  resulte  in  tummu-s  of  the 
cheek  or  temple  ;  and  an  extension  to  the  base  of  the  skull  or  the 
mediastinuni  by  means  of  the  pharynx  is  a  possibility  which 
makes  the  implication  of  the  upper  jaw  more  seiioos  than  that  of 
the  lower.  Penetration  of  the  cesopkagtts  has  led  to  metliastinal 
abscesses,  and  erosion  of  the  vert«biie. 

In  a  case  of  inleilmtU  actinomycosis,  the  mucous  niembmne 
presented  on  its  surface  patches  of  whitish  material,  covered  with 
yellow  and  brown  granules.  The  patches  were  about  two-tif  tbs  of 
an  inch  in  diameter  and  ouo-fifth  of  an  inch  thick,  and  adheml 
firmly  to  the  membrane.  The  disease  may  also  cause  swelhnj;s 
in  the  substance  of  the  intestinal  wall,  from  which  it  may  per- 
forate into  the  peritoneal  cavity,  or,  by  means  of  adhesions,  invade 
adjacent  viscera  or  the  abilominal  wall  at  almost  any  i")iiit.  The 
Hver  is  often  secondaiily  infot!ted  in  intestinal  cases,  and  then 
contains  lai'ge  maMses  or  even  prominent  tumours,  having  the 
ittructure  above  described.  Chnically,  such  tumours  may  present 
the  characteriiitics  of  hepatic  absceases,  with  local  i-iiu,  tender- 
ness, remitting  fever,  and  rigors. 
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When  nctinomycosis  affecta  the  tuitgi  the  symptoma  mfly  he 
broDchitic  or  pneumonic.  In  a  coKe  of  the  former  kind  tliers  wns 
a  close  resemblance  to  putrid  bronchitis,  the  sputum  sepiimting 
into  two  liiyers  {not  into  three,  as  in  ftetid  bronchitis),  the  upper 
clear,  and  the  lower  turbid  ;  the  latter  contained  the  my-fungus. 
When  the  lung  Bubstance  is  afi'ected,  pneumonia  occurs  in  patcheti, 
the  patients  cough  and  loae  lieeh,  and  the  exp«ctoratton  is  eitbei' 
thiclE  nud  muco-purulent,  containing  the  bypioil  gianutes,  or  it 
may  be  viscid,  translucent,  and  rusty,  like  pneumonic  sputa. 
There  is  often  a  certain  rceemblance  to  phthisis,  but  the  posterior 
and  lateral  poi-tions  of  the  lungs  are  involvwl,  not  the  apices ; 
and  th«  sputum  is,  of  course,  free  from  tubercle  bacilli.  If  the 
inflammatory  lesions  reach  the  surface  they  set  up  pleurisy  or 
pericarditis.  Effusion  takes  place,  or  the  lung  becomes  adherent 
to  the  chest  wall,  which  then  becomes  involved  and  ultimately 
soft  diffused  inflammatoiy  swellings  appear  on  the  chest,  which 
may  fluctuate,  break,  and  discharge  purulent  fluid  containing  the 
fungus.  From  the  lung,  also,  the  inflammatory  track  of  the  fun^ut, 
may  stretch  through  the  diaphiugm  into  the  abdomen,  or  behind 
the  (haphragm  to  the  psoas  and  iliacus  muscles.  These  proceiises 
are  commonly  very  slow,  and  ai-e  accompanied  with  varying 
amounts  of  fever  iu  diffei-ent  case«. 

The  akin  was  involved  in  a  case  recoi-ded  by  Pringle;  there 
were  huge,  soft,  fleshy,  sarcoma-like  outgrowths  of  mottled 
purplish-red  and  yellow  colour,  covered  by  very  thin  skin,  and 
presenting  small  ulcerative  openings,  from  which  a  sticky  fluid 
oozed,  and  in  which  lay  a  purulent  fluid  containing  nctinomyees 
granules. 

Dlagaoais. — This  can  only  be  made  with  certainty  by  the 
detection  of  the  cluimcteristic  granules  in  tlie  secretions,  whether 
pus,  sputum,  or  tu'iue.  Some  ciii'o  is  i'o(]uired  in  looking  for 
them.  Pus  may  lie  sliivken  up  with  a  little  salt  and  water  in  a 
test-tube,  when  the  granules  will  come  into  view.  One  of  these 
may  be  then  placed  on  a  slide  and  covered  with  thin  glass,  when 
a  low  jiower  will  show  the  cliaracteriatic  radiating  stnictui-e. 
The  inflauuuatoiy  lesions  are  said  to  present  a  specially  "  wooden  " 
resistance. 

Treatment. — Complete  extii-f»tion  of  the  growth,  or  scmping 
out  tlie  i-esulting  abscess  or  sinus,  so  as  to  completely  i-emove  all 
fungus  gi-auules,  bus  cured  some  ciu<e»,  iu  which  the  leeion  wan 
confined  to  the  ueighbouihood  of  the  jaw,  Wlion  the  viscera  ara 
involved  thei-e  is  less  hoj>e  of  recoveiy ;  but  the  cliunces  are  some- 
what bett«r  in  the  case  of  tlie  altdoinen  Uuin  of  the  chest,  since 
the  latter  is  more  accessible  to  sui-gical  help.  In  any  case  iodide 
o/potastium  hIiouM  be  given  to  the  extent  of  two  dnichms  daily, 
us  very  i-eoiarkable  i-eeult**  have  been  obtained  under  its  use  both 
iu  boviike  and  human 
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Undeb  tilis  liejiding  wu  Iwve  to  ilwil  witli  ilitwiiieiw  of  tlie  bniiu, 
spinal  cord,  iind  aervex — disoi-dei-s  wliicli  luiitiifrat  tlieniiielvcm 
through  the  functionii  of  motion,  tiensution,  the  tipocial  t«nse8,iiBd 
the  intellect  and  emotiouM. 

The  neri'oiis  system  Lt  liable  to  Kimilar  leoions  with  the  I'w.t  of 
the  body.  It  hiis  been  ob-eiidy  shown  to  suffer  from  the  toicinH 
of  infectjou^i  disen.ses,  eithei*  in  comiDon  with  the  rest  of  the  body, 
im  in  typbuij  and  enteric  fevers;  or  more  apart,  as  in  tetaniiM, 
hydi'ophobia,  beri-beri,  and  leprosy.  Still  more  localised  iufLini- 
luatious  and  degenerations  may  take  place  in  the  nei-ioiis  ^^ysteui, 
tumours  may  grow  in  various  situations,  or  the  different  pai'ts  may 
be  crushed  or  injured.  And  it  is  a  cooHequenve  of  the  speciaUsa- 
tion  of  almost  every  nerve  and  nerve-centie  for  a  (sirticuliu' 
function,  that  when  damage  is  done  by  injm'y,  infliintmution,  or 
tuwouc,  the  symptoms  it  produces  depend  veiy  much,  or  entirety, 
upon  the  pi'ecise  locaUty  in  which  it  occurs.  The  effect  of  a  patch 
of  pneumonia  in  the  lung  is  very  much  the  «ame  whatever  part  it 
involves ;  but  the  effect  of  a  limited  lesion  in  the  nervuus  system 
niiiy  be  for  a  long  time  harmless  in  one  spot,  and  quite  rupidly 
fatal  in  another.  The  lung  subsen'es  mainly  one  function ;  the 
lirain  and  spinal  cord  a  great  ntmiber.  It  is  the  localitiUion  of 
/unetitme  in  diffei'eut  piu-ts  of  the  uervoujt  system  that  enables  us 
to  determine  the  position  of  the  r^iwa««  when  it  occiu-s;  and  as, 
for  this  purpose,  in  the  «we  of  the  lungs  we  e&uuine  every  pint 
of  the  surface  of  the  chest  by  pei-cussion  and  auscultation,  so  in 
the  case  of  the  nervous  system  we  investigate  eveiy  function — 
tlie  power  uf  motion  in  every  part  of  the  body,  the  accuracy  of 
Hentution,  tile  perfection  of  the  special  senses,  and  the  integiity  of 
the  intellect  and  emotions.  Having  ascei-tained  the  seat  of  the 
lesion,  we  may,  fi'om  oiu:  knowledge  of  the  diseases  that  affect 
certain  localities,  make  a  complete  diagnosis;  on  the  otlier  hand, 
we  may  sometimes,  from  the  nature  of  the  attack,  or  from  points 
in  the  patient's  hu^toi'v,  lie  enabled  to  recognise  the  nature  of  the 
lesion,  wLeiL  its  exact  localifation  is  still  uncertain. 
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Befoi-e  pi-oceeiling  to  the  systematic  description  of  the  diseafiefl 
t)f  the  nei'\*oiLs  nystem,  I  must  say  something  of  its  general 
anatomy  and  of  the  clinical  methods  of  investigating  the  symptoms 
Which  its  disctises  pioduce. 


GENERAL  ANATOMY. 

Tlie  oi-gans  of  the  nervous  system  are  made  up  of  what  have 
been  hitherto  csilled  nerve-cells  and  ner>'e-fibi*es,  united  together 
by  connective  tissue,  a  special  foim  of  which  in  the  bi-ain  and 
spinal  coi-d  is  known  as  neuroglia.  Recent  i-eseai'ches  have  shown 
tliat  we  must  i*egiird  every  neive-fibre  as  being  associated  with  a 
nerA*e-cell,  so  as  to  form  a  separate  stinicture,  the  neuron.  And 
pnictiailly  the  whole  nervous  system  is  made  up  of  neurons,  of 
which  at  loast  some  ai*e  motor  and  otliei-s  sensory.  A  neiuon 
consist^s  of :  ( 1 )  a  cell-bod t/,  with  a  large  nucleus  and  nucleolus ; 
and  the  nutrition  of  eveiy  juii't  of  the  neuix)n  depends  upon  its 
ituHiection  with  tlie  cell-body  and  the  integrity  of  the  nucleus. 
(If)  An  axis-cf/linder  process,  hitherto  known  as  an  axis-cylinder, 
iliis  is  siiKK^tli,  unifonn  in  diiimeter,  runs  for  long  distances  as 
ner>*e-fibiv,  joining  with  othei-s  to  form  ner\'e-trunks ;  it  gives  oft' 
bninchos  fi\>ni  time  to  tune,  called  collaterals,  and  teimimites  in 
tufts  of  librils,  cilleil  arborisaiions.  The  terminations  and  col- 
laterals end  al>^Jolutely  fi'ee  about  the  cell-bodies,  or  other  tufts  or 
t'udings,  but  never  unite  or  anastomose  with  them.  (3)  One 
or  nioix*  other  pixioosses^  ailleil  dendrons,  which  break  up  into 
bnuiches  not  far  fiom  the  cell -body,  do  not  have  axis-cylindei*, 
aiv  often  lough  on  the  sm-face,  and  also  bi'eak  up  into  free 
extivmities. 

The  motor  functions  of  the  ner\'ous  system  are  subserved  by 
two  groups  of  motor  uettrons.  The  upper  or  cejiiral  motor  neurons 
have  their  cell-lxxlies  situjiteil  in  the  cortiail  motor  area  of  the 
brain,  fonuing  the  well-kno\ni  p^^'Jlmidal  cells ;  they  have  a  few 
dondi\»us  in  the  iuuuediate  neiglibourhood,  and  they  send  long 
axisH'vlinder  pixxvsses  downwaiils  which  form  the  pyitunidal 
tmct,  eixiss  the  middle  line  (decussiition),  occupy  the  erogsed 
pyniniidal  tractit  of  the  spinal  cord  and  terminate  by  arbongations 
which  interlace  with  the  denjirons  of  the  neuxons  of  the  other 
gix»np.  This  comprises  the  loieer  or  jieripheral  motor  neiux>ns ;  then* 
ivH-IkhUos  aiv  situate  in  the  anterior  ooiiiua  of  the  spinal  coixl 
and  tlie  «^n\»s|K>nding  nuclei  of  the  medulla  oblongata  and  pons, 
their  axls-<\vlinder  processt»s  jiaas  out  into  the  motoj_nerve8,  and 
their  final  tuft*  or  arborisations  come  into  i-elation  with  the  end- 
plat<>s  of  the  muscles. 

The  git)uiKs  of  sensory  neuions  ai-e  thi-ee  in  number.  Of  the 
low^  or  peripheral  neurons  the  cell-body  is  situate  in  the  ganglia 
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1  the  aetirary  roots  of  the  nerves.  They  linvo  an  ftxin-cyliiuler 
ess,  wHich  after  &  sliort  diHtance  divi<les  into  two  hmucJiee. 
of  these  goes  downwurds  iii  the  nerve  trunk  U>  he  «miiMit«d 
ith  the  skin  and  muscle-epindles,  aud  is  regarded  hy  nome.  not 
an  azis-cylindei'i'bul  oh  a  protoplasmic  pruceas  oi-  deiidtuu.  The 
ivr  liruucli  passes  upwards  into  the  ooitl,  where  ngnin  it  diviileH, 
branch  passing  downwards,  the  otlier  iipwardti.  BoUi  Nend  off 
iteraht,  some  u$  which  surround  the  oell-bodiai  of  the  lotrer 
itor  neurons  in  the  anterior  comua ;  oth^s]^ho  cell-lxxlies  in 
__»rE?s  column,  of  which  the  axis-cylinder  processes  ]iriss  np  in 
the  eereBelW^  tract  of  the  same  side ;  others,  the  cell-U>dies  of 
other  neurons,  of  which  the  axis^rylinder  procesnes  croHS  thf> 
niiddle  line  and  jia.'^s  np  the  conl  in  the  opposite  ant^ro- lateral 
ABcending  tract.  Tlie  atwending  branches  of  the  main  axi^-cylinder 
pa»i  np  the  spinal  cord  and  come  into  relation  with  the  seootitlson- 
soiy  neuron ;  of  which  the  ceU-bodie.i  are  situate  in  the  medulla 
oblongata  as  the  nuclei  of  the  posterior  columns,  nwdeus  yraciiit 
and  nwcfetu  tM'neaiiu;  while  tJieu*  axis-cylinder  processes  crosit 
the  middle  line  in  the  decussation  of  the  fillet,  join  the  pitxiesseM 
from  the  ant«ro-lateral  ascending  tract,  and  pass  up  tAwai'dn 
the  coxtex.  In  the  tltalamus  opticus  they  terminate  around 
the  cell-bodies  of  a  third  or  uppsr  nensoiy  group  of  neurons, 
of  which  the  axis-cylinder  proceesea  pass  up  to  the  oerebml 
cortex,  when  they  come  into  I'elation  more  or  less  dii-octly  with 
the  cell-bodies  of  the  upper  motor  neurons.  Some  of  the  sensory 
axis-cylinder  processes  pass  upwards  in  the  posterior  part  of  the 
iuterml  capsule. 

There  are,  of  coiu-se,  many  other  kinds  of  neuron,  subserving 
the  special  senses  and  other  functions. 

The  general  results  of  lesions  of  the  neurons  may  be  considered. 
Destructive  lesiona. — The  lesion  of  any  neuron  causes  a  dc^enera- 
a  of  that  poition  which  is  cut  off  fiHim  the  nucleus  of  the  cell- 
ly,  and  hence,  lesion  of  tlie  oell-hody  itself  destroys  the  whole 
iron.     Lesion  of  the  upper  motor  neuron  (coi-tJeal  motor  area 
pyramidal  tract)  canseu  secomlury  degeneration  or  sclerosis 
'of  the  axis-cylinder  proccHSPS  below  the   lesion  (see  Secondary 
Degeneration),  but  ]eave«j  the  lower  neuron  intact.     Lesion  of 
tbe  lower  motor  neiuY>ns  canses   degeneration   of  axis-cyhnder 
Ksses    below  the   lesion,  that    is,  of    nerve-trunks ;    and  as 
muscles  with  which  the  neurons  are  connected  depend  upon 
tm  for  their  nutrition,  they  become  degenerated  or  atroiihied 
well. 

Functionally  the  result  of  destructive  lesions  on  eiWier  motor 

ron  is  paralysis  to  vohmtary  impulses  of  the  muscle  in  wliieh 

tower  of  tlie  two  terminates.    If  the  upper  neurons  in  the  brain 

alone  affet'ted,  the  paralysis  is  on  the  opposite  side  of  the  body; 

I  a  rule  a  large  number  of  muscles,  such  as  the  arm  or 
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leg,  or  the  wliole  side  of  the  body,  and  not  single  muscles :  and 
spinal  reflex  action  remains  undiminished.  If  tiie  lower  neuron 
is  alone  affected,  the  paralysis  is  on  the  same  side  of  the  body  as 
the  lesion.  Single  muscles  may  be  picked  out  or  a  whole  limb 
involved  according  to  the  number  of  neiux)ns  diseased,  spinal 
n^fl^x  nation  Ls  abolished,  and  the  nutrition  and  electrical  reactions 
of  the  nerves  and  muscles  concei*ned  are  lost  or  impaired. 

So-called  irritative  lesions  of  the  upper  motor  neuron  in  the 
cortiail  area  cause  spasmodic  contractions  of  the  muscles  with 
which  they  are  in  connection  on  the  opposite  side  of  the  body. 
Tliase  of  the  lower  motor  neurons  are  less  constant  in  their  results. 
Some  spasms  in  spinal  meningitis  and  the  fibrillarytwitchings  of 
progressive  muscular  atrophy  may  be  due  to  them. 

Lasions  of  the  sensory  neurons  cause  various  modifications  of 
sensation,  and  with  severe  lesions  this  function  is  abolished  com- 
pletely. Under  other  circumstances  pain  may  be  the  result. 
Related  to  injuiy  of  the  lower  sensory  neui-ons  are  certain  lesions 
of  nutrition  of  the  skin  and  joints,  such  as  are  seen  in  locomotor 
ataxy  and  jieripheral  neuritis. 
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CLINICAL   EXAMINATION  OP  THE  NERVOUS 

SYSTEM. 

Motor  Symptoms. 

Those  consist  of  paralysis,  spa^sm  or  convuUion^  and  inoHirdir 
nation. 

Paralysis,  or  loss  of  }X)wer  in  the  muscles,  is  mostly  due  to 
lasions  of  the  nervous  system;  but  it  occurs  in  some  diseases 
of  the  muscular  substance  itself,  such  as  pseudo-hypertrophic 
ixii-alysis.  Loss  of  jwwei-  may  also  ai'ise  from  defective  nutrition, 
such  as  follows  prolonged  illness;  but  it  is  not  then  included 
under  the  torm  pai^ilysis.  In  all  foims,  the  weakness  may  be  of 
any  degree  up  to  complete  alx)lition  of  movement.  The  lesser 
degrees  ai*e  sometimes  Ciilled  paresis  or  partial  paralf/ns.  Para- 
lysis in  the  upper  limb  may  l)e  tested  by  getting  the  patient 
to  gi-asp  one's  liand  with  his,  by  forcibly  extending  (or  flexing) 
his  arm,  which  he  tnes  to  keep  flexed  (or  extended) ;  in  the  lower 
limb  by  his  power  to  stand  upi'ight,  or  to  raise  the  heels  from  tlie 
ground,  or  to  cany  a  weight  on  the  back,  or,  while  sitting  on  a 
chaii*,  to  flex  or  extend  the  leg  against  the  observer's  pressure ; 
or,  if  in  bed,  to  raise  the  foot  and  leg  from  the  bed,  or  to  draw 
the  knee  up  to  the  abdomen,  or  to  raise  the  leg  while  the  observer 
])resses  upon  the  knee.  Comparison  should  be  made  witli  the 
limb  of  the  opjwsite  side,  or  with  thase  of  a  healthy  individual 
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^^■bF  the  fMme  sex,  age,  and  tnusculiu-  ilevekniment.     The  gnuip  of 

^VAb  hand  cnn  be  usefully  test«>d  by  the  4]fnavurmeUr,  wliicii,  in 

^~  its  luoal  form,  consiflte  of  an  oval  steel  i-ing  A  by  2J  indie«i,  which, 

when  oomprassed  laterally,  registers  the  extent  of  movement  on  a 

ilinl,  acaleil  to  pouncLi.     It  can  also  be  uNe<l  by  pulling  on  the  two 

entk. 

Names  hare  been  given  to  special  forms  of  Jlnl^klyHiK,  iiioh  an 
huuiftegia,  pariilyaiK  of  one  side  of  the  body ;  paraiiltyia,  (mralyMis 
of  thtt  legs,  or  the  legs  and  tnink ;  moiiopieffM,  panilysiM  of  one 
limb,  ice 

Spamu.  or  Conwltiona,  are  involiintaiy  muanilar  contniHiona, 
which  may  be  {1)  int«rraptM],  or  tianie ;  (2)  oontiniioiw,  or  Umi£,  ^ 

In  the  former  there  are  quickly  alternating  contraction  and   "^/r 
relaxation  of  the  muscleH,  producing  jerking  or  tremor  or  marti  -f 
violent  to-oiid*fro  movementA  of  the  limb,  or  of  wliatever  [«irt  ia         ,  , 
affected.  / 

In  the  latter  the  contraction  is  continiioiu  white  it  InstH — tliat      ' 
U,  lliere  are  no  qnick  dmnges  in  the  condition  of  the  mtLwle.     If 
it  in  perdatent,  it  is  called  conlraeiure ;  and  in  very  long  con- 
tinued cases,  fltntctural  changes  take  place  in  the  muscle  which 
hinder  recovery. 

In  .lome  cases  of  localised  paralysiit,  permanent  oontmotion 
results  in  the  antagonist  musclee. 

Inco-OTdiiistioil. — Muscular  movements,  eniieeially  tlie  more 
complicated,  i-cquire  an  exact  adaptation  in  the  contractions  of 
the  different  muscles  concerned.  These  are  not  only  the  muscles 
primarily  needed  to  effect  the  movement,  but  at.so  their  an- 
tagonists; and,  if  thin  adaptation  is  imperfect,  the  movement 
bcoometf  irw^ilar,  or  disorderly,  and  inco-ordination,  or  ataxy, 
remdts.  It  may  be  tei^ted  by  asking  the  patient  to  walk  along  a 
straight  line,  when  the  gait  is  found  to  he  staggering,  or  reeling, 
or  waddling ;  to  turn  quickly  when  walking ;  to  lift  tlie  beck 
front  the  ground  when  standing  ;  or  to  stand  with  the  eyes  shut 
and  the  feet  close  together  (Bomberg's  symptom).  In  the  arms 
it  may  be  obvious  on  the  patient  putting  out  his  hand  to  seize 
objecta ;  or  Rlightor  degrees  may  bo  brought  out  by  the  patient 
[v  nhntting  his  eyes,  and  then  trying  to  touch  hia  noee  with  the 
tip  of  his  forefinger,  or  to  hit  a  spot  on  a  sheet  of  pB[>er  with  a 
[>encil. 

Semsobt  Stmptohs. 

The  gensationfi  of  touch,  temperature,  and  pain  are  not  always 
affected  together,  and  each  should  be  separately  eKainine<l. 

■  loss   of   tactile  sensibility,  can   be   tested  by 

lightly  touching  the  surface  of  the  skin  with  a  feather,  or  a  strip 

of  paper,  while  the  patient's  eyes  are  closed.     He  should  l>e  able 

I  to  gfty  when  and  where  he  is  touched.     Fallacies  are  common,  and 
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the  result  must  be  cbeokod  by  frequent  trials.  Some  idea  of  the 
extent  of  anaesthesia  may  be  gathered  by  noting  tl\e  distance  at 
which  two  }K>int>s  touching  the  skin  can  be  recognised  as  two,  or 
ai*e  thought  to  be  only  one.  In  the  most  sensitive  parts  they  are 
i^ecognised  as  two  when  less  than  2  mm.  apart;  in  the  least 
sensitive  the  distance  must  be  2  or  8  inches.  The  cBsihesiometer 
is  an  iustiniment  devised  for  the  accurate  measurement  of  tliese 
ix)iiits ;  it  consists  of  a  graduated  bar,  on  which  two  points  can 
Hlide  easily,  so  as  to  be  fixe<l  at  a  required  distance  from  each 
other.  The  following  are  some  of  the  measurements  given  by 
Weber,  i*epresenting  the  distances  at  which  the  points  can  be  dis- 
tinguished as  two,  under  normal  conditions : — Tip  of  the  tongue, 
1*5  mm. ;  finger-tips,  2  to  8  mm. ;  the  lips,  4  to  5  mm. ;  the  cheeks, 
and  backs  of  the  fingers,  12  mm. ;  the  forehead,  22  mm. ;  the  neck, 
84  mm. ;  the  foi*eann,  leg,  and  doreimi  of  foot,  40  mm. ;  the  chest, 
45  mm. ;  the  back,  60  mm. ;  the  upper  arm  and  thigh,  75  mm. 
Leube  has  proposed  to  move  a  point  along  the  skin,  and  observ'e 
the  least  amount  of  movement  that  can  be  recognised  as  sudi. 

A  touch  may  be  distinctly  felt,  but  an  unusually  long  interval 
may  take  place  between  the  stimulus  and  the  patient's  recognition 
of  it ;  this  is  delayed  conduction. 

Hypersdsthesia  is  the  production  of  pain  from  impressions 
commonly  painless.  Farsesthesia  and  dyssestlieBia  are  terms  used 
to  designate  those  modifications  of  tactile,  as  well  as  painful, 
impressions,  which  result  in  "tingling,"  pricking,"  "pins  and 
needles,"  <bc.,and  also  various  subjective  sensations,  as  formication 
and  the  niunb  feeling.  Sometimes  a  touch  is  felt  as  if  it  were 
two,  thi^ee,  or  more  (polycf^ih^aia),  or  it  may  be  felt  in  another 
(taH  of  the  body,  or  at  the  corresponding  part  of  the  opposite  side 
of  the  body  {cdiochiria). 

Analgesia  means  insensibility  to  pain.  It  may  be  tested  by 
pinching,  or  by  pncking  with  a  blunt  ix)int,  such  as  the  point  of 
a  quill  pen ;  or  by  applying  the  faradic  cun^ent  with  wire  brush 
terminals.  Ilyjyerai^esia  may  be  used  for  an  excessive  sensibility 
to  jMiinful  impres.sions. 

Sensibility  to  pressure  on  the  skin  can  be  tested  by  weights 
a}>plied  to  it,  and  the  minimimi  variation  of  the  weight  that  can 
1)0  recognised  must  be  noted.  In  health  it  is  about  one-twentieth 
of  the  total  pi»essuro. 

Sensibility  to  temperature  may  be  tested  by  the  application  of 
hot  and  cold  six)ons,  a  sjxwn  l>eing  lioated  by  immemon  in  hot 
water ;  or  by  the  application  of  test-tubes  holding  hot  and  cold 
water.  Differences  of  tempeniture  may  be  entii'ely  unrecognised  ; 
cold  may  bo  taken  for  heat,  or  the  reverse.  Probably  sensations 
of  heat  and  cold  are  convoyed  by  different  ner\'es. 

Muscular  sensibility  is  commonly  tested  by  asking  tlie  patient 
to  distinguish  Ix^twoen  different  weights  pUiced  in  his  hand.     It 
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»  important  tliat  no  clue  abould  be  girvn  to  the  tteikw  of  Njglit  oi- 
Uie  Minse  of  toudi ;  lience  ihe  wet^btn  Khoiihl  l)o  of  tlit>  kuqio  hUt' 
■.tatl  shajie,  or,  belt«r,  the;  shonJd  be  [iIawmI  in  u  bo^,  huh[iuu(1mI 
l>y  a  etring.  Other  methodx  are  the  jiower  of  ivcognuinf;  tli^ 
l<Mtion  into  which  tJie  Uwh  is  put,  tho  M^^iuiitiveiii^iB  of  thL- 
muBcles  to  d^ep  |nT«Mun<,  nrni  to  (^leotjicul  Htiiutiliit.iou.  lu  tbi' 
lir^t  of  theine  cases,  cutaneoiiH  seuiULt.iuii  niiiAt  )x>  climiiuiljHl  l>y 
lintiiy  gmspiiig  the  limb  at  the  (Hiiiil  whi-iv  il  is  hrlJ  ;  uixl  bj- 
tbp  iiiju-tioo  of  cocniu  iu  the  Imit. 

Reflexes. 

Two  gTon|e  of  refles  action,  pnrtiiilly  fiunilini'  to  iis  for  nirtny 
yesnt,  have  been  carefully  itivestigut«d,  and  applied  t«  t\w  diiigiiusi.s 
of  nervous  diseiises.  One  group  is  tliat  of  svperficial  or  mUanrou* 
reflexte  ;  tlie  othcir,  thnt  of  de^  or  lefuion  rfjttxea. 

Gntuiecnu  Seflezes. — When  the  skin  of  tlie  inner  fido  of  the 
thigh  is  idightly  scratched  or  stimuUiUxl,  the  creniaxter  inii»cle  of 
the  siuDe  Biile  contniebi  and  draws  up  tlie  teatide.  ThiH  ia  a 
pitt^ly  reilejt  ai-tion,  depending  uiwn  the  integrity  of  lui  nfferent 
and  a  motor  nerve,  and  of  the  nert'e-eriitres  in  the  wgiiient  of 
the  spiual  conl  with  which  they  are  connected  :  it  iw  cnllod 
the  eremaUerie  reflex.  There  are  other  parts  of  tlje  Kiufaoe 
where  Htimulation  rendily  etirit^  muscular  contniction  ;  thuH,  on 
stimulating  the  sole  of  the  foot,  the  foot  and  leg  are  drawn 
up^pkmtar  rtJUx  ;  a  gliUtal  rtfitx  w  obtained  by  stimiduting  the 
enrface  of  the  buttoek  ;  an  abdhmiiial,  by  scratehing  the  abdomen 
along  the  outer  border  of  tlie  I'ectus;  un  epigaatrie,  hy  iii-italion 
orer  the  cartilages  of  tlie  lower  true  riba  ;  Fi  tcapidar,  by  stioking 
the  akin  between  the  shoulder  blades,  when  the  iittaehed  muacles 
contract.  Since  these  movements  require  the  integiity  of  the 
ivflex  ure,  they  may  be  abolifjbe<l  by  difieiise  of  the  centre,  of  the 
nflerent  oi-  of  the  efferent  nei-ve  ;  and  it  is  impoi-tant  to  know  the 
segment  or  segments  of  tiie  spinal  cord  to  which  each  n^&i' 
correeponds.  "fiieae  relatioua  are  given  in  the  table  which  will  be 
found  under  "  Diseases  of  the  Spinal  Cord." 

Some  facts  in  connection  with  these  reflexes  in  ditienses  of  the 
brain  and  spinal  eoi-d  seem  to  justify  the  hypothesis  thnt  the  skin 
reflex  ccnti'e  in  the  spinal  segment  is  controlled  by  a  centre 
situated  in  tlie  hrain,  and  this  again  by  a  thinl  centre  situated  in 
the  cortex.  The  facts  are,  first,  that  in  spinal  lesions  cutaneous 
reflex  is  exaggeratetl  in  the  paits  corresponding  to  the  cord 
below  the  lesion ;  and  secondly,  that  in  hemiplegia  from  ceiv- 
bnil  disc;ise  the  akin  reflex  ia  dimmiahed  on  the  side  of  the 
jiamlysiw. 

Deep  Beflexes. — When  the  leg  is  hanging  freely,  with  the 
knee  bent  ut  a  right  angle,  and  the  ligamentum  patellFe  is  sharply 
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stnick  with  the  tips  of  the  fingers,  the  ulnar  edge  of  the  hand, 
the  edge  of  a  book,  or  other  similar  object,  the  rectus  femoris 
cjontnicts,  and  tlie  foot  is  jerked  sharply  forward.  This  has  been 
calle<l  the  knee-phenomenon,  pcUeUar-tendon  reflex,  pateUar  reflex, 
or  knee-jerk.  It  is  generally  well  obtained,  in  the  sitting  position, 
by  ci-ossing  one  leg  over  the  other  and  striking  the  upper  knee. 
Often  it  Ciin  be  obtained  by  striking  above  the  patella.  When 
the  reaction  is  slight,  the  patient  should  sit  on  a  table,  with  the 
legs  hanging  over  the  etlge,  and  the  knees  should  be  bare.  If  it 
is  not  elicited  then,  the  patient's  attention  should  be  distracted, 
as  by  getting  him  to  hold  the  fingers  of  one  hand  in  those  of  the 
other,  and  look  up  to  the  ceiling  while  ho  pidls  at  hLs  hands 
{reinforcement).  When  the  jMitient  is  in  bed,  the  leg  may  be 
i-aised  by  placing  the  liand  under  the  knee ;  or,  the  patella  being 
pushed  down  by  a  finger  placed  across  the  top  of  it,  this  finger  is 
struck  with  the  fingers  of  the  other  liand  {depressed  patellar 
reflex).  When  obtaine<i  in  this  way,  it  is  generally  regarded  as 
exaggerated.  AnMe-donus  or  foot-clonus  is  a  similar  phenomenon, 
which  occui-s  in  certain  spinal  and  other  diseases,  but  is  not,  like  the 
knee-jerk,  present  in  health,  except  in  a  modified  form.  To  elicit 
it,  the  jxitient  shoidd  be  in  bed  or  in  a  chair ;  the  leg  is  lifted 
with  the  left  hand,  and  the  foot,  held  firmly  by  the  toes  in  the 
right  hand,  is  foivibly  bent  towards  the  knee.  Immediately  the 
calf  muscles  contmct,  but  as  the  pressure  on  the  foot  is  main- 
tained, they  relax,  again  contract,  and  so  alternately  contract 
and  relax  for  an  almost  indefinite  period,  constituting  the  so- 
cjiUed  clomts.  When  the  flexion  of  the  foot  fails  to  start  the 
contractions,  they  may  l)e  brought  out,  while  the  foot  is  flexe<l, 
by  a  tiip  on  the  front  of  the  leg  (front  tap),  or  on  the  tendo 
Achillis.  Tlie  contractions  occur  at  the  I'ate  of  about  seven  in  a 
second.  The  modification  of  this  phenomenon  that  occura  in  health 
is  the  series  of  r:vpid  alternating  movements  which  can  be  kept  up 
continuously  and  without  effbi't  when,  in  the  sitting  posture,  the 
foot  rests  upon  the  ground  by  the  tips  of  the  toes  only.  Reflexes, 
similar  to  the  knee-jerk,  can  be  sometimes  obtained  with  the 
following  tendons : — tendo  Achillis,  adductors  of  the  thigh,  triceps, 
supinator  longus,  extensore  at  tlie  wrist,  and  jaw ;  and  in  some 
casc5  a  clonals  can  be  obtained  at  the  knee. 

The  phenomenon  of  the  knee-jerk  was  first  spoken  of  aa  tendon- 
reflex,  imder  the  idea  that  an  impression  on  the  tendon  was 
transmitted  to  the  sjnnal  coi^d,  and  reflex  contraction  of  the  rectus 
muscle  followed.  Against  this  are  the  facts,  first,  that  the  inter%'al 
between  the  stimulus  and  the  movement  is  much  less  tluin  that 
required  for  a  spinal  reflex  fi-om  the  skin  of  the  knee ;  and  secondly, 
that  the  knee-jerk  tiikes  place  when  the  patellar  tendon  neiTes 
are  divided.  The  explanation  commonly  adopted  is  that  the 
stretching  of  the  muscle,  by  bending  the  knee,  reflexly  increases 


EXATkHNATTON  OF  THE  KERVOUS  SYSTEM. 

the  tone  of  tbe  miiscle,  eo  that  u  locnl  .stimulation  readily  excites 
its  contraction.  Ai>  the  tone  depends  upon  the  cell-bodies  of  the 
lower  neuron,  the  int«^ty  of  the  reflex  is  necesstiry  for  the 
occiurence  of  the  knee-jerk.  In  foot-clonuii  the  foiinbte  ati-et«hing 
of  the  cnlf  muscles  not  only  gives  the  retjuired  tension,  but  al»o 
acts  OS  a  local  stimulant  to  set  up  contmetion  ;  anil,  the  t«nsion 
continuing,  «ich  oontraction  ia  rapidly  succeeded  by  another.  ITio 
Begmpnts  of  Wie  cord  concerned  in  the  production  of  knee-jerk 
are  those  which  correspond  to  tlie  iiecond,  third  and  fourth  lum- 
bar nei"ves ;  of  nnkle-clonua,  to  the  lifth  lum)>tr  anil  first  micnil 

Faradozlcal  contractioa  of  Wcstphal  is  a  slow  contmction  in  a 
miiBcle  when  it  is  suddenly  and  passively  shortened.  Tlins,  if  the 
foot  be  bent  np  towards  the  knee,  the  tibialis  anticuR  will  after  nn 
intei-val  contract,  and  maintaiu  the  foot  bent  for  a  time  and  then 
slowly  i-elajt.     Its  significance  is  not  known. 

CbaHGES   in  NUTEITION. 

The  nutrition  of  the  tissues  is  profoundly  affected  in  some 
diseases  of  the  nervous  system,  but  there  is  no  evidence  of  sepaiHte 
trophic  nerves  or  neurons.  The  most  marked  effects  ai-e  seen  in 
lesions  of  nerte-tninka  and  their  centres,  i.e.,  those  which  injure 
the  lower  neurons,  motor  and  sensory.  Thus,  lesions  of  the 
anterior  comua  (in&ntile  paralysis)  or  of  the  nerve«  (injury, 
neuritis)  are  acconi[ianied  with  marked  wasting  of  muscle,  which 
is  not  present  in  lesions  of  the  brain  or  cord,  involving  the 
upper  neiuons  only.  Wasting  of  muscle  ia  first  shown  by  flabbi- 
nesH ;  later  by  actual  diminution  in  size.  Its  extent  can  be 
estimated  by  mensurement,  but  it  must  be  remembered  tliat  sub- 
cutaneous fat  may  completely  mask  a  good  deal  of  wasting,  so  far 
as  bulk  ia  concerned.  Othei'  parta  b^des  the  muscles  are  often 
involved.  The  skin  in  some  chi-onie  cases  becomes  thin,  red,  iind 
shiny — tlie  "  glossy  skin  "  of  Paget ;  erythematous,  bullous  and 
vesicular  eruptions  (e.^.,  zona),  tedema,  whitlows  and  ulceration  of 
the  skin  may  occur ;  the  finger-ends  are  pinched,  from  wasting  of 
the  sulKutaneoTis  tiaaiie ;  the  growth  of  hair  and  nails  is  retarded  ; 
and  the  nails  are  brittle.  The  bones  may  also  suffer  in  their 
nutrition,  becoming  brittle  or  bi-eaking  easily  ;  and  if  paralysis 
occurs  in  early  life,  growth  of  a  whole  limb  may  be  retarded,  so 
that  it  is  eventually  one  and  a  half  to  two  inches  shorter  than  its 
fellow.  In  acute  cases,  the  temperature  ot  the  skin  is  raised,  the 
vessels  dilate,  vesicles  or  bullse  foim,  and  bed-sores  occur  on  the 
slightest  ii-ritation  or  pressure. 
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Electrical  Conditions. 

Two  forms  of  electricity  are  commonly  used  in  medicine :  the 
farcbdicy  induced,  or  interrupted  current,  derived  from  an  induction 
coil ;  and  the  galiJanic,  voUaiCy  or  continxuma  current,  derived  from 
sevoml  cells,  numbering  from  two  to  iovty  or  fifty,  joined  in  series 
— tliat  is,  with  the  positive  plate  of  each  in  connection  witli  the 
negative  plate  of  its  neighbour.  In  the  former  the  ciurent  is 
alternately  closed  and  opened  {made  and  broken)  with  great  rapidity 
by  the  mechanism  employed ;  in  the  latter  the  closing  and 
opening  of  the  circuit  are  commonly  effecte<l,  much  more  slowly, 
by  the  hand. 

The  Faradic  Current. — This  is  best  applied  by  placing  the 
two  terminals  at  no  great  distance  from  one  another  on  the 
sui-face  of  the  muscle  to  be  stimulated  or  on  the  nerve  which 
supj)lios  tho  miLscle.  It  is  indifferent  which  pole  is  uppennost 
(nearer  the  nei've  centres),  .as  the  current  pisses  alternately 
each  way.  The  sti'onger  the  cuiTent,  the  greater  is  the  contrac- 
tion. The  fanidic  current  causes  conti'action  by  stimulatmg  the 
nerve-tnmks  and  tlie  nerve-endings  in  the  muscles,  but  not  tlie 
muscular  substjince  itself.  Consequently,  when  the  ner\'e  is 
injured  or  degenenited,  or  cut  off  from  its  nerve-centre  (lesion  of 
lower  motor  neun)n),  the  reaction  to  faradism  is  completely  lost, 
both  on  a]»plication  to  the  nerve  and  to  the  muscle. 

The  Galvanic  Current. — This  is  applied  by  placing  one  pole, 
or  teimiiial,  on  the  spine,  the  other  on  the  nen'e  or  muscle  to 
be  tested.  The  results  are  different,  accoixling  to  the  position  of 
the  pol&s — that  is,  whether  the  kathode,  or  negjitiye  pole,  is  on 
the  muscle,  and  the  anode,  or  iKxsitive  pole,  nearer  tho  centre,  or 
vice  versd.  In  the  former,  the  current  is  said  to  be  descending, 
direct  or  kaihodal ;  in  the  latter,  ascending,  inverse,  or  anodal,  A 
galvanic  cuirent  of  modenit*^  strength  ciuses  no  contraction  while 
the  circuit  is  com} Jete— that  is,  while  the  two  terminals  ai-e 
continuously  applied  ;  but  contnicticm  tikes  placo  (1)  w^hen  the 
circuit  Ls  broken,  for  instance,  by  lifting  the  terminal  from  the 
mu.scle,  and  (2)  when  the  circuit  Ls  completed  again.  These 
contractions  are  ^mi-tly  due  to  stimulation  of  the  nei^ve-endings, 
but  pjii-tly  also  to  stimulation  of  the  mu.scular  substance  itself ; 
and  in  certain  stages  of  nerve  injury  and  degeneration,  when  the 
faradic  cuirent  fails  to  elicit  any  reactions,  and  the  gal\'anic 
cuirent  a])pliod  to  the  nerve  gives  no  result,  the  latter  cuirent 
applied  to  the  muscle  calls  forth  contnictions,  the  characteristic 
of  which  is  that  they  are  slower  and  longer  than  under  normal 
circumstances. 

Polar  Beactions. — Some  important  results  have  now  to  be 
pointed  out,   which  are  explained  by  the  facts  of  electrotonus. 
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It  hns  becu  ali-uidy  iitaU.iI  tluit  the  galvanic  (.-uiTeiit  iniiy  Im  ilirecb 
or  inv^THe,  nud  thut  tUi!  oontmcttou  tekes  pliico  when  tlio  current 
is  either  closed  or  opetied.  This  giv*;*  four  diSereat  condition.-*  of 
coDtroctioD  :  (a)  Closing  the  dii«ct  (kathodiil)  cunent,  (j3)  opecinj; 
the  direct,  (y)  claeing  the  iuvenM  (anotbil),  and  (I)  o|ie[iixig  the 
inverse.  Those  conti^actioDfi  ui-o  gunerally  indicated  by  i<yiuboif<, 
jui  follows : — 

(a)  KCC,  Kathodid  Clostire  Oontniction,  muuilug  tlie  contiiLC- 

tion  which  takes  pkce  when  tlie  circuit  ia  doted  with  the 

kutbode  or  ne^tive  polo  on  the  muMcle  (hence  a  descending 

current), 
(fl)  KOC,  Kathodiil  Opening  Contraction,  or  contjwjtion  when 

the  current  is  ojienid  with  tlie  kathode  on  the  iniihclc. 
(y)  AOC,  Auodal  Closing  Cuntiturtiuii,  or  coutiiiction  when  the 

current  is  cloxd  with  tlie  anode  or  poiutive  ^lole  on  the 

muscle  (hence  itn  tiucending  ciiri'ent). 
{i)  AOC,  AnodjLt  Opening  Contnictioa,  or  contruction  when  the 

current  in  opened  wiUi  the  anode  of  the  muRcle. 

If,  in  health,  the  attempt  be  made  to  ascertain  what  is  the 
•inutllei^  numbei-  of  galvunic  cells — that  in,  the  strength  of  battery 
proportionately — which  will  cauKe  the  four  kindtt  of  contiiictiom^, 
it  will  be  found  that  KCO  rMjuii'efi  the  emallent  number,  often  si.\ 
(w  eight  of  an  ordinary  battery  ;  ACC  i-equii-es  more ;  AOC  as 
many  or  Hometimes  more  thun  ACC ;  and  KOC  is  only  brought 
out  by  H  very  strong  current,  or  by  none  at  all  that  can  be  borne 
by  the  potient.  Moreover,  currents  that  are  requii-ed  to  bring 
out  strung  contractionn  with  AC  (Anodal  Clottiire}  or  AO  (Anodul 
Opetung)  produue  tetanic  contractions  with  KC  (Kathodal 
Cloeure). 

The  Ascending  order  reprceented  by  the  following  formula 
should  be  remembei'ed — 

KCO 

AGO 

AOC 

KOO 


Oi-  in  moi*  detail  as  follov 

eiren^h  DrCncrcnt. 
Verj  weak 
Weak 
Moderate 
Strung 

Very  strong 


KIdi]  ut  CuntrMlloii. 
KCC  only. 

KCC  stronger,  ACC,  and  AOC. 
KC  tetanic,  AC  and  AO  stionger  conti^tions. 
KC  strong  LelanuH,  AC  and  AU  stronger  con- 

ttftctiona,  KOC. 
EC  very   strong  tetanuf,   AC  tetonQs.   AO 

EtroDfcest  contractians,  EOC  stronger. 


TliuB,  for  the  same  amount  of  cui-rent  Kti'ength — 

KCO  >  AGO,  ACC  =  or  ^  AOC,  AOC  »  KOC. 
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In  vai'iouB  forms  of  d^eneration  of  nerve  and  mufide,  these 

relatiomj  are  often  altered — KCC  requires  as  many  or  more  cells 

than  AGO,  and  AOC  as  many  or  more  than  KOC.     Thus,  instead 

of  the  order  of  excitability  being — 

KCC 
AGG 
AOC 
KOC 

AGO  may  be  equal  to  KGG,  thus  : — 

KCC) 
ACCf 
AOC 
KOC, 

or  AGG  may  exceed  KGG,  and  KOG  uuiy  exceed  AOG,  thus : — 

ACC 
KCC 
KOC 
AOC. 

These  alteiutions  aie  described  as  qiuiliiative  changes,  to  dis- 
tinguish them  from  simple  inci-ease  or  decrease  of  susceptibility  to 
the  cun*ent,  which  may  be  called  quantitative  changes.  The 
foimer  are  also  called  polar  changes. 

Reaction  of  Degeneration. — The  most  important  indication  of 
disease  affecting  the  nerve-nuclei,  nei've-trunks,  or  muscles,  is 
derived  from  the  use  of  both  currents,  and  is  known  as  the  reac- 
tion of  degeneration.  The  symbol  RD  may  be  used.  CompUU 
RD  consists  of  loss  of  excitabihty  in  the  nerve  to  both  faradic  and 
galvanic  currents  ;  loss  of  excitability  in  the  muscle  to  the  faradic 
current;  increased  excitability  of  the  muscle  to  the  galvanic 
cuirent,  with  qualit4xtive  or  polar  changes,  and  sluggish  contrac- 
tions. In  incomplete  foi-ms  of  RD  the  <  reaction  of  the  muscle  to 
galvanism  is  as  just  described,  but  the  excitiibility  of  the  muscle 
to  faradism,  and  of  the  nei-ves  to  either  eminent,  is  not  lost,  but 
only  lowered.  A  mixed  form  is  also  described,  in  which  the 
muscle-contractions  to  galvanism  are  neither  very  sluggish  nor 
very  prompt,  and  AGG  may  not  exceed,  or  may  even  be  less  than, 
KGG.  It  occurs  when  degenei-ated  fibres  of  muscles  or  of  nerve 
lie  side  by  side  with  others  which  are  healthy. 

Measurement  of  Current. — In  i*ecording  the  amount  of  galvan- 
ism used  for  testing  the  neiTes  and  muscles,  it  is  very  desirable 
that  a  galvanometer  should  be  used,  and  that  the  amount  of 
electricity  employed  in  each  operation  should  be  recorded  in 
miUiamperea.  The  number  of  cells  forms  no  certain  guide  to  the 
quantity,  as  their  electromotive  force,  and  the  resistance  of  the 
tissues  through  which  the  current  passes,  vary  much  from  time  to 
time. 

Motor  Points. — ^Thcre  are  a  number  of  points  on  the  surface 
of  the  body,  where  the  nerves  and  muscles  are  especially  aoceesible 
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to  electi'iail  btimulatioD  ;  und  uu  ihem!  pointe  tlie  rheoplioii' 
bliould  be  placed,  if  the  uuiximuu  contraction  of  any  uiuat-le  is 
required.  Tlitia,  for  the  loiig  lieud  of  the  trice{«  there  hi  ii  point 
cloiM  up  to  the  axilla  ;  for  the  intenuil  heiid  there  in  one  inidwn}' 
dowD  the  iirtn  on  the  inner  side  ;  for  tlie  bntchiHiie  iiuticus  the 
point  in  11  little  below  the  middle  of  the  iinu,  at  the  iimer  border 
at  the  bice|iti  muscle.     These  are  called  Ziemaseu'u  motor  joints.* 

Special  Senses. 

The  Erpeciul  Kenfies  m»y  have  to  he  investiji^iteil  in  iiny  uisu  of 
nervous  dtsenae,  a^  they  muy  give  importiiut  iuformatiou  uu  to  the 
conditioQ  of  the  centres. 

Hearing  may  be  tetited  by  the  tuuing-fork,  or  the  wiileh  :  »iid 
tiie  audituiy  meatus  should  be  examined  with  the  speculum. 

Smell — One  uaiati  orifice  may  be  clooed,  while  witli  the  other 
the  {latient  ia  directed  to  louell  such  uulMtauces  as  miwk,  valeriiui, 
eteeutial  oil»,  euu  de  Cologne,  or  cumphor.  It  must  be  remem-'i 
bei-cl  that  iLinmonia  and  other  pungent  substances  irritate  the  I 
nervea  of  touch  rather  than  those  of  smell.  -^ 

Taste  may  be  examined  by  tlie  application  of  salt,  sugar,  or 
quinine,  to  each  side  of  the  tongue  alternately. 

TLsioa  is  liBected  in  several  ways  in  neivous  disctises.  The 
size  of  the  pupils  should  be  noted,  and  the  two  pupils  compai'e<l. 
It  should  be  noted  whether  they  contnict  to  light,  or  during 
accominodatioD.  The  patient's  [mwer  of  vision  for  near  objects 
aod  distance  should  be  inquired  into,  and  the  prej^euee  uf  myopia 
or  hypermetixipitt  determined.  Inability  to  see  obiecte  closer, 
wliile  they  can  be  seen  at  a  distance,  is  due,  in  old  ]>ei'sons,  to 
slow  changes  in  the  lens  (preebyopia),  in  young  persons  to  puni- 
lyids  of  accommodation,  which  may  occur  I'apidly,  as  after  diph- 
ttkeria.  IHplt^ia  or  doubU  vigion  is  mostly  the  result  of  {Mindysis 
of  the  external  ocular  muscles.  The  field  of  vision  may  have  to 
be  t^ted,  as  some  patients  have  good  central  vision,  and  are  quite 
unawHre  of  important  defects  in  the  rest  of  the  visual  field.  This 
may  be  done  itjughly  by  asking  the  patient  to  look  steadily  at  an 
object  about  a  foot  in  front  of  him,  and  then  bringing  objects 
gi-adually  within  his  field,  from  above,  below,  and  either  side,  and 
noting  when  he  can  first  see  them.  Each  eye  should  be  tested 
eeparat«ly  with  the  otlier  closed.  More  occuinte  results  can  lie 
obtained  with  an  iiisti-umeut  called  the  ptrimelcT.  Valuable 
information  is  gainml  in  many  nervous  diseases  by  an  examuuitiun 
of  the  optic  disc  with  the  ophthalmoscope.  The  change  of  most 
importance  to  the  physician  is  inflammation  of  the  optic  disc 

■  llinstralio&s  ol  them  are  given  ia  seTeral  works  on  Tberapeutit^E  and 
Uediciae:  Etb,  U.  C.  Wood,  Kala  White,  Briatowe,  StrUmpcIl,  Finlajsun, 
ViannU. 
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(ojytic  neuritis  or  jHipillitis).     In  the  early  stages  the  dhsc  in  more 
V]u>ciilar,  ixmI  iiLstoiid  of  pink  in  colour,  the  edge  is  bluiTed,  indiit- 
tinct,  and  changes  its  thin  sliarj)  outline  for  a  bitkid  violet  or 
purp1i.s)i   zone;    the   i*etinal  veins  becx)me  toiiiuous.      In  later 
.stiiges,  tlio  disc  looks  larger  thiin  normtil,  the  surface  is  red  or 
purplisli-red  in  colour,  with  an  appearance  of  mdial  striation ;  tt}e 
veins,  as  they  lie  on  the  retina,  are  markedly  tortuous,  full,  and 
dark,  wliere*as  on  the  disc  itself  they  are  pai-tly  or  entirely  con- 
cealed by  eflusiou  ;  the  arteries  ai*o  thin.     Subsequently  tlie  disc 
becomes  moi*o  prominent ;  it  may  l>e  mottled  white  and  red  by 
effusion  of  lymi)h  and  blood  respectively,  which  quite  conceal  the 
retimil  vessels,  while  the  disc  vessels  are  inci-eased  in  number  and 
size ;  or  the  effusion  may  \)q  so  great  as  to  form  a  prominent 
button  of  grey  colour,  fi-om  which  proceed  the  veiy  thin  retinal 
arterirs,  and  full  tortuous  veins.     After  three  or  four  months  the 
lyiuph  is  gii\diuilly  absorbetl,  and  atrephy  takes  place,  producing 
a  small  disc  of  a  bluish  white  coloiu*,  with  small  retimil  vessels 
{oplic  atrophi/).     It  is  imjxn'tant  to  notice  that  in  eairly  stages  of 
optic  neuritis  oi-dinaiy  vision  is  connnoidy  retained,  so  that  the 
l)iitient  may  be  quite  uiuiware  of  anything  w^x)ng  with  his  eyes, 
and  the  lesion  is  only  det^Hjtod  on  examination  with  the  ophthal- 
moscoj)e;  in  such  cases  the  visujil  field  maybe  found  smaller  tlian 
nonnal.     With  the  highest  degrees  of  neuritis  and  with  atix)phy, 
vision  is  lost  oi-  reduced  to  the  mere  i)ei"ception  of  light. 
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NEURITIS. 

Inflammation  of  the  nerves,  or  neuritis,  arist»s  from  directj.njury,. 
such  as  blows,  punctured  or  laceiiited  wounds,  over-stretching, 
the  i>ressure  of  bones  in  fmctures  and  dislocations,  and  oom- 
j»ression  by  the  action  of  muscles  through  which  they  pass.  In- 
flannnation  in  the  neighlx)urhood  of  nei'ves  mivy  extend  so  as  to 
involve  them :  and  this  in;iy  hapiK'n  in  suppumting^oint«5,  in 
osteo-arthritis,  in  i)leurisy  afl'ecting  the  intercostal  ner%'es,  or  in 
cerebi-al  and  npinal  meningitis.  Cold  is  a  fi-efjuent  cause  of 
neuritis,  which  is  then  often  called  rheunuitic  ;  and  acute  general 
diseases,  like  entt»ric  fever,  small-pox,  and  diphthem,  are  some- 
times followed  by  it.  The  last,  lus  well  jis  many  other  conditions 
afiectiug  the  system  generally,  produce,  as  a  i-ule,  a  multiple 
ueuiitis,  and  are  eniunenitcd  imder  that  head  {see  p.  179). 

Neuritis  may  bo  interstitial,  affecting  mainly  the  connective 


I 


» 


NEURITIS. 

titmm^  or  parencAifmaltnM,  ufft'cting  first  tlie  nci've- fibres  them- 
aeJroB.  In  acute  iietirjtifi  tlio  iiei-ve  is  reil  noil  swollen,  theiv  nuiy 
he  nnikll  iuemorrhAg(«,  iiud  the  mici'Oitcojte  ntiows  leiipocyttw  iiifil- 
trating  the  shenth  And  tlie  septn  between  tlte  bundle*)  of  nerve- 
fibren.  If  these  chnnges  nre  limiteil  to  ttie  slienth  or  pei-ineiui'uni 
{ptriti^wUu)  the  norve-fibi'ee  nuy  ewH[ie  any  fterious  lesion  ;  hut 
if  it  ia  int«ratitial  they  are  more  likely  to  be  affected,  the  myelin 
beooiaiiig~a5>ajf>hied,  and  the  axis-cyhnders  KufTering  leas.  Ulti- 
mately a  new  fibroos  tissue  is  developed  in  tlie  int«i«titiiU  tieinio 
ftod  sheath.  In  the  parenehymatoun  form  tlie  diiu3Mac  appeMitt  to 
bc^n  in  tlie  nerve-filinw.  Tlie  myelin  of  the  white  siiUitmitit  of 
Schwann  is  broken  uji  into  fmgments  and  glohtiles,  tlie  nnclei  of 
the  intemodal  cells  enlarge  and  di^'i<le,  and  the  {ii-otopla.'un  iii- 
rmutee  in  qitantity  or  becomes  gnuiidar.  The  axi)i- cylinders,  at 
fintt  brEnking  into  segmentu  with  tlie  myelin,  disnppear,  while  the 
myelin,  beeoming  ]e>«  nnd  leaH,  may  leave  the  nerve-tubeK  nearly 
empty,  contnining  only  here  and  thei-e  nnclei,  Home  finely  gmnidnr 
nvitter,  or  hixiwoisb  pigment  granules.  The  nerve-fibres  are 
generally  aaVcttnl  iniwiniilly. 

Secondarr  Degeneration. — Injai-iefi,  which  cut  off  nerves  fi-om 
tlieir  ceutrett,  cuitse  uiii>oi'tjint  alterationrt  below  the  lesion.  Thewe 
bnve  been  closely  studied  in  aniouilH,  and  simitar  cliangen  follow 
neuritis,  as  well  an  direct  injury,  in  man.  Tliey  com'ii't  of  a  da- 
gcmeration  of  the  neive-fibres,  and  atrophy  oi'  degeneration  of  the 
mnectee  supjilieil  by  them. 

The  nen'e-degeuer«tion  known  iuh  "  wecondary  degejieration," 
or  "  WttUerian  degenenition,"  fi^om  the  physiologiKt  who  111*1 
ilcseribed  it,  is  very  similar  in  its  niiture  to  the  pHreuchymatMiis 
inflammation  just  mentioned  ;  and  it  may  be  accompanied  by 
varying  d^rees  of  intei-stitial  change.  In  rabbits  the  fii-st  com- 
plete interruption  of  the  myelin  and  axis-cylinder  takes  pince 
iibout  the  Keccmd  day  after  the  lesion,  but  in  man  more  slowly, 
probably  from  the  fourth  tn  the  eighth  dny.  The  change  takes 
place  simultaneously  along  the  whole  length  of  nerve  below  the 
lesion. 

More  or  less  perfect  regeneration  of  the  nerve-fibres  may  take 
place  most  readily  in  slight  lesions  ;  and  this  begins  at  the  central 
end  by  the  growth  of  new  axis-cylinders,  which  afteiwards  become 
covered  with  myelin. 

The  musj;]e^  in  connection  with  such  injured  iien'es  become 
flabby,  and  lose  bulk  (miueular  atrophy,  amyotrophy).  The 
muectilar  fibres  diminLsh  in  ftize,  the  trajiBvertie  striatton  kiecomes 
tees  distinct,  and  the  substiince  granular.  Later,  the  tmuBverse 
striation  is  lost  or  replaced  by  longitudinal  striation,  and  there  is 
an  increase  of  the  connective  tissiieTietween  the  fibres. 

Electrical  Reactions. ^ — The  reaction  of  degenemtion  (p.  174) 
foUowu  the  lesions  above  described.     Faradic  irritability  in  Ixith 


178  DISEASES  OF  THE  NERVES. 

nerve  and  muscle  diminishes  rapidly,  and  may  disappear  by  the 
end  of  the  second  week.  Galvanic  irritability  in  the  nenre  dis- 
appears in  about  the  same  time.  But  the  irritability  of  the  muscle 
to  galvanic  currents,  though  at  first  less  than  normal,  in  a  few 
djiys  becomes  excessive,  and  remains  in  an  exalted  condition  for 
some  weeks,  then  giudually  falls  to  the  normal,  or  even,  for  a  short 
time,  below  it  again.  Qualitative  or  polar  changes  also  generally 
occur,  and  complete  the  reaction  of  degeneration. 

In  recovering  cases,  the  faradic  irritability  of  nerve  and  muscle, 
and  the  galvanic  in*itability  again  appear  about  the  eighth  or 
niuth  week  (Erb),  and  gi-adually  attain  the  normal.  The  return 
of  power  in  the  paralysed  pai-t  generally  pi'ecedes  any  decided 
improvement  in  the  electrical  reactions.  In  severe  lesions  with 
extensive  atrophy  of  muscle  RD  persists  for  some  time,  but  after 
some  weeks  the  iri'itability  of  the  muscle  to  galvanism  also 
diminishes,  and  finally  becomes  extinct. 

Some  vai'iations  in  the  phenomena  oociu",  especially  in  tlie 
sligliter  fonns  of  lasion.  Thus,  the  usually  early  fall  of  initability 
may  l>e  delayed  some  days  ;  or  the  initial  fall  of  the  imtability 
of  muscle  to  gjilvanic  cuirents  may  be  absent,  and  the  increase 
may  be  delayed  some  days ;  or,  in  very  slight  cases,  the  irrita- 
bility of  the  nen-e  to  both  faradic  and  galvanic  currents  may  be 
foi"  a  few  days  inci*eased. 

Symptoms. — Neuritis  and  resulting  degeneration  involve  the 
piths  of  conduction  for  motor  and  sensory,  trophic  and  N'asomotor 
impulses.  There  is  paralysis,  followe3  by  flaEbiness  and  a&qpliy 
of  the  muscles,  often  with  tenderness  to  pressure,  or  on  contrac- 
tion. Diminution  or  loss  of  sensation  occura  where  sensory  fibres 
are  involveil,  though  this  is  often,  in  mixed  nerves,  very  small  in 
pi-opoi-tion  to  the  iwrnlysis.  Inci-eased  sensitiveness,  or  piun,  or 
hypeiwsthesia  may  be  present  in  the  distribution  of  the  nerve,  and 
})ain  or  tenderness  of  the  uerve-tninks.  Tlie  cutaneous  and  deep 
reflexes  cannot  be  elicited.  " 

The  trophic  and  vasomotor  changes  above  mentioned  (p.  171) 
mostly  result  fix)m  nerve  degeneration. 

In  acut<;  forms  of  neuritis  there  is  moi*e  or  less  pain  in  the  ner\'e 
itself,  and  in  tlie  part  to  which  it  is  distnbutedT  The  pain  is 
worse  at  night,  and  increased  by  movements  or  positions  that 
cause  stretoliing  or  pressure  on  the  nerve.  If  the  nerve-trunk 
can  be  felt,  it  may  be  found  swollen  and  tender,  and  the  skin 
may  be  red  over  it,  or  even  (Bdematous  ;  but  this  is  rare.  Tingling 
and  h3q)ei'a)st}iesia  may  be  also  pi*esent.  Later  on,  sensation  may 
be  diminished,  and  the  muscles  may  present  twitchingsr  or  cpamps 
at  the  siime  time  losing  power  and  becoming  tender.  Ultimately 
they  atix)phy  and  give  the  reaction  of  degeneration.  Slight  oon- 
stituti^al  disturbance  may  accompany  the  onset,  but  it  soon 
passes  ofi*. 
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In  chronic  neuritis  pftiii  is  an  early  symptom,  and  conslitutioiutl 
difitui'bance  in  alwent.  Changes  in  sensibility,  atrophy  of  the 
muscles,  degenerative  reaction,  glossy  skju,  and  other  nutritional 
defects  follow. 

The  duiTition  of  neuritis  is  veiy  vaiiuble  :  slight  cases  may 
recover  quickly,  others  last  weeks  or  months.  Sometimes  neuritis 
spreads  upwards,  and,  reiu'hiiig  a  plexus,  invades  the  several  nerves 
proceeding  therefrom.  Tliis  is  aille<l  migrating  neuritit.  It  may) 
extend  to  the  spinal  cord,  setting  up  myelitis  or  meningitifl,  and  I 
to  Bome  such  process  GSowers  is  inclined  to  refer  tlie  forms  of  [ 
paralysis  which  follow  visceral  diseaw  {s-j/.,  cystitis),  and  are  J 
known  ns  "  reflex  paralyses." 

Dia^oaiB. — Neuritis  must  be  recognised  by  ita  symptoms — 
sensory,  motor,  and  trophic— being  limited  to  the  distribution  of 
a  nerve,  which  is,  at  the  same  time,  painful  and  tender.  In  its 
early  shigo  it  may  simulate  rheipoalism  or  ostitis,  and,  from  the 
pain  alone,  it  may  be  mistaken  for  neuralgia, Tn  which,  however, 
anesthesia  and  motor  paralysis  do  not  occur. 

Treabnent. — The  first  indications  are  to  remove  the  cause,  if 
possible,  and  keep  the  affected  part  at  re.nt  in  such  a  way  ns  to 
avoid  all  irritation  of  the  nerve.  In  acute  cases  the  diet  should 
be  light,  the  boards  kept  open,  and  suliues  uuty  be  given.  General 
and  local  diaphoresis  are  often  uneful.  Hot  fogifintationa  or 
linseed-meiU  poultices  should  be  applied  to  the  affected  port,  or 
leeches  in  very  severe  cases.  On  the  other  hand,  cold  is  re- 
commended for  traumatic  cases.  In  lat«r  st^es,  coimter-irrita- 
tion  by  blisters,  mustard-plasters,  or  liniments  may  be  used,  if 
the  increased  sensitiveness  of  the  skin  to  these  agents  be  not  for- 
gotten (p.  171).  Internally,  mercury  in  small  doses  is  the  best 
remedy.  For  chronic  ataes.  counferrirritation  should  be  employed, 
and  electriS^  in  the  form  of  galvanism,  dowers  lecommenda 
the  anode  on  the  inflamed  nei've,  or  painful  spot,  and  a  just  per- 
ceptible cuirent  flowing  continuously  for  ten  minutes.  Stronger 
currents  or  farodism  are  only  desirable  in  very  chronic  esses.  He 
advises  tbe  muscles  to  be  left  alone,  unless  much  degenerated, 
when  they  may  be  stimulated  by  gentle  friction  or  by  a  weak 
interrupted  galvanic  current. 

Mui/nPLE  Necritis. 

etiology. — Multiple  or  peripheral  neuritis  (polyneuritis;  dis- 
seminated neuritifi)  is  the  explanation  of  numerous  fomui  of 
paralytic  adbction,  formerly  thought  to  have  a  spinal  origin,  such 
I  Be  those  following  chronic  jwisoning  by  ^a>hol  and  lead.  Alcohol, 
k  indeed,  is  ita  most  common  cause,  and  it  may  also  l>e  due  to  the 
^influence  of  lead,  ai'senic,  copper,  bisulphide  of  carbon,  carboaic*\ 
IfitXOH  '^  nn^es  in  connection  with  certain  infectious 


180  DISEASES  OP  THE  NERVES. 

or  septic  diseases,  cs^iecially  diphiheria,  but  also  with  simple  pharyn- 
gitiS)  scarlatina,  rubella,  measles,  small-pox,  typhus,  enteric  fever, 
tuberculosis,  cerebro-spinal  fever,  influenza,  mumps,  cholera,  ma- 
laria, syphilis,  pnexunonia,  septicfemia,  puerperal  conditions,  rheu- 
matism, gout,  and  diabetes ;  and  fit>m  exposure  to  cold,  damp,  or 
fatigue.  Multiple  neuritis  has  already  been  described  as  a  part 
of  leprosy  and  of  the  endemic  disease  beri-beri.  It  is  probably  the 
explaflation  of  many  cases  called  acute' ascending  paHIysis,  or 
Landry's  paralysis. 

Its  I'elations  to  age,  sex,  or  climate,  <S^.,  are  determined  in  each 
case  by  the  disease  or'^agent  which  has  induced  it.  It  will  be 
sufficient  here  to  state  that  as  a  result  of  alcoholism,  it  is  much 
more  frequent  in  women  than  in  men,  and  occurs  mostly  in  the 
middle  period  of  life. 

Morbid  Anatomy. — The  changes  in  the  nerves  have  been  already 
described — they  may  be  interstitial  or  parenchymatous.  Inter- 
stitial lesions  are  more  marked  in  the  larger  and  mediiun-sized 
nei-ve-tninks,  and  jmrenchymatous  lesions  in  the  periplieral  pails. 
The  changes  are  slighter  as  one  appixxvches  the  spinal  cord,  and 
the  anterior  roots  are  usually  nonnal.  The  spinal  conTis  geneiully 
found  healthy.     The  muscles  are  degenerated  or  atrophic 

The  clinical  picture  of  multiple  neuritis  vaiies  somewhat  accord- 
ing to  its  origin.  One  of  the  most  familiar  forms  is  that  which 
follows  chi*onic  alcoholism,  and  the  alcoholic  paralysis,  which  will 
be  here  described,  sufficiently  represents  what  is  seen  in  cases 
arising  from  many  other  causes;  but  separate  descriptions  are 
required  for  the  neuritis  of  diphtheria  (p.  Ill),  of  beri-beri  (p.  94), 
and  of  lead-paralysis  {see  Lead-poisoning). 

Symptoms. — ^These  begin  genei'ally  with  tiding,  or  '*  pins  and 
needles,''  in  the  extremities,  or  a  sensation  oFnumbness ;  at  first 
only  in  the  hands  and  feet,  later,  spreading  up  the  limbs.  After 
a  shorter  or  longer  time  the  limbs  become  w^Jc.  Boss  observed 
that  the  earliest  S3anptoms  are :  (1)  numbness  of  the  fingers  and 
toes;  (2)  vasomotor  spasm  in  the  fingers  and  toes,  producing 
"  dead  fingers  ";  and  (3)  muscular  cramps,  especially  in  the  calves. 
In  acute  cases  there  may  be  constitutional  disturbance,  with  eleva- 
tion of  the  temperature  to  103°  or  104°;  but  often  the  symptoms 
are  not  prominent  enough  to  lead  to  an  examination.  The  patient 
may,  for  a  time,  get  about  his  ordinary  occupations,  but  at  last 
lias  to  take  to  his  bed.  The  paralysis  afiects  the  extensors  more 
than  the  flexors  of  the  limbs,  so  that  the  patient  is  unable  to 
extend  the  hand,  and  the  toes  are  pointed  as  he  lies  in  bed  (drop- 
wrist  and  drop-foot).  Wliile  he  can  yet  walk,  he  has  the  hi^^- 
stepping  gait  already  described  under  beri-beri  (p.  96).  The  inter- 
assei  and  other  muscles  ai*e  weakened ;  and,  in  marked  cases,  the 
diaphragm  and  the  vocal  cords  are  pai'alysed,  so  that  breathing  is 
difficult,  and  the  voice  is  weakened  or  abolished.     A  quick  pulse 
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umy  nccompnny  the  laryngeul  pHnilyiuK,  fi-oiu  ueuiiti^  of  tlii.'  v.igiis. 
The  faciiil  musclea  may  also  be  aflected. 

The  WBitetipd  musclea  quickly  atrophy ;  aud  the  ctuingo  ia  au'ly 
noticed  in  the  antenov  tibial  niuscleti,  in  the  extensor  brevi» 
digitonim,  the  cslf  miiselee,  and  the  interoasei  of  the  hand. 

The  electrical  cotiditions  of  the  niuHcleii  &re  aliM  altered.  The 
reaction  to  furndism  is  iliminialied  or  lost,  but  the  effect  of  the 
galvanic  current  viiriea.  SoRietimeit  theiu  are  well-marked  polar 
changes,  so  that  complete  reaction  of  degeneration  ia  present. 
Sometimeti  there  is  only  a  quaqtitutive  change. 

SenBory  symptoms  vary  considerably — -ontesthesiii  is  generally 
limited  to  the  lowei'  pairts  of  tbe  limbe,  but  tliere  miiy  be  hypei"- 
festheeia.  "  Pins^jind  needles "  or  severe  gnawing  or  buimug 
pains  belong  especially  to  the  early  stages.  Tbe  nerve-b^inks  lu-e 
often  tender,  or  their  compression  may  cause  "  pins  and  needles  " 
or  "  deadness";  but  the  most  constant  is  extreme  tenderness  of 
the  musclea  to  pressure,  a  comlition  which  last<t  for  montlu),  even 
in  advanced  stages  of  atrophy ;  it  is  usually  well  marked  in  tba 
muiBcles  of  the  calf.  The  i-eflexes  are  generally  lost.  The  bladder 
and  rectum  are  often  unaffected,  but  tbe  excretions  are  sometimes 
passed  in  bed  in  nlcohobc  cases,  possibly  from  the  accompanying!; 
mental  state.  As  tbe  case  progresses  tbo  s^n  undergoes  trophic 
cl>angee4.  ConlBiiction  of  the  limbs  may  arise,  such  as  flexion  at 
the  elbow  and  pointing  of  the  foot,  and  adhesions  may  foim  in 
and  about  the  jointe.  Bed-sores  are  less  common  ttutn  in  spinal 
cases.  With  extreme  musculo'  wasting  of  tlie  body  or  limbs,  it 
is  often  remarkable  how  the  form  of  the  face  is  preserved.  The 
paralysis  is  genemlly  accompanied,  and  sometimes  partly  masked, 
by  a  peouliai-  condition  of  mind,  wbich  is  most  frequent  in  alcoholic 
neuritis,  blit  has  been  observed  by  Korsakoff  in  multiple  neuritis 
from  other  toxic  cituses  (puerperal  fever,  tj-phoid).  Ho  therefore 
calls  it  Pei/clumt  poljfnetmlioa  or  Cerebropatiiitt  payehica  toieremica. 
The  essential  featiu'es  ai-e  loss  of  memory  for  recent  events,  and 
deliisions  as  to  events  that  bave^ever  happened.  Thus,  the  patient 
will  be  unable  to  toll  her  name,  age,  tbe  day  of  tlie  week,  or 
where  she  comes  fi-om;  but,  on  tbe  other  liand,  may  say  that  she 
luis  been  for  a  walk,  or  ride,  or  has  seen  certain  friends,  in  obvious 
antagonism  to  facts.  There  may  be  a  stage  of  tidkativeness,  or 
even  delirium ;  but,  for  the  moat  part,  the  patients  show  extreme 
apathy,  and  complete  indifference  to  surroundings. 

Sometimes  the  symptoms  are  marked  h^iitco-ordination  (ataxia), 
instead  of  simple  painlysis.  This  may  affect  the  oi'ms  or  tbe  legs, 
and  may,  in  the  latter  case,  closely  simulate  locomotor  ataxy  of 
spinal  origin. 

Diagnosis. — Extensor  paralysis  of  the  arms  and  legs,witb  wast- 
ing and  tenderness  of  the  muscles,  is  chamcterLstic  of  most  cases, 
In  all  the  combination  of  sensory  symptoms  witli  muscular  atrophy 
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and  pai-alysis  iu  all  four  limbs,  especially  if  the  face  be  involved  as 
well,  helps  the  diagnosis  from  the  spinal  paralysis  due  to  disease 
of  the  anterior  comua.  The  ataxic  cases  are  to  be  distinguished 
from  locomotor  ataxy  by  tenderness  of  the  calf -muscles,  by  a  gait 
in  which  the  dropping  of  the  foot  is  noticeable,  whereas  the  foot  i» 
often  thrown  up  in  tabes,  and  by  the  absence  of  Aigyll-Bobertson 
pupil. 

PrognosiB. — Alcoholic  cases  may  be  fatal,  either  in  an  early 
stage,  where  the  cause  is  not  promptly  removed ;  or  after  months, 
from  emaciation  and  bed-sores,  or  phthisis,  or  ciirhosis  of  the  liver. 
In  many  cases  the  symptoms  develop  rapidly  in  the  first  six  or 
eight  weeks,  and  then  the  condition  of  the  patient  may  remain 
stationaiy  for  months,  or  very  slowly  improve.  After  years  recovery 
may  be  only  partial.  But  in  alcoholic  and  in  other  cases,  where 
the  disease  is  not  too  far  advanced,  and  the  cause  can  be  com- 
pletely removed,  the  prognosis  is  more  or  less  favoiuuble,  reooveiy 
taking  place  slowly  in  the  course  of  two  to  six  months. 

Treatment. — The  patient  should  have  complete  rgst  on  a  watei^- 
bed,  if  the  disease  is  extensive,  and  nutritiousjliet,  with  entire 
abstinence  from  alcohol,  in  cases  due  to  drink.  In  those  due  to 
syphilis,  sodium  iodide  and  mercury  should  be  given,  and  sodiiun 
sali^late  is  recommended  for  cases  following  cold.  Subcutaneous 
injections  of  strychnine  have  been  used  with  advantage,  the  doses 
employed  being  from  ^  to  ■j\y  grain  two  or  three  times  a  day. 
^lins  may  be  relieved  by  Indian  hemp,  belladonna,  or  morphia ;  . 
by  the  application  of  chloroform  locally,  or  by  wrapping  the  limb 
in  cotton  wool.  Gal^iism  to  the  muscles  by  a  continuous  current, 
slowly  interrupted,  may  be  used,  and  massage,  if  the  patient 
can  bear  it.  Care  must  be  taken  to  prevent  contraction  of  the 
limbs. 


NEUROMA. 

Gi-owths  in  the  neiTes  may  consist  of  nei've  tissue  (tine 
neuroma),  or  of  the  same  tissues  that  foim  tiunoui'S  in  otlier  pai'ts 
(false  neuroma).  The  foimer  consists  of  medullateil  or  non- 
medullated  fibres,  with  vaiying  amounts  of  connective  tissue 
between  the  fibres ;  multiple  neuromata  commonly  consist  of  this 
variety.  On  the  other  hand,  a  false  neiu'oma  is  mostly  single,  and 
consists  of  sarcoma,  myxoma,  carcinoma,  syphilitic  gumma,  espe- 
cially in  the  cranial  nerves,  glioma  very  rai*ely,  and  fibroma  most 
commonly  of  all.  The  subcutaneous  ends  of  the  sensory  nerves 
are  sometimes  enlarged  into  minute  turnout's,  which  are  visible  as 
small  nodules,  and  may  be  very  painful  (cutaneous  neuromata, 
tubercula  doloi'osa).  .Ajiother  form  is  plexi/orm  neuroma^  in  which 
nodular,  tortuous,  interlacing  coi-ds  ai-e  mixed  up  with  much  oon* 
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aective  titonie.  ThU  form  cuinmonly  begitiH  iu  fr^btl  tifei ;  jinil 
multiple  ncuromabi  are  aometimes  hereditary,  and  m*  Kiiiil  to  he 
associated  with  a  neui-otic  disposition.  Injui-y  fi-om  wounils  iiud 
punctures  cnusra  neui-omata,  tut  in  the  aise  of  the  jNiinfiil  litd)>oiiii 
endu  whicli  form  after  utupiibition. 

The  Symptoms  ai-e  pain,  amesthesiu,  numbneeK,  und  fomii- 
cation  in  the  distribution  of  the  nerve,  nnd  jwrHlysis  of  miuwles 
supplied  by  it,  or  more  commonly  reflex  «i)itsms  in  ndjucent  or  even 
distiint  mnscliM.     Tile  tumour  luny  be  sometimes  felt, 

Treatmeat  by  medicine  ia  ouly  likely  to  be  succet^ul  iu  iij'phi- 
litic  cuses ;  otherwise  the  tumomij  iiiiist  Ix;  reiiiuved. 


LESIONS  OF  CRANIAL  NERVES. 

ULFACToar  Nekve. 

A  diminution  or  toss  of  the  sense  of  tunell  (anosmia)  uri^ses  from 
altered  conditions  of  the  muul  mucous  membrane,  xuch  a^  ex- 
ceeaive  dryness,  or  corym ;  und  in  affections  of  the  Ijiwe  of  the 
skull,  involving  the  olfactoiy  bulbs,  such  as  Injury,  timiours,  caries 
of  the  bone,  und  meningitis.  It  sometimes  occui'S  in  locomotor 
ataxy,  and  is  not  uncommon  in  hysteria,  &e  a  part  of  hyst«rioal 
hemionjEsthesia.  It  has  sometimes  occurred  after  exceiisive  stimu- 
lation of  the  olfactory  nerve  by  strong  odoui«.  It  sliould  lie 
remembered  that  loss  of  smell  may  affect  the  jwwor  of  appre- 
ciating flavouin,  whitili  really  i-e<itiires  the  combined  action  of  the 
sense  of  taste  and  the  sense  of  smell  through  the  posterior  nure.^. 

Exceative  sensibility  to  odours  {hyperosmia)  is  noticeil  iu  hysteria 
and  insanity ;  and  morbid  subjective  sensations  occur  iu  the  imutue, 
and  sometimes  as  an  aiuw  in  epilepsy. 

The  piimaty  cause  of  these  defects  must  be  ti-eated  if  possible. 
In  anosmia  galvanism  may  be  ti-ied,  the  positive  pole  to  the 
mastoid,  the  negative  to  the  tuissl  bones,  Striimpell  recommends 
jmintiiig  with  a  one  per  cent,  solution  of  atrjchnine  nitnite  in 
olive  oil. 

Optic  Nerve. 

The  optic  nerve  has  to  be  considered  in  connection  with  ite 
posterior  continuations  into  the  brain,  the  optic  chiasma,  and  tlie 
optic  tract,  which  last  can  l>e  traced  through  the  optic  thiilamus 
to  the  occipital  lobes.  The  optic  nerve  is  really  the  equivalent  of 
the  posterior  nerve-roots  and  the  posterloi'  coluums  of  the  spinnl 
cm-d,  the  lower  visual  neui-on  being  contiiiued  entirely  within 
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Optic  Nerve. — TIuhJ^Im^  liable  to  inilanimation  (optic  neuritis) 
from  a  variety  of  causes,  some  arising  in  the  orbit,  others  in  the 
intra-cninial  cavity,  whilst  otheiv  slvo  general  conditions  of  disease 
mostly  affecting  the  blood.  The  causes  are:  (1)  in  the  orbit — 
orbital  timiours,  aneurysms  of  the  ophthalmic  aiiery,  and  rheu- 
matic inflammation ;  (2)  in  the  aunial  cavity — cerebral,  cerebellai-, 
and  meningeal  tumoura  of  all  sizes  and  in  all  situations,  acute 
and  chronic  meningitis,  chronic  hydrocephalus,  and  thrombosis  of 
the  cerebi-al  sinuses;  (3)  general  causes — infective  endocarditis. 
Bright  s  disease,  leuchsemia,  chloi'osis,  lead-poisoning,  enteric  fever, 
and  some  other  conditions.  The  appearances  of  optic  neuritis  and 
its  effects  on  vision  have  ali*eady  been  described  (p.  176).  When 
it  is  due  to  orbital  disease,  it  occm-s  only  on  the  same  side  as  the 
affected  orbit,  and  is  double  only  when  both  orbits  ai-e  diseased ; 
but  intiu-cranial  lesions,  whether  unilateral,  median,  or  multiple, 
as  well  as  blood  conditions,  cause,  with  i-are  exceptions,  a  double 
optic  neuritis,  unless  the  lesion — as,  for  instance,  a  carotid 
aneurysm — is  so  far  forward  as  to  press  on  the  nerve  in  front  of 
the  chiasma. 

Eetrobulbar  neuritis  affects  the  nei-ve  behind  the  eyeballs, 
and  causes  no  change  visible  with  the  ophthalmoscope.  It  may 
give  rise  to  rapid  blindness,  severe  headache,  or  pain  in  the 
eyes,  aggravated  by  movements  of  the  eyeballs  on  pi^essui-e 
upon  them  in  a  backward  du*ection.  Axial  neuritis,  or  neuritis 
of  the  centml  fibres  of  the  nei-ve,  leads  to  central  loss  of 
vision. 

Optic  atrophy  occiu*s  as  a  late  stage  of  optic  nemitis  (secondary 
ati-ophy),  and  occasionally  as  a  primai-y  lesion,  w^ithout  any  pre- 
vious neuritis,  as  in  locomotor  ataxy.  Vision  is  veiy  greatly  reduced, 
or  abolished  entirely,  by  optic  atix)pliy. 

Optic  Chiasma. — This  may  be  affected  by  tulnji-cle  or  syphilitic 
gumma  or  meningitis,  by  the  pressui'e  of  internal  hydrocephalus, 
and  by  hsemoirhage  into  its  substance.  Since  it  contains  the 
decussation  of  those  fibres  which  piss  from  the  left  tract  to  the 
nasal  half  of  the  right  i-etina,  and  those  which  pass  from  the 
right  tmct  to  the  nasal  luilf  of  the  left  i-etina,  it  follows  that  its 
lesions  produce  paralysis  of  the  nasal  half  of  each  retina,  and  a 
coiTCsponding  blindness  in  the  temporal  half  of  each  visual  field. 
This  is  accordingly  called  temporal  hemianopia.  If  the  lesion 
extends  to  one  side,  or  forward  in  the  optic  nerve,  or  backwards 
in  the  optic  tract,  the  direct  fibres  on  that  side  are  affected  as 
well,  and  the  vision  of  that  eye  is  quite  lost. 

A  nasal  heniianopia,  or  blindness  of  the  inner  half  of  each  field, 
would  result  from  a  sepaiute  lesion  on  each  side  of  the  chiasma, 
involving  the  direct  fibres  to  the  outer  half  of  the  retina.  It  is 
necessaiily  veiy  iiii-e. 

Optic  Tract. — The  optic  tract  contains  fibres  which  pass  to  the 
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visual  centres,  pui-tly  diivct  fivin  the  outer  luilf  of  the  eye  of  the 
same  side,  pai-tly  across  the  chiasma  fi-om  the  inner  half  of  the 
retina  of  the  opi)osite  eye.  A  lesion  of  the  left  optic  tmct  \k\\\\- 
lyses  the  left  half  of  each  retina,  and  gives  blindness  in  the  riyhi 
half  of  each  field  ;  similarly,  a  lesion  of  the  right  optic  tnict  pit)- 
duces  blindness  of  the  left  hiilf  of  each  visual  field.  This  fonii  of 
blindness  is  called  lateral  or  homatiymoua  hejniajiopia.  It  nuxy  be 
caused  not  only  by  lesions  of  the  ti-act  itself,  but  by  disejises  of 
the  brain  implicating  the  fibres  which  connect  the  tmct  with  the 
occipital  lobe  and  the  visual  centres.  The  dark  pii-t  of  the 
field  may  be  a  complete  lialf,  or  it  may  l>e  less  ;  and  this  jKii-tial 
hemianopiii  is  moi*e  likely  to  aiise  fi-om  lesions  in  those  ixxsteiior 
situations  where  the  conducting  fibres  ai*e  less  closely  united 
together. 

A  tumom*  in  the  occipital  lobe  may  thus  cause  latenil  hemi- 
anopia  ;  and  if  each  occipital  lobe  is  successively  or  simidtaneously 
afifected  by  any  lesion  there  will  be  complete  bliudne^,  or  double 
lateral  hemianopia.  Optic  neuritis  may  in  some  such  cases  be 
entirely  absent,  and  is  not  a  necessary  i^i^t  of  latenil  hemianopia. 
A  transient  hemianopia  may  occur  in  ceiebral  hsemon-hiige ;  and 
a  peculiar  foim  of  lateral  hemianopia  is  a  stiiking  phenomenon 
in  migraine.  In  recovery  fi-om  hemiiinopia,  the  field  geneiully 
deal's  from  centre  to  peiiphery,  ua  is  coimuon  in  migi-aine,  or 
from  above  or  fix)m  below ;  but  rarely  fi-om  j)eriphery  to 
centre. 

A  patient  with  lateral  hemianopia  is  likc^ly  to  keep  his  hetid 
turned  towards  the  blind  side,  in  order  to  see  distinctly  things  in 
front  of  him.  If  the  left  is  the  blind  side,  the  right  half  of  each 
retina  is  panilysed  ;  if  then  the  head  is  turned  to  the  left,  objects 
in  front  of  the  patient  fall  upon  the  left,  or  noiinal,  half  of  each 
retina.  In  lateml  hemianopia,  colour  vision  may  also  be  afifected 
(fiemiachromatopia). 

Another  foim  of  visual  defect  is  that  known  as  crossed  aiMy- 
opia,  or  blindness  of  one  eye  due  to  a  lesion  on  the  opposite 
side  of  the  bi-ain.  The  lesion  then  must  be  behind  the  ti-act ;  and 
it  appears  pi*obable  that  this  imiy  be  aiused  by  some  disease  of 
the  cortex  of  the  lower  and  hinder  jjart  of  the  pai-ietsil  lobe,  the 
supra-marginal,  and  the  angular  convolutions.  There  is  concentric 
I'eduction  of  the  field  of  vision  for  white  light ;  and  the  coloui* 
field  is  also  reduced,  and  may  be  lost  entirely.  If  the  appai-ently 
sound  eye  is  tested,  a  much  less  degree  of  reduction  of  the  field, 
both  for  white  light  and  colour,  will  also  be  found.  Thus  it 
would  seem  that  the  visual  centre  on  one  side  has  connections 
with  the  eyes  of  both  sides.  In  some  cases  of  lateral  hemianopia, 
there  is  concentric  reduction  of  the  half-field  which  is  not  blind, 
and  this  reduction  is  greatest  in  the  field  of  the  eye  opposite  to 
the  leaum.    It  is  suggested  by  (lowers  that  this  is  due  to  an 
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exteiisiuii  of  tiie  l(^on  fit)!!!  the  centre  con'essponding  to  the 
lat^a-al  heiiiianopia,  to  tliat  higher  centi-e  whose  destruction  cauise8 
cix)ssed  amblyopia. 

Ci-osised  amblyopia  is  frequently  seen  in  hysteria,  associated  with 
hemianaesthesia. 

Third,  Fourth,  and  Sixth  Nerves. 

These  nerves  supply  the  muscles  which  move  the  eyeball,  and 
their  lesions  ai*e  best  considei*ed  together.  The  fourth  supplies 
the  su|)erior  oblique  muscle,  the  sixth  the  external  rectus,  and  the 
thii-d  the  superior  rectus,  inferior  rectus,  internal  rectus,  and 
infeiior  oblique,  as  well  as  the  ciliary  muscle,  the  sphincter  of  the 
irLs  and  the  levator  palpebrse  muscle.  The  constant  association  of 
the  eyes  together  in  all  their  movements  leads,  when  any  one 
muscle  is  paralysed,  to  some  important  motor  And  visual  disorderly, 
by  which  the  iwi-alysis  may  be  recognised.  These  are : — ^limited 
movement,  strabismus,  secondaiy  deviation  of  the  sound  eye, 
erroneous  pix)jection,  and  diplopia. 

Limitation  of  Movement.  —  This  is  in  proportion  to  the 
amount  of  pai-jilysis :  in  exti-eme  Ciises — for  instance,  of  paralysis 
of  the  external  I'ectus — the  eye  cjinnot  be  moved  outwaitls  beyond 
the  middle  line.  After  a  time  contracture  of  the  internal  rectus 
takes  phice,  and  the  eyeball  is  turned  into  the  inner  canthus. 

Strabismus,  oi*  squinting,  is  a  want  of  coii*espondence  of  the 
visual  axes.  Tliis  occui-s  when  the  two  eyes  look  at  an  object 
which  is  in  the  pirt  of  the  field  corresponding  to  the  action  of  the 
pjinilysed  muscle.  Thus,  if  the  n'ght  external  i-ectus  is  paralysed 
the  right  eyeball  ciinuot  move  outwaitls ;  and  when  an  object  in 
the  right  half  of  the  field  is  looked  at,  the  left  eyeball  moves  to 
the  right,  while  the  right  eyebjill  i-emains  stiitionaiy ;  the  visual 
axes  conveige,  and  so  much  the  more  sti-ongly  the  farther  to  the 
right  the  object  is  situate.  ThLs  is  ciilled  canverfferU  strabismus. 
If  the  right  interiuil  i-ectus  is  paiulysed,  the  left  eye  can  follow 
an  object  to  the  left,  but  the  light  i-emains  stationaiy,  looking 
forwards.  The  visual  axes  diverge,  and  so  nuich  the  moi'e 
strongly  the  farther  the  object  is  to  the  left.  This  is  divergeni 
stnibismus.  The  divergence  of  the  axis  of  the  affected  eye  fit»n 
cori'espondence  with  that  of  the  soimd  eye  is  called  the  primary 
deviation. 

Secondary  Deviation. — If,  under  the  above  circumstances, 
wliile  the  sound  eye  is  looking  straight  at  (or  fixing)  the  object, 
it  be  covered,  and  the  affecte<l  eye  be  made  to  fix  the  object, 
the  sound  eye  will  be  moved  still  fai-ther  in  the  same  direction — 
tliat  is,  inwai-ds  with  paiulysis  of  the  opposite  external  rectus, 
outwards  with  puulysis  of  the  opposite  internal  rectus.  This  is 
called    secondaiy    deviation.     It  may  be  further  measured  if, 
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GiihtwiaeiiU}-,  Um  kftcted  qne  be  cunnend,  uid  the  suund  vyf. 
agua  fixing  tlw  olrject,  retoms  to  the  poatiaa  it  fomkuriv 
occupied.  SdOoculuy  derktioo  ia  the  twth  of  thi:  IncraiBnl 
ionenMioo  Ibrown  into  the  fAnljnwI  intMcle,  and  acting  witli  tJw 
gnmUr  efliKt  upon  tlie  iui|anl,Yaed  nwcle  0|ifiiWte. 

BtTOMOOS  I^actiaii. — We  judgv  of  tlw  |nBtion  of  objects  in 
relation  to  our  own  bodies  b^  the  imntatent  of  tlw  vy)^Ull],  ur 
tuther  bjr  tlie  amount  of  oerre  foRO  Bnppli«d  to  the  uiuacl(«  Umt 
movu  K.  If  tbe  «jw  are  at  rest  in  tin  middle  of  tlw  ur)>it,  wi> 
know  tbat  an  obj«ct  in  tbe  otiddte  ol  tin*  field  U  btraigbt  iu  frutit 
of  tbe  bodj  ;  if  it  ntwee,  and  we  follow  it  witli  tli«  f^oy,  we  jiid^'e 
of  ile  new  jioidtions  bv  tbe  movement  of  tbe  e)reUdbt.  If  u  mtwcle 
iH  pamlyGed  the  incrensed  effort  to  move  NiggHrtu  n  grmWr  uiovu- 
inent  than  has  reoUy  token  place,  iind  so  givM  tJie  idsi  Lhut  tbi? 
object  is  brther  in  the  direction  of  the  movement  uttemgit*^  tbiui 
it  reBlIjr  is.  U  the  potient  tries  to  tonch  it  with  his  finger  lie 
strikes  too  for  in  that  direction  and  may  miss  it  entirely.  Tlie 
em)neous  ptojection  is  always  in  the  direction  of  tbe  action  of  the 
pualysed  muscle :  outwards,  in  jmralyu^  of  nn  ext«nml  iTctiu^ ; 
inwards,  in  paialjrEiA  of  an  internal  rectus  i  upwards,  in  pniiiiyisia 
of  a  superior  rectua. 

Diplopia,  or  Doable  Viaion. — In  pondj-sis  of  nn  uculur  muscle 
tlier«  is  ae^nit«  vision  with  each  eye,  wlieu  tlie  visual  axes  do 
Dot  correepond.  The  true  iuuige  seen  by  thu  sound  eye,  wliicb 
fixes,  is  cle^r  and  ^harj) ;  tbe  /alae  image,  seen  by  the;  inactive 
eye,  id  le^  distinct,  because  it  does  not,  like  the  other,  fall  upon 
tbe  yellow  spot  There  are  two  forms  of  diplopia:  lateral  or 
AomonyntoiM  diplopia,  in  which  the  rigbt-bond  image  oorreiipoud!; 
to  the  right  eye,  and  the  left-hand  image  to  tlio  left  eye ;  and 
croMsd  dijJepia,  in  which  the  right-hand  image  belongs  to  tbe 
left  ttye,  and  the  left-htmd  image  belongH  to  the  right  eye.  luteiiil 
diplopia  occurs  witli  convergent  stmbiiouus,  crossed  diplopia  witli 
divergent  Btrabitoniui.  In  poralysis  of  the  lateml  muscles  durinp 
horizontal  movements  tbe  images  are  pnndlel  witli  one  itaotbei'  on 
tbe  some  level ;  but  in  otiier  movements  and  with  other  jMunlyaeb 
they  are  on  diSercnt  levelx,  or  inclined  to  one  anotber. 

Diplopia  haa  beon  generally  explained  by  tbe  fact  tluit  tlw 
image  of  tbe  object  forms  on  [Jurts  of  the  two  retiiue  tluit  do  nut 
correspond.  Gowers  prefers  to  explain  it  by  the  erroneous  pro- 
jection of  the  image  seen  by  tbe  affected  eye  in  the  dii'eclioii  of 
tbe  action  of  the  paralysed  muscle. 

In  extuuiniug  casee  of  diplopia  a  piece  of  coloured  glass  may  be 
pluced  over  one  eyo  to  distinguish  tlie  image  tliat  coii'esponds  to  it. 

Diplopia  may  be  diminished  or  increa8e<l  by  the  use  of  prisms : 
diminished  if  tbe  prism  is  placed  witli  its  base  in  tbe  dii'ection  of 
action  ot  the  [Himlysetl  muscles  ;  increiwed  if  it  be  placed  iu  the 
Other  directioiL 
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LESIONS  OF  THE   THIRD   NERVE   ALONE.       I«9 

The  reunite  of  pamlysls  of  the  individual  mnscleH  are  (tiveii  uii 
p.  188,  in  it  tubular  fotm,  uiid  should  he  ivihiikiiixI  willi  Fig.  10. 

FoDBTu  AND  Sixth  Nebvbs  alone. 

L<«ion  of  the  fourtli  nerve  causes  pumlyada  of  the  su^rior 
oblique  muscle,  with  the  residta  shonii  in  the  tnble :  tliis  uene  ih 
very  rarely  iliBeased  uloDe.  Lesion  of  the  sixth  iiei-VH  otiisea 
[Wfidynia  of  the  externfll  rectus. 


lea  M  wen  in  Oiplopli.  from  Isolated  Paralyaii 
Bighl  Era.     The  Patient  ia  aaiiposed  to  be  in  tbe  ponltlDa  o 
"      '     ,    The  True  Image  U  WLite,  tbo  False  Image  Shaded. 
-H  in  the  Finld  are  given  for  eacli  tonn  of  I'aralj'sii. 


)[  Ocular  UnKlea  of 


Third  Neb™  AtoNE. 

This  nerve  has  much  wider  connections.  Its  lesions  cniiso 
parslvnis  of  the  superior  rectus,  infei'ior  rectUH,  internal  rectus, 
inferior  oblique,  levator  palpehr»,  sphincter  of  the  iris,  and  ciliiiry 
muscle.  In  complete  paralysis  the  eye  can  only  be  moved  oiil^ 
WHixls  by  the  external  rectus,  and  downwards  and  outwai-ds  by  the 
superior  oblique ;  at  the  same  time  there  is  ptotie  or  dixvoping  of 
one  upper  eyelid  from  paralysis  of  the  levator  [wlpebrffi.  Tlipru 
is  iliplopia  in  the  upper,  inner,  and  lower  jarta  of  the  field,  the 
blse  image  higher  tlian  the  true,  and  the  sepnitition  of  the  images 
increases  with  movement  infrarda.  The  strabismus  is  diveigent. 
The  eyeball  is  slightly  prominent  from  the  weakness  of  the  i-ecti, 
and  in  late  cases  there  is  contntcture  of  the  external  rectus. 
Accommodation  is  paralj^od,  nnd  the  pupil  is  dilated. 

IdWOns    of  the  thU'd    nerve  are,  however,  often  partial,  and 
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accoixliiigly  one  or  more  muscles  may  escape — for  instance,  ptosis 
may  be  absent;  or  the  levator  palpebrte  and  superior  rectus, 
supplied  by  the  upper  division  of  the  nerve,  may  be  affected 
alone  or  e8caj)e  together ;  or  the  external  muscles  may  be  alone 
affected,  or  the  internal  (ciliary  muscle  and  pupil  contractors) 
alone. 

Internal  Ocular  Paralysis. — Cydopkgia  is  the  loss  of  the 
power  of  accommodation  from  paralysis  of  the  ciliary  muscle. 
Disttmt  vision  is  clear,  but  near  vision  is  blurred  and  indistinct. 
It  may  occur  alone,  or  thei'e  may  be  at  the  same  time  an  absence 
of  contraction  of  the  pupil,  which  takes  place  normally  with 
accommodation.  The  ciliary  muscle  is  supplied  by  the  tliird 
n(>rvo  by  mesins  of  fibres  which  anse  in  the  anterior  part  of  the 
third  nerve-nucleus,  and  pass  by  the  trunk  of  the  nerve  to  the 
cilijiry  ganglion  and  the  ciliaiy  nerves. 

Iridoplegia. — Paralysis  of  the  iris  occm^  in  three  forms. 

Accommodatit'e  iridoplegia. — ^This  is  a  want  of  contraction 
dunng  accommodation  for  near  vision. 

Rejiex  iridoplegia, — Loss  of  pupil  light-reflex,  or  absence  of 
continction  of  the  pupil  to  the  stimiUus  of  light.  The  reflex  path 
is  thix>ugh  the  optic  nei'\'e,  both  optic  tiacts,  probably  the  corpora 
quadrigemina,  the  anterior  part  of  the  nucleus  of  the  third  nerve 
behind  the  centi*e  for  accommodation,  probably  the  second 
fjusciculus  of  the  ongin  of  the  third  nerve,  its  tnmk,  the  ciliary 
ganglion,  and  the  cilijuy  nerves ;  and  any  sufficient  lesion  of  this 
jxith  will  cause  reflex  iridoplegia. 

Loss  of  tlie  skin  reflex, — On  pinching  the  side  of  the  neck, 
the  pupil  of  the  same  side  will  l>e  noticed  to  dilate,  and  the  same 
may  happen  when  the  palm  of  the  hand  is  tickled.  The  motor 
pith  of  this  i-eflex  Ls  in  the  cervical  sympathetic,  and  the  fibres 
connecting  this  with  the  cord  at  the  lowest  part  of  the  cervical 
I'egion.  The  centre  is  said  to  be  beneath  the  corpora  quadiige- 
mina.     In  some  diseiuses  involving  this  path  the  reflex  is  absent. 

Ophthalmoplegia. — By  this  teim  is  meant  paralysis  of  the 
oculiu*  muscles  in  genei-al.  ExtemcU  ophthalmoplegia  is  paralysis 
of  the  muscles  outside  the  eyeball;  internal  ophthalmoplegia^ 
paralysis  of  the  pupil  and  ciliary  muscle ;  toUU  ophthalmoplegia  is 
paralysis  of  both  internal  and  external  muscles. 

The  lesions  causing  ocular  paralysis  may  affect  (1)  the  trunks 
of  the  nei*ves :  these  are  svphilitic  and  so-called  rheumatic 
inflammations,  the  pressure  of  orbital  or  intra-cranial  growths, 
or  of  aneurysms,  and  rarely  tumours  of  the  nerves  themselves ; 
(2)  the  fibres  in  the  brain  connecting  the  nerves  with  their 
nuclei :  such  as  haemorrhage,  softening,  tumours,  and  dissemi- 
luited  sclerosis ;  (8)  the  nerve-nuclei.  Paralyses  of  ocular  nerves 
occur  in  connection  with  some  diseases,  without  our  being  able  to 
say  with  ceilainty  what  is  the  seat  or  the  nature  of  the  lesion. 


¥ 
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Diphtheritic  ijomlysis  often  begins  with  stHiliia-nms  and  loss  of 
aocommodfttion.  In  locomotor  at«icy  paralysis  of  the  third, 
iourtb,  or  sixth  nen'e  occurs,  wluuh  miiy  be  permmient  or  traii- 
tisRt.  A  pupil  contracting  with  accommodution  but  not  to  light 
'^Aiyj/U-Roberlton  pupil)  is  very  common,  and  one  of  the  e&i'lieet 
symptoms  ;  sometimes  it  is  closely  contracted.  Syphilis  may  act 
by  cHUiung  meningitis  or  gummatous  tliickening,  and  may  conti'i- 
hnte  to  the  foiination  of  ajieiirysma.  Nuclear  degenei-ationa  also 
occHT  with  some  frequency  in  syphilitic  subjects.  Cnsca  of  re- 
Ittjmng  or  recurring  paralysis  have  been  described.  They  begin 
with  pain  in  the  eye,  often  with  headache  and  vomiting.  Tltese 
liUit  two  or  three  days,  tind  coincidently,  or  as  they  lc»<en,  there  ifl 
pamlytiis  of  sereml  ocular  muscles,  internal  and  ext«mnl.  Ptosia 
18  generally  present.     The  piunl^is  Irtsts  a  few  days  or  weeks,  and 

urs  at  intervals  of  months  or  a  year.     The  disease  lust*;  from 

■ly  life  to  middle  oge.     The  rause  is  nl>scure. 

Ocnlu  Paralysis  from  Disease  of  the  KncleL — Opbthalmo- 
j^f^a  is  a  common  nwult  of  disease  of  the  nuclei.  Some  cases 
■witti  an  acute  origin  have  been  recorded,  but  chronic  ophthal- 
moplegia is  much  more  frecptent.  It  occurs  in  association  with 
locomotor  ataxy,  and  in  syphilitic  subjects ;  and  also  with  pro- 
greauve  muscular  atrophy,  bulbar  paralysis,  and  general  paralysis 
of  the  insane ;  it  is  gradual  in  its  course,  first  one  or  two  muscles, 
then  others,  and  finally,  after  some  years,  nearly  all  the  musclee, 
being  aSected.  Ptosis,  however,  may  be  absent,  and  is  rarely 
complete.  If  present,  it  gives  tlie  patient  a  sleepy  look  ;  tlie 
eyeballs  aj*  fixed  or  staling,  and  sometimes  they  are  slightly 
prominent.  Double  vision  may  be  present  in  the  early  stages, 
but  often  disappears  in  the  course  of  t^me.  Degenerative  changes 
were  found  in  the  ocular  nerve-nuclei  by  Qowera  in  n  case  of 
Hotchiuson's.  A  nuclear  lesion  is  cei'tainly  present  if  tlie  interna) 
maacles  are  alone  paralysed  in  both  eyes,  or  if  the  external  muscles 
are  paralysed  in  both  eyes  without  the  internal,  or  if  associated 
muscles  in  the  two  eyes  are  paralysed  at  the  same  time.  But  if 
Itoth  external  and  internal  muscles  are  pai-alysed  in  both  eyes, 
coame  disease  of  the  Itaso  of  the  brain  may  be  a  cause,  though 
nuclear  lesions  are  far  more  probable. 

A  lesion  on  one  side  of  the  (xms  affecting  the  nucleus  of  the 
sixtli  nerve  causes  conjugate  deviation  of  the  eyes  to  the  opposite 
side.  The  external  rectus  is  paralysed  directly,  the  internal  rectus 
of  the  opposite  eye  is  paralysed  through  commissural  fibres  between 
the  sixth  nerve-nucleus  and  the  opposita  tliird  nerve-nucleus,  and 
tbrongh  the  fibres  to  the  internal  rectus  arising  there.  A  lesion 
of  tlie  sixth  uen'e-nucleus  is  often  accomjiamed  by  some  facial 
paralysis  from  the  close  pi-oximity  of  the  facial  nerve-fibres  which 
wind  round  it. 
I     PtOfliB, — Besides  ptcsis  duetto  lesiuiia  of  the  fibres  and  oucleoa 
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of  the  third  nei've,  there  are  other  foims : — reflex  ptoeUf  from  irri- 
tation of  the  tliird  nei*ve,  especially  by  decayed  teeth ;  ptosis  from 
(mi'alysis  of  the  fibres  of  Miiller  in  the  fascia  of  the  orbit,  which 
are  supplied  by  the  sympathetic ;  congenital  ptosis,  probably  due 
to  a  central  defect ;  ptosis  in  weakly  adults,  espe<aally  women, 
which  is  woi'se  in  the  morning;  and,  finally,  hysterical  ptosis. 
This  last  affects  both  sides ;  the  head  is  thrown  back,  and  the 
frontiiles  may  be  strongly  contracted  when  the  patient  tries  to 
look  up.  But  the  attempt  is  accompanied  by  a  spasmodic 
movement  of  the  oi'bicukris,  which  prevents  the  action  of  the 
levator. 

Treatment  of  Ocular  Paralysis. — ^This  must  depend  upon 
the  cause,  if  it  am  be  asc^rtiiined.  Syphilitic  cases  should  be 
ti-eated  by  potassiiun  iodide  and  mercury,  and  the  same  drugs 
may  be  at  least  experimentiilly  given  in  many  other  cases  of  less 
certain  origin.  For  cases  of  an  inflammatoiy  mitiu^,  counter- 
irritivtion  by  a  blister  behind  the  ear  or  leechas  to  the  temple 
sliould  l)e  tri(Hl.  If  cold  has  ap})eared  to  be  the  cause,  hot  fomen- 
tations should  bo  npplie<l,  and  salicylates  might  be  given  internally. 
Galvanism  may  be  applied  by  holding  the  well- wetted  rheophore 
in  one  hand  and  applying  the  forefinger  of  tliat  hand  to  the  closed 
eyelid,  opposite  the  piralysed  nuisele ;  the  other  rheophore  is  on 
the  jiatient's  neck  (Biizzai*d).  Diplopia  may  be  relieved  by  the 
use  of  a  prism,  which  should  not  be  sti-ong  enough  to  fuse  the 
images,  but  only  to  apj)roximate  them,  so  that  muscular  effoi'ts 
may  Ix^  encouniged.  For  ptosis  in  w^eakly  individuals,  tonics, 
such  as  iix)n,  quinine,  and  strychnia,  are  required,  as  well  as  local 
stimulants.  Similar  reme<lies,  and  especiiilly  stronger  stimulants, 
such  as  blisters  to  the  temples,  and  famdism,  should  be  used  in 
the  hysterical  form ;  if  one  eye  only  is  affected,  the  other  eye 
should  be  l)ound  up. 

Fifth  Nerve. 

The  fifth,  or  trigeminal  nerve,  has  both  sensory  and  motor  func- 
tions, represented  by  a  lai-ge  sensory,  and  a  small  motor  root. 
The  sensoiy  root  enters  the  Gasserian  ganglion,  and  in  front  of  it 
divides  into  its  first,  second,  and  third  divisions;  the  third 
division  is  joined  by  the  motor  i^oot.  The  fii-st  division  receives 
a  bi'anch  from  the  sympathetic,  which  goes  to  the  dilating  fibres 
of  the  iris ;  the  second  division  is  connected  with  the  spheno- 
]>alatine  ganglion  ;  the  third  with  the  otic  ganglion  and  the 
eliorda  tympani  nerve.  The  thin!  division  is  called  lingual 
gustatory,  but  it  is  probable  that  all  taste-fibres  pais  into  the 
chorda  tym^mni,  by  which  they  reach  the  facial  nerve,  pais  along 
it  to  the  genu,  and,  leaving  it  by  the  great  superficial  petrosal  and 
vidian,  pass  through  the  spheno-palatine  ganglion  to  the  second 
division  of  the  fifth. 
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The  fibres  of  the  fiftli  aerve  nuiy  be  iiijiiied  in  any  port  of  its 
Id  the  perns  Varolii  its  origin  may  suffer  from  tumouru 
or  hiemoiThage  ;  its  trunk  may  be  affected  by  tumours  or  menin- 
gitis at  the  Ittse  of  the  brain  ;  in  front  of  the  Giieserian  ganglion 
the  firet  division  is  liable  to  pressure  from  tumours  nbout  the 
cavernous  ainus,  or  aQeurysnut  or  cellulitis  in  the  orbit ;  the  second 
imd  third  diviaioDH  may  be  injured  by  growths  in  the  spheno- 
palatine fissure.  Injuries  to  the  mouth  or  nose  may  involve 
various  brunches  of  the  second  and  third  divisiontt,  and  neuritis  of 
the  same  may  be  caused  by  neighbouruig  iiiflammations, 

STinptomB. — These  must  depend  on  the  position  of  the  lesion, 
nnd  whether  it  involves  the  fibres  of  sensation,  tAst«,  or  motion. 
If  the  wruory  fibres  are  involved,  the  result  is  amesthesia  of  the 
face,  corresponding  to  the  distribution  of  the  nerve ;  for  the  first 
division,  annathesia  of  the  forebatd  and  anterior  port  of  the 
scalp,  the  upper  eyelid,  and  bridge  and  tip  of  the  nose  ;  for  the 
second  division,  the  aialar  bone,  the  cheek,  the  lower  eyelid,  the 
side  of  the  nose,  the  upper  lip,  upjier  teeth,  upper  part  of  the 
pharynx,  tonsils,  soft  palate,  uvula,  and  roof  of  the  mouth ;  for 
the  third  division,  the  greater  part  of  the  temple,  the  upper  and 
front  pai-t  of  the  ear,  the  auditoiy  meatus,  the  lower  [lart  of  the 
cheek  near  the  moutli,  the  lower  lip,  the  chin,  the  lower  teeth  and 
gums,  the  tongue,  part  of  the  mucous  membrane  of  the  mouth, 
and  the  salivary  glands. 

The  loss  of  sensation  is  often  preceded  l>y  tingling  and  numb< 
new,  or  neuralgic  pains,  and  there  may  be  tender  points  like  those 
found  in  ordinary  neuralgia ;  it  may  be  accomjianied  at  first  by 
aensitiveness  to  pain,  but  this  is  finally  lost  also.  The  conjunctiva, 
und  the  nasal  and  buccal  mucous  membranes,  are,  of  course, 
involved  aa  well  as  the  skin.  The  noae  is  insensitive  to  the 
stimulus  of  pungent  i-apours  like  ammonia,  and  though  smells 
are  at  firet  perceived  well,  the  sense  becomes  afterwards  blunted. 
In  consequence  of  the  mouth  being  insensitive  on  one  side,  food 
is  not  chewed  on  that  side,  ami  a  thick  fur  collects  on  the  tongue 
for  want  of  the  cleaning  operation  of  mastication. 

CertAin  Irophio  changes  also  occur  in  lesions  of  the  fifth  nerve  ; 
the  secretions  of  the  mucous  membiunes  are  diminished,  thei-e 
nuiy  be  swelling  and  ulceration  of  the  gtuns,  and  the  teeth  become 
loose ;  if  the  cheek  is  bitten  it  heals  slowly.  Often  the  eyeball 
inflames  {neura-parcJiylic  opluhalmia)  \  kenttitis  begins  on  tne 
lower  side,  witli  cloudiness,  opacity,  and  ulceration,  by  which 
eventually  the  eye  may  become  perfoi'ated  and  desti-oyed.  It  has 
been  atti-ibuted  to  initiition  of  the  insensitive  suifece  by  foreign 
bodies.  Gowers  suggests  that  there  is  a  special  irritating  lesion 
of  the  nene  itself.  Herpes  Eoster  occurs  especially  in  connection 
with  the  fiifft  di\-islon  {H.  e.  ophthalmicus),  and  appears  to  t 
from  inflammation  of  the  Gasserian  ganglion. 
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L088  of  taste  occurs  in  disease  of  the  root  of  the  nerve,  and  may 
then  be  complete.  Loss  of  taste  in  the  anterior  two-thirds  of  the 
tongue  occurs  from  lesions  of  the  lingual  gustatory  hdcw  the 
junction  of  the  chorda  tympani.  To  explain  the  complete  loss  in 
lesion  of  the  root,  we  must  believe  that  the  taste  fibres  from  the 
back  of  the  tongue  reach  the  fifth  nerve  by  some  circuitous 
course,  like  those  of  the  anterior  two-thirds.  Such  a  course  may 
be  thix)ugh  the  glosso-pharyngeal  nerve,  by  its  tympanic  branch 
to  the  petrosal  nei-ve  and  otic  ganglion.  Gowers  notes  the  facts 
that  there  is  no  case  on  record  showing  abolition  of  taste  from 
disease  of  the  root  of  the  glosso-pharyngeal  nerve,  and  that  taste  is 
often  lost  in  the  back  as  well  as  the  front  of  the  tongue  from  caries 
of  the  middle  ear. 

If  the  motor  portion  of  the  fifth  nerve  is  involved,  which  is 
only  likely  to  happen  in  lesions  near  the  origin  of  the  nerve,  the 
temporal,  masseter,  and  pterygoid  muscles  are  paralysed.  In  the 
first  two,  this  can  be  detected  by  placing  the  hand  on  the  temple 
or  the  side  of  the  jaw  while  the  teeth  are  fiimly  clenched,  when  a 
comparison  with  the  other  side  will  detect  the  want  of  contraction. 
If  one  external  pterygoid  is  paralysed,  the  jaw  cannot  be  moved 
to  the  opposite  side ;  and  if  the  jaw  is  depressed  it  deviates  to 
the  paralysed  side.  Any  imjmirment  of  the  action  of  the  mylo- 
hyoid and  digjistric,  and  of  the  tensor  tympani  and  tensor  palati, 
cannot  be  detected.  After  a  time  atrophy  of  the  temporal  and 
masseter  muscles  may  be  lecognised. 

Di^ignosis. — The  presence  of  severe  pain  may  give  for  a  time 
a  resemblance  to  neui-algia ;  but  anaesthesia  and  loss  of  taste  prove 
an  organic  origin.  If  one  or  other  branch  is  alone  aflfected,  the 
lesion  is  in  front  of  tlie  Gasseiian  ganglion  ;  if  all  the  branches, 
it  must  be  near  the  oiigin.  The  association  of  other  nerve- 
imralyses,  such  as  those  of  the  ocular  nerves,  or  of  the  motor  tract, 
may  also  help  to  localise.  Loss  of  taste  occiu-s  as  a  part  of  hemi- 
anaesthesia,  and  of  hysteria. 

Treatment. — Besides  dealing  wnth  the  cause,  if  possible,  we 
may  relieve  i>ain  by  morphia,  cocain,  or  gelsemium ;  and  anses- 
thesia  may  be  treated  by  the  appliciition  of  the  faradic  wire- 
brush. 

Seventh  or  Facial  Nerve. 

Tlie  tortuous  course  of  the  facial  nerve  from  the  pons  to  its 
distribution  on  the  face  renders  it  especially  liable  to  inflammation 
and  compression.  Paralysis  of  the  facial  muscles,  indeed,  may  be 
caused  by  lesions  not  only  of  the  facial  nerve  itself,  and  of  the 
ner\e-nucleus,  but  also  of  the  facial  portion  of  the  cortical  centres, 
and  of  the  fibres  which  connect  this  with  the  nucleus.  These 
last,  supra-nuclear,  lesions  cause  a  limited  form  of  paralysis,  which 
will  be  described  in  hemiplegia.    We  have  here  to  do  with  the 
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more  complete  nucleair  imil  nerve-trunk  paralj-sis  which  yoea  some- 
times by  the  name  of  JJeli't  palsy. 

OanS68.— The  aucleiu^  and  tLe  fibres  in  tLe  pom^  may  be 
involved  in  tumours  in  that  port  of  the  hi-nin,  iind  occuaiouitlly 
the  QUcleuH  is  degenerated  as  ft  part  of  labio-glostal  paralysis. 
Tumoui's  of  nil  kinds  at  the  btise  of  Ibe  bi-aiii  and  meningitis  may 
involve  the  nerve-trunk  betweeji  the  brain  and  the  internal 
auditory  nieiitiis.  In  the  petrous  bone  the  nerve  is  liable  to 
injury  from  otitis,  and  suppuration  of  the  mastoid  cells;  and 
rarely  hnmon'liage  has  compressed  the  nerve  in  the  aqueduct  of 
Fa.]lopiuB.  On  the  side  of  the  face  the  nerve  may  l)e  injured  by 
blows,  or  amy  be  involved  in  cellulitis  or  parotid  growths.  The 
more  common  cases  of  facial  paralysis  often  come  on  after  expo- 
sure of  the  face  to  a  draught,  as  by  sitting  at  a  window ;  but 
sometimes  without  any  recognisable  cause.  Such  cases  are  attri- 
buted to  neuritis,  which  probably  affects  the  nerve  at  its  emerg- 
ence from  the  stylo-nmstoid  foramen.  A  few  cases  of  facial 
paralysis  have  been  recorded  after  zona  of  the  face,  when  it  must 
be  supposed  that  the  neuritis  first  afim'ting  the  branches  of  the 
sensory  fifth  nerve  has  spread  to  those  of  the  motor  seventh. 
Facial  paralysis  is  nearly  always  nnilateral.  Double  facial  para- 
lysis {dipUgia  fucialU)  may  occur  from  bilateral  disease  of  the 
pons,  or  from  otitis,  or  syphilitic  disease  succe^vely  affecting 
lx)th  nerves.  Diphtheria,  syphilis  in  the  secondary  stage,  and 
influenza  appear  also  to  cause  double  facial  neuritis.  An  incom- 
plete, yet  double,  facial  paralysis  may  occur  as  a  part  of  multiple 
neuritis. 

Symptoms. — -In  typical  cases  the  muscles  of  tJie  affected  side  of 
the  face  are  more  or  less  paralysed.  The  most  noticeable  features 
are  the  inability  to  close  the  eye,  and  the  distortion  of  the  mouth 
on  attempting  to  smile  or  show  the  teeth  ;  but  other  defects  may 
be  seen  on  examination.  The  forehead  is  not  wrinkled  on  trying 
to  raise  the  eyelids  or  look  up.  The  eyelids  cannot  be  brought 
together,  but  there  is  a  permanent  fissure  of  a  quai'tev  to  a  thiixl 
of  an  inch  in  width  (Uu/ophthalTnm).  When  told  to  close  the  eye, 
the  patient  brings  the  lids  nearly  together,  and  then  rolls  the 
eyeball  under  the  upper  lid,  so  that  only  the  sclerotic  can  be  seen, 
On  smiling  or  showing  the  teeth,  the  angle  of  the  mouth  is  drawn 
up  on  the  healthy  side ;  but  the  lips  i-emain  in  contact  on  the 
paralysed  side,  and  a  cbaractei'istic  elongated  tmngular  opening 
is  the  result.  Moreover,  the  lips,  and  the  mediiiu  fossa  under  the 
nose,  are  displaced  to  the  sound  side,  so  that  the  tongue,  if  pro- 
truded, seeiTtf  to  lie  nearer  the  paralysed  side,  though  actually  iu 
the  middle  line.  This  can  be  proved  by  looking  at  the  incisor 
teeth.  The  lips  cannot  be  put  together  for  whistling,  or  blowing, 
and  ail-  escapes  irregulai-ly  on  the  paralysed  side ;  the  articulation 
of  labial  aouuds  is  imperfect  in   bad  coses.     The  buccinator  ia 
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paralysed,  and  food  collects  between  the  che^  and  the  gimiis. 
The  failure  of  the  nasal  muscles  may  be  seen  in  efforts  to  sniff, 
when  the  nostril  on  the  sound  side  dilates,  while  the  opposite  ala 
remains  passive.  The  paralysis  of  the  depressors  of  the  angle  ci 
the  mouth  and  of  the  platysma  can  also  be  shown.  An  important 
difference  exists  between  the  condition  in  youtib  and  advanced 
life.  The  elasticity  of  the  tissues  in  youth  will  keep  the  different 
parts  of  the  paralysed  face  in  their  normal  position  so  perfectly, 
that  during  rest  there  is  no  want  of  symmetry,  and  the  paralysis 
may  be  quite  overlooked  until  the  patient  speaks  or  smiles;  but  in 
advancing  age  elasticity  is  lost,  wrinkles  multiply,  and  the  parts 
which. are  unsupported  by  muscular  action  fall  by  the  action  of 
gravity,  and  cause  a  distortion  which  can  be  at  once  recognised. 
The  lower  lid  falls  away  from  the  eyeball,  the  lachrymal  secretion 
may  thence  overflow  on  to  the  cheek,  and  the  lower  angle  of  the 
mouth  is  depressed.  The  levator  palati,  foimerly  said  to  be  inner- 
vated by  the  facial  nerve  and  the  spheno-palatine  ganglion,  is 
probably  supplied  by  the  spinal  accessory  through  the  vagus :  it  is 
not  affected  in  facial  paiulysis.  Taste  may  be  lost  on  the  affected 
side  of  the  tongue,  if  the  facial  is  diseiised  in  its  bony  canal 
between  the  genu  and  oiigin  of  the  chorda  tympani  nerve. 
There  may  be  increased  sensitiveness  to  musical  notes  of  low 
pitch,  from  paralysis  of  the  stapedius  and  imopposed  action  of  the 
tensor  tympani.  Deafness  may  be  present  either  from  oo-existiug 
lesions  of  the  auditory  nei*ve  or  from  aural  catarrh. 

The  electrical  reactions  undergo  clianges  similar  to  those  in 
other  muscles  paralysed  by  lesions  of  nerve  and  nucleus.  Faradic 
reactions  are  diminished  or  lost ;  and  galvanic  reactions,  at  first 
excessive,  subsequently  become  diminished  with  the  development 
of  polar  changes. 

If  wasting  occurs  in  late  stages  it  is  not  obvious,  as  the  musdes 
are  so  thin  as  to  contribute  very  little  to  the  natural  fulness  of 
the  face. 

Oourse. — Facial  paralysis  inms  a  variable  course.  The  so-called 
rheumatic  foim  often  develops  quite  suddenly,  and  is  complete  in 
a  few  hours.  It  may  giudually  recover  in  a  few  weeks  or  months ; 
it  may  recover  only  partially  ;  or  the  face  may  remain  permanently 
and  absolutely  paralysed.  A  partial  recovjry  is  often  followed  l^ 
a  peculiar  condition  of  contracture  of  the  paralysed  muscles. 
These  are  somewhat  shortened,  the  eye  is  a  little  closed,  and  the 
angle  of  the  mouth  is  slightly  drawn  up  by  the  zygomatLci ;  and, 
if  the  muscles  of  the  sound  side  are  at  rest,  the  first  impression 
that  one  gets  is  that  the  paralysed  side  is  active,  and  that  the 
soimd  side  is  paralysed.  This  idea  is  con*ected  at  once  when  the 
patient  speaks,  or  smiles,  or  tries  to  shut  the  eyes.  The  contracted 
side  can  contract  veiy  little  more,  while  the  soimd  side  has  a  wide 
range  of  movement.     In  this  condition,  also,  the  affected  muades 
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cannot  he  moved  independently — in  closiog  the  eye,  the  angle  of 
the  mouth  is  raised  ;  in  gmillng,  the  ej'e  ia  partially  closed.  This 
is  ftilled  aeeondary  over-aetion. 

Diagnosis, — The  reo^iiition  of  facial  paralysis  is  not  diSicult. 
The  important  point  is  generally  to  distinguish  the  Heat  of  the 
lesion.  In  fiicial  paralysis  of  cerebral  or  supra-nu clear  origin,  the 
muscles  of  the  lower  part  of  the  face  are  mostly  sfik^ted,  those 
of  the  upper  part  verj'  little ;  the  eye  can  always  be  closed, 
though  not  BO  tightly  as  on  the  opposite  side ;  and  the  wrinkling 
of  the  forelieud  is  slight.  A  smile  is  less  impaired  when  produced 
by  emotion  than  when  voluntarily  attempted,  and  the  electrical 
reactions  of  the  affected  muscles  are  normal,  or  nearly  so.  In  a 
lesion  of  the  faciid  nerve-nucleus,  the  orbieulai-is  oris  esca}ies, 
as  the  nuclear  origin  of  the  nerve  of  this  muscle  seems  to  be 
connected  with  that  of  the  tongue.  A  tumour  of  the  pons  not  in- 
frequently involves  the  seventh  and  Histb  neri-es  at  the  same  time 
from  their  close  proximity  to  one  another.  Lower  down  the  loss 
of  tnstfl  may  localise  the  lesion  as  indicated.  Rheumatic  neuritis 
may  begin  below  this  section  of  the  nerve,  and  involve  it  by 
extension, 

TreAtment. — Cases  of  tumour  may  not  be  amenable  to  treat- 
ment. Potossiiun  iodide  should  be  given  in  cases  possibly  syphilitic^ 
Id  ordinary  rheumatic  panilysis,  warmth  locally  applied,  counter- 
irritation  by  a  blister  over  the  mastoid  process,  and  salines  with 
potassium  iodide  should  be  employed.  Later  the  continuous  gal- 
vanic current  should  be  used. 

Eighth  oa  Acditoby  Nerve. 

"Various  cerebral  lesions  may  involve  the  nuclei  of  the  nerve  in 
the  pons,  or  its  higher  connections  in  the  brain  ;  the  nerve  itself 
may  be  injured  by  meningitis,  by  thickening  of  €he  petrous  bone, 
by  aneurysms  or  tumours  :  lastly,  the  expansion  of  the  nerve  in 
the  labyrinth  may  be  damaged  by  acute  or  chronic  inftnmniation, 
by  syphilitic  disease,  or  degenenitive  changes. 

The  results  of  these  lesions  are ;  Deafness ;  and  various  sub- 
jective soimds,  especially  txanitut.  Excessive  sensibility  \a  sounds 
is  more  often  a  functional  disoi'der. 

Deafness  from  the  above  cause  is  called  nervous  deafness,  and 
has  to  be  distinguished  from  loss  of  hetiring  due  to  interference 
with  the  conduction  of  sound  through  the  tympanum  and 
eJtteiTial  meatus.  The  examination  of  the  ear  for  this  piupose 
can  be  made  with  the  tuning-fork,  which  should  be  first  held  near 
the  ear,  and  then  placed  with  its  foot  against  the  temporal  bone. 
If  the  sound  cannot  be  heard  in  tho  first  position,  but  can  in 
the  second,  then  the  nerve  apparatus  is  healthy,  but  condiiction 
is  bad.    A  healthy  neive  apparatus  in  also  Nho^vn  if  with  the 
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tuning-fork  on  the  bone  tlie  sound  is  intensified  by  dosing  the 
ear.  If  the  sound  cannot  be  heard  with  the  tuning-fork  on  the 
bone^  the  nerve  apparatus  is  faulty. 

Normally,  if  a  vibrating  tuning-fork  be  held  to  the  head  till 
it  is  no  longer  heard,  and  then  held  opposite  the  ear,  its  vibra- 
tions are  again  heard  for  a  time.  This  fact  may  be  utilised  in 
slighter  cases  of  deafness ;  if  the  tuning-fork  is  not  heard  opposite 
the  ear  longer  than  it  is  on  the  bone,  the  conduction  of  the  ear  is 
impaired. 

When  the  conduction  is  found  to  be  normal,  deafness  must  be 
due  to  a  lesion  either  of  the  nerve  or  of  the  labyrinth.  Which  of 
theBe  is  more  likely  to  be  at  fault  must  be  determined  by  associated 
symptoms.  These  may  sometimes  point  to  an  intracranial  lesion, 
but,  as  a  fact,  deafness  is  not  a  very  common  symptom  in  cerebral 
cases,  unless  the  trunk  of  the  auditory  nerve  is  directly  compressed 
by  a  tumour. 

Tinnitus  Aurinm. — This  term  includes  the  various  subjective 
sensations  of  sound,  generally  of  ringing,  rushing,  or  roaring 
kind,  with  which,  in  their  slighter  degrees,  nearly  every  one  is 
familiar.  It  is  clearly  due  to  irritation  of  the  auditoiy  nerve- 
fibres,  and  may  occur  in  almost  any  form  of  ear  disease,  whether 
of  the  external  meatus,  of  the  middle  ear,  of  the  labyrinth,  or  of 
the  nerve  or  nerve-centres.  An  instance  of  lesion  in  the  first 
situation  is  the  accumulation  of  cerumen  ;  instances  of  lesions  in 
the  last  situation  are  subjective  sounds  experienced  in  migraine, 
in  epilepsy,  and  in  conditions  of  impaired  general  health,  such  as 
gout,  anaemia,  alcoholism,  and  chronic  Bright*s  disease.  Tinnitus 
is  frequently  associated  with  deafness,  the  two  symptoms  being 
due  to  a  common  cause. 

Treatment. — The  cause  of  the  tinnitus  must  be  first  considered. 
Disease  of  the  external  or  middle  ear  may  be  directly  treated,  and 
any  general  disorder,  like  anaemia  or  alcoholism,  should  be  met  by 
appropriate  remedies.  In  addition,  when  the  tinnitus  seems  to  be 
due  to  the  nerve  or  labyrinth,  the  following  may  be  tried  :  Potas- 
sium bromide,  hydrobromic  acid,  quinine,  sodium  salicylate 
(Gowers)  internally;  counter-irritation  by  a  blister  behind  the 
ear,  or  the  continuous  current  of  electricity. 

Ninth  or  Glosso-pharykoeal  Nerve. 

There  is  considerable  doubt  as  to  the  exact  anatomy  of  this 
nerve.  Its  nucleus  contains  cell-bodies  like  those  of  motor 
neurons  ;  and  the  petrous  ganglion  contains  the  cell-bodies  of  its 
sensory  neurons,  and  corresponds  to  the  ganglia  of  the  spinal 
nerves.  It  has  been  already  stated  that  lesions  of  the  fifth  nerve 
cause  loss  of  taste  at  the  back  of  the  tongue,  and  that  no  lesion  of 
the  glosso-pharyngeal  root  has  been  known  to  abolish  taste  in 
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this  situation,  Taste-fibres,  if  they  exist  in  the  nerve,  may  reat^h 
the  fifth  nerve  through  the  tympanic  plexus  and  tlie  otic  ganglion. 
The  nerve  U  rarely  if  ever  affected  alone :  the  nncleua  of  the 
nerve  is  involved  in  cases  of  labio-glosaol  pamlysis,  and  the  trunk 
is  likely  to  be  affected  by  tumours  or  other  lesions  of  the  medulla, 
in  association  with  the  root  of  the  pneumc^iatric ;  so  timt  sym- 
ptoms referable  to  disease  of  the  glosso -pharyngeal  alone  cannot 
generally  be  recognised. 

Tenth,  P.seumogastric,  ob  Vaous  Nkhvb. 

This  nerve  has  both  motor  and  sensory  fibres,  the  latter  being 
connected  with  the  ganglia  at  the  base  of  the  skull ;  while  many 
of  its  motor  fibres  are  contributed  by  the  accessory  portion  of  the 
spinal  accessory  nerve.  The  vagus  is  extensively  distributed  to 
the  pharynx,  larynx,  lungs,  heart,  stomacb,  intestines,  and 
spleen. 

It  is  liable  to  still  more  lesions  than  the  other  cranial  nerves, 
from  its  great  extent  and  vaiied  course — e.g.,  lesions  of  its  nuclei 
from  degeneration,  softening,  or  hieraorrha^,  generally  in  asso- 
ciatioa  with  the  adjacent  nuclei ;  meningitis,  syphilis,  tumours, 
or  aneurysm  affecting  its  roots ;  iu  the  neck  woimds,  surgical 
operations,  aneurysms,  new  growths,  or  enlarged  glands.  The 
lost  three  are  frequently  causes  of  difficulty  with  the  pnenmo- 
gastric  in  the  tliorax  and  the  recuiTeut  taryngeals  in  any  part  of 
their  course.  Diphtheritic  paralysis  and  alcoholic  neuritia  also 
affect  the  functions  of  the  pneumogastric  nerve. 

If  the  pharyngeal  branches  are  affected,  swallowing  is  difficult, 
the  food  lodges  in  the  pharynx,  and  small  portions  or  liquids  may 
pass  into  the  larynx  and  cause  choking.  If  the  laryngeal  branches 
are  diseased,  either  in  the  trunk  of  the  nerve  itjwlf,  or  in  the 
recurrent  laryngeal  nerve,  the  various  forma  of  paralysis  of  the 
vocal  cords,  and  other  ports  of  the  larynx,  are  produced,  which 
ore  described  in  the  section  on  Diseases  of  the  Larynx.  Pulmonary 
branches  are  both  afferent  and  efferent ;  of  the  afferent  fibres, 
some  stimulate,  others  inhibit,  the  respiratory  centre,  and  the 
efferent  fibres  are  said  to  supply  the  muscularfibres  of  the  bronchi. 
But  it  is  only  in  rare  instances  that  the  results  of  lesions  of  these 
fibres  are  observed  clinically.  The  phenomenou  called  Cheyne- 
Stokes  respiration,  and  the  spasms  of  hydi-ophobia,  are  prolwbly 
dependent  on  changes  in  the  i-eapiratory  centres,  with  which  the 
vagus  nucleu.4  must  be  connected.  The  cardiac  fibres  have  an 
inhibitory  action,  and  are  believed  to  be  inflamed  in  cases  of  alco- 
holic paralysis,  when  the  pulse  may  become  excessively  rapid  ;  a 
similar  acceleration  has  occurred  from  local  disease  of  the  neive- 
trunk.  Some  cm-iouii  coses  are  on  record  of  slowing  of  the  heart 
txvaa  iiTitatioa  of  the  vagus  by  (U'essure.     Lesions  of  the  gastrin 
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branches  seem  to  have  caused  in  different  cases  pain,  vomiting, 
or  excessive  appetite  ;  the  vomiting  frequently  observed  in  cerebral 
disease  must  be  due  to  irritation  of  these  nerves. 

Treatment  must  be  conducted  on  the  lines  indicated  in  the 
case  of  other  nerves.     {See  also  Diseases  of  the  Larynx.) 

Eleventh  or  Spinal  Accessobt  Nerve. 

The  external  portion  of  this  nerve  arises  by  a  series  of  roots 
from  the  pervical  part  of  the  spinal  cord,  and  is  really  a  motor 
spinal  nerve  directly  connected  with  the  anterior  comua.  It  is 
distributed  to  the  stemo-mastoid  and  trapezius  muscles  ;  it  is  the 
chief  supply  of  the  former,  but  the  latter  is  largely  innervated  by 
cervical  and  dorsal  nerves. 

In  addition   to   cerebral  and   intracranial   lesions,  like  those 
suffered  by  the  vagus,   the  spinal  accessory  may  be  injured  by 
caries  of  the  cervical  spine,  enlarged  glands,  or  abscesses -in  the 
neck,  or  by  direct  injury.     If  the  lesion  is  in  the  posterior  triangle, 
the  stemo-mastoid  will,  of  course,  be  spared.     Paralysis  of  the 
Btemo-mastoid  is  shown  by  the  want  of  prominence  due  to  the 
contraction  of  the  muscles,  and  by  deficient  power  of  rotation  of 
the  head  to  the  opposite  side.     In  paralysis  of  the  trapezius,  the 
natural  slope  between  the  neck  and  the  shoulder  is  converted  into 
a  deep  hollow,  which  is  exaggerated  when  the  shoulder  is  raised, 
as  it  still  can  be  by  the  action  of  the  levator  anguli  scapuke.     The 
point  of  the  shoulder  lies  lower  than  normal,  and  the  angle  of  the 
scapula  is  rotated  inwards  by  the  unopposed  action  of  itie  rhom- 
boids and  levator.     Elevation  of  the  hand  above  the  head  is,  how- 
ever, difficult  or  impossible,  because  the  trapezius  does  not  fix  the 
scapula  for  the  use  of  the  deltoid,  nor  does  it  assist  in  that  rotation, 
for  which  the  serratus  magnus  is  chiefly  employed.     If  the  whole 
muscle  is  paralysed,  the  approximation  of  the  shoulder-blade  to  the 
spine  is  incomplete ;  but  in  spinal  accessory  lesions  it  is  chiefly 
the  upper  part  between  the  occiput  and  the  acromion  which  is 
affected.     With  a  persisting  lesion  atrophy  and  electrical  changes 
naturally  follow. 

Treatment. — Here  we  must  deal,  when  possible,  with  the 
causative  lesion,  and  with  the  muscular  failure  by  galvanic  stimu- 
lation, and  perhaps  massage. 

Twelfth  or  Hypoglossal  Nerve. 

This  nerve,  hke  the  last,  has  a  purely  motor  function,  supplying 
the  tongue  and  most  of  the  muscles  attached  to  the  hyoid  bone. 
Its  lesions  are  very  similar  .to  those  of  the  two  nerves  last  con- 
sidered. As  the  two  nuclei  are  so  close  to  the  middle  line,  they 
are    generally    affected    together,   producing    bilateral     results. 
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TJnIkteral  paralysis  may  result  from  disease  above  the  nucleus, 
between  it  and  tiie  cortical  centre  in  tlie  ascending  frontal  con- 
volution ;  and  below  the  nucleus,  from  meningitia,  simple  and 
syphilitic  growths,  caries  of  the  cervical  rertebne,  and  tumours, 
cellaUtis,  or  injuries  beneath  the  jaw.  If  it  is  paralysed  on  one 
side,  the  fa>ick  of  the  tongue  on  that  side  is  slightly  raised,  from 
loss  of  the  tonic  contraction  of  the  hyogicsaus  muscle.  In  the 
mouth  it  cannot  be  moved  freely  to  the  same  side,  but  when  pro- 
truded is  pushed  to  the  affected  side  by  the  contraction  of  tlie 
posterior  fibres  of  the  genio-hyoglosaus,  and  by  the  elong&ting 
action  of  the  transversiis  muscle  on  the  healthy  side.  In  bilateral 
paralysis,  the  tongue  lies  motionless  in  the  mouth.  Articulation 
is  impaired  in  proportion  to  the  loss  of  movement,  but  very 
slightly  in  unilateral  disease.  Mastication  also  sutlers  at  the 
same  time.  If  atrophy  supervenes,  the  tongue  shrinks  in  bulk 
and  feels  flabby,  and  tbe  mucous  membrane  is  thrown  into 
wrinkles.  The  position  of  the  lesion  is  suggested  by  the  asso- 
ciated symptoms.  If  it  is  above  the  nucleus,  there  may  be 
hemiplegic  weakness  on  the  same  side  as  the  lingual  paralysis,  but 
there  will  not  be  atrophy ;  if  below  tJie  nucleus,  atrophy  may 
ensue,  and  paralysis  of  the  limbs,  if  any,  will  be  on  the  opponitA 
side.  If  the  symptoms  are  bilateral,  as  in  buUmr  parnlj'sis,  tlie 
lesion  is  at  or  near  the  nuclei,  and  it  is  the  same  if  the  other  lower 
crania)  nerves  are  involved. 

Treatment. — This  must  follow  the  casual  indications.  To 
galvanise  the  tongue  a  spatula  may  be  used  with  a  wooden 
handle,  and  insulated  by  sealing-wax  where  it  passes  over  the 
lips  (Gowers). 


LESIONS    OF    SPINAL   NERVES. 

The  spina!  nerves  arise  from  the  spinal  cord,  each  by  two  I'oots, 
an  anterior  motor  and  posterior  sensory.  These  nerves  contain 
the  lower  motor  and  sensory  neurons,  the  cell-bodies  of  the  former 
lying  in  the  spinal  anterior  comua,  and  those  of  the  latter  in  the 
ganglia  of  the  posterior  roots.  The  portions  of  the  spina!  cord  with 
which  successive  pairs  of  nerves  are  connected  are  cttlled  segments, 
and  are  named  after  the  attached  nerves,  and  not  after  the  vertebne 
opposite  which  each  segment  lies.  The  cervical,  lumbar,  and  sacral 
nerves  soon  after  the  junction  of  their  roots  unite  with  one 
another,  and  lose  themselves  in  plexuses,  from  which  emerge  the 
named  nerve-trunks  to  the  limbs,  such  as  median,  ulnar,  sciatic, 
Sic.  From  this  it  results  that  in  those  regions  each  segment  of 
the  cord  corresponds  to  more  than  one  distal  nerve-tnmk,  and 
auh  distal  nerve-trunk  to  more  than  one  spinal  segment.     This 
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fact  has  rendered  unusually  difficult  the  inquiiy  as  to  the  relation 
between  spinal  segments  (i.e.,  nerve-roots),  on  the  one  hand,  and 
the  individual  muscles  and  the  cutaneous  areas  on  the  other. 
These  relations  have,  however,  been  worked  out  hy  several 
observers  (Starr,  Thorbum,  Head,  and  others),  and  the  table  and 
figures  (pp.  214-7),  which  give  these  results,  will  be  found  of  value 
in  connection  with  diseases  both  of  the  nerves  and  of  the  spinal 
cord. 

The  nerves  may  be  injured  or  diseased  at  their  roots,  or  in  the 
plexus  or  nerve-trunks  beyond  them.  Isolated  nerve  paralyses  in 
the  limbs  are  more  likely  to  be  caused  by  lesions  below  the 
plexuses,  while  injuries  of  the  plexuses,  or  nerve-roots,  are  more 
liable  to  be  followed  by  grouped  paralyses. 

Lesions  of  the  nerve-roots  arise  in  connection  with  diseases, 
injuries,  and  tumours  of  the  spinal  cord  or  spinal  column,  and 
the  symptoms  may  be  combined  with  those  of  the  central  affec- 
tion :  as,  for  instance,  in  meningitis,  caries,  and  the  degenerative 
changes  of  infantile  paralysis  and  locomotor  ataxy.  Lesions  of 
the  spinal  nerve-trunks  are  mostly  injuries  from  pressure,  wounds, 
fractures,  and  dislocation  in  the  distal  parts ;  from  new  growths, 
aneurysms,  and  abscesses  in  the  proximal  portions  near  the  spinal 
column.  Exposure  to  cold  may  set  up  neuritis  in  isolated  nerves ; 
and  the  causes  of  multiple  and  peripheral  neuritis,  already  enume- 
rated (p.  179),  must  not  be  forgotten. 

Seeing  that  the  spinal  nerves  contain  both  motor  and  sensoiy 
fibres,  the  symptoms  of  their  disease  are  both  loss  of  muscukur 
power  and  anaesthesia,  determined  by  the  distribution  of  the 
nerve-fibres  to  muscles  and  skin  respectively.  If.  the  lesion  is 
persistent,  atrophy  and  altered  electrical  reactions  (p.  174)  of 
the  muscles  will  ensue,  and  perhaps  trophic  changes  in  the 
skin. 

Some  of  the  more  important  and  frequent  lesions  of  these 
nerves  may  be  here  shortly  described. 

Phrenic  Nerve. 

The  fibres  of  the  phrenic  nerve  are  involved  in  disease  of  the 
cervical  portion  of  the  spinal  cord,  such  as  acute  myelitis :  occa- 
sionally the  nerve  is  injured  by  wounds  in  the  neck,  and  it  may 
be  pressed  upon  by  tumours  in  the  neck  and  thorax.  It  is  not 
infrequently  involved  in  the  paralyses  of  diphtheria,  alcoholism, 
and  beri-beri,  and  presumably  in  other  cases  of  multiple  neuritis ; 
and  it  may  be  affected  in  lead-poisoning.  The  characteristic 
symptom  of  a  bilateral  lesion  is  paralysis  of  the  diaphragm.  The 
breathing  is  effected  solely  by  the  action  of  the  intex^ostal  musdes, 
and  accessory  muscles  of  inspiration ;  the  abdominal  wall,  instead 
of  advancing  during  inspiration,  is  retracted,  and  it  is  driven 
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out  during  expiration.  DynptKca  may  be  slight  when  t}ie  patient 
in  tranquil,  but  movement  increases  the  difficulty,  and  then  the 
over-action  of  the  thoracic  walls  becomes  especially  striking.  In 
n  less  marked  stage  of  paralysis  the  diapbntgm  seems  to  remain 
in  a  semi-inspiratory  position,  not  contracting  upon  the  eontentti 
o!  the  abdomen,  but  it  resists  being  drawn  up  into  the  chest,  so 
that  the  abdominal  wall  is  more  stationary  during  respiration. 
In  a  bad  case  a  full  respiration  is  impossible,  coughing  becomes 
difficult,  hiisky,  or  noiseless,  and  the  voice  is  almost  lost,  More- 
over, the  circulation  of  blood  is  impeded  in  the  lower  part  of  the 
lungs,  from  inaction  of  the  diaphragm,  and  here  abundant  mucus 
accumulates,  which  the  patient  is  unable  to  expel.  The  danger 
thus  arising  is,  of  course,  increased  by  any  bronchitis.  Dia- 
phragmatic paralj^is,  though  it  eometimes  gives  the  coup  de  grAee 
to  alcoholic  and  diphtheritic  paralyses,  is  not  necessarily  fataJ — it 
may  last  nome  days  or  weeks,  and  then  gradually  clear  up, 

P08TEBIOR  Thoracic  Nervb. 

This  nerve  ia  sometimes  injured,  as  it  lies  in  the  posterior 
triangle  of  the  neck,  by  carrying  loads  on  the  shoulder.  Tlie 
lesion  is  thus  common  in  porters,  iic,  and  is  nine  time.i  more 
frequent  in  men  than  in  women ;  it  also  arises  from  cold,  and  may 
be  seen  in  anterior  poliomyelitis.  The  paralysis  of  the  serratus 
magnua  which  results  ia  distinguished  by  the  ixjsition  of  the 
scapula.  The  inferior  angle  approaches  the  spine  from  the  un- 
opposed action  of  the  rhomboidei  and  the  levator  anguli  scapulte. 
The  arm  is  with  difficulty  raised  above  the  horizontal,  since  com- 
plete elevation  is  largely  effected  in  health  by  the  serratus  magnns 
rotating  the  lower  angle  of  the  scapula  forwards.  When  the  arm 
is  moved  forwards  in  the  horizontal  position,  the  angle  of  the 
scapula  projects  from  the  chest,  so  that  the  lingers  can  be  placed 
underneath  it ;  and  it  approaches  the  spine  at  the  same  time. 
Cutaneous  amesthesia  is,  as  a  rule,  absent,  but  the  onset  may  be 
accompanied  by  neuralgic  pains.  Tlie  digitations  of  the  muscle 
below  the  axilla  may  be  ob\-iously  wasted  or  inactive,  as  compared 
with  the  other  side. 

Circumflex  Nervg. 

Disloeatioos  of  the  shoulder,  falls  or  blows  on  the  shoulder,  and 
the  pressure  of  a  crutch  are  the  apecial  causes  of  paralysis  of  this 
nerve.  In  lesions  of  the  brachial  plexus,  in  lemt  paralysis,  and  in 
spinal  lesions  it  may  also  be  involved.  It  is  rarely  caused  by  cold. 
The  chief  symptom  is  paralysis  of  the  deltoid  muscle,  so  that  the 
arm  cannot  be  raised  to  the  horizontal  position ;  any  attempt 
resoltB  in  elevation  of  the  shoulder  by  the  trapexius  and  serratus, 
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while  the  arai  hangs  vertically.  In  old  cases  atrophy  and  reaction 
of  degeneration  supervene.  Cutaneous  antesthesia  is  often  ahsent, 
and  paralysis  of  the  teres  minor,  also  supplied  by  the  circumflex, 
cannot  generally  be  recognised.  It  must  be  remembered  that 
ankylosis  of  the  shoulder-joint  fixes  the  arm  in  the  same  position, 
and  leads  to  atrophy  of  the  muscle.  Passive  motion  will  distinguish 
between  them. 

MUSCULO-SPIRAL  NeRVE. 

This  nerve,  from  its  exposed  position  as  it  winds  round  the 
humerus,  is  especially  liable  to  injury  from  prolonged  pressure, 
from  the  use  of  a  crutch,  or  from  hanging  the  arm  over  the  back 
of  a  chair  during  sleep,  or  from  sleeping  with  the  whole  weight 
of  the  body  upon  one  arm.     It  may  be  also  injured  by  fractures 
and  dislocations,  and  rarely  by  violent  action  of  the  triceps.     Ck)ld 
is  not  a  common  cause.     A  partial  affection  of  the  branches  of  the 
musculo-spu-al  nerve  is  the  characteristic  feature  of  chronic  lead- 
poisoning.     The  muscles  paralysed  by  a  lesion  high  up  are  the 
extensors  of  the  elbow  and  wrist,  the  long  extensors  of  the  finger 
and  thumb,  and  the  supinators ;  but  in  the  more  common  lesions 
a  little  above  the  elbow  one  or  more  muscles  escape,  especially  the 
triceps  and  the  supinator  longus.     With  paralysis  of  the  triceps 
there  is  inability  to  extend  the  forearm  on  the  arm.     This  must 
be  tested  with  the  arm  raised,  so  as  to  avoid  the  action  of  gravity 
in  extending  the  forearm.     The  extensor  paralysis  of  the  wrist 
and  fingers  is  shown  by  the  "  dropped  wrist "  or  "  dropped  hand. 
If  the  forearm  is  extended  in  pronation,  the  hand  hangs  vertically, 
and  cannot  be  raised,  nor  can  the  fingers  or  thumb  be  lifted  from 
their  pendant  position.     If  the  hand  be  raised  and  the  first  pha- 
langes be  supported,  the  middle  and  terminal  phalanges  can  then 
be  extended  by  the  action  of  the  interossei  and  lumbricales.     The 
supinator  paralysis  prevents  any  movement  from  the  position  of 
complete  pronation,  but  if  the  forearm  be  flexed  supination  will  be 
effected  by  the  biceps.     Flexion  in  semi-pronation  is  weakened 
by  the  absence  of  the  supinator  longus,  and  the  characteristic 
pi'ominence  of  this  muscle  in  movements  of   flexion  is  absent. 
Flexion  of  the  fingers  is  considerably  weakened  by  the  passive 
approximation  of  the  ends  of  the  muscles,  and  a  curious  pro- 
minence forms  on  the  back  of  the  wrist,  which  is  possibly  due,  as 
suggested  by  Gowers,  to  the  synovial  sacs  and  bones  of  the  carpus 
projecting  in  that  direction  when  unsupported  by  the  extensor 
tendons.    If  there  is  cutaneous  anaesthesia,  it  affects  the  outer  side 
of  the  back  of  the  hand,  the  back  of  the  thumb,  and  the  back  of 
the  first  phalanges  of  the  fore  and  middle  fingers. 

ErVa  paralysis  of  the  brachial  plexus, — Either  from  injury  to 
the  neck,  or  from  disease  such  as  neuritis,  the  following  muscles 
may  be   paralysed    simultaneously : — deltoid,   biceps,    brachialis 
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nnticUB,  supra-Hpinatiis,  infra-spinfitus,  iinil  [«»i-lia[>s  the  supinatoi' 
longiiB.  This  form  of  paralysis  in  believed  to  tie  due  to  a  teaion 
of  the  roots  of  the  fifth  and  sixth  cer\-iail  nei'ves. 

Ulnae  Nhbve. 

Tills  in  expoi^  to  woundti  nnd  injurteis  iu  the  ai-iu,uiid  near  the 
wiist,  and  to  injury  by  dislocations  of  tlie  shoulder  imd  elbow,  and 
by  Fiuctui-es  of  the  foreuiin.  A  neuritis  from  cold  in  not  conuuon  ; 
but  the  stretching  of  the  nei've  at  the  elbow  by  extreme  dexion  of 
that  joint  probably  sets  up  neuritis  liOmetimeH,  especially  in  those 
already  out  of  health.  The  movementij  ailected  we  Bexion  of  the 
wmt  towai'dii  the  uluir  side,  flexion  of  the  fingera,  especially  of 
the  iirst  phtvlunges,  with  extension  of  the  second  au<l  third,  adduc- 
tion of  the  thumb  and  the  latenil  movementa  of  the  fingers  by  the 
interossei.  In  old  cases  the  unopposed  action  of  the  extensor 
muscles  leads  to  over-extension  of  the  first  phalanges,  and  flexion 
of  the  second  and  third,  prodncing  the  claw-like  hand  {main  en 
Sriffe).  Anfesthesia  is  variable :  its  limits  are  the  ulnitr  part  of 
the  hand  corresponding  to  one  and  a  liulf  fingers  iu  front  aud  two 
and  a  half  on  the  back. 

Medun  Neri'e. 

This  is  mostly  afiected  by  injuries,  occasionally  by  neuiitis. 
When  it  is  paralysed  the  forearm  cannot  be  pronated  more  than 
half-way,  flexion  of  the  wrist  takes  place  towards  the  idnur  side, 
the  thumb  cannot  be  flesed  or  abducted,  the  second  phalanges  of 
the  fingers  cannot  be  flexed  on  the  first,  nor  the  third  phalanges 
on  the  second,  except  in  the  case  of  the  third  and  fourth  fingers, 
in  which  this  is  efiected  by  the  ulnar  half  of  the  fiexor  profundus. 
Ajuestfaesia,  if  it  occurs,  afiec-ts  the  radial  half  of  the  ptilm  of  the 
bond,  the  anterior  aspect  of  the  thumb,  forefinger,  middle  finger, 
and  radial  side  of  ring  finger,  and  the  dorsal  surfaces  of  the 
thumb  and  the  same  three  fingers  {or  fore  and  middle  only  in 
some  persons)  beyond  the  first  joint. 

ScuTic  Nerve. 

The  moirt  common  paralysia  in  the  lower  extremity  is  that  due 
to  disease  of  the  sciatic  nerve,  wholly  or  in  part.  It  may  be 
from  tumours  or  diseased  bone  in  the  pelvis,  from  dislocations  of 
the  hip,  from  wounds,  tumours,  or  neuroma  in  the  thigh.  Neuiitis 
ia  relatively  common,  and  to  this  many,  if  not  all,  cases  of  sciatica 
ore  to  be  attributed.  In  a  lesion  of  the  sciatic  trunk  above  the 
upper  third  of  the  thigh,  the  tlesoi-s  of  the  leg  upon  the  thigh  ai-e 
involved,  io  addition  to  those  aflected  thi-ougb  the  two  popliteal 
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External  Popliteal  (Peroneal)  Nerve. 

This  nerve,  like  the  ulnar,  occupies  an  exposed  position  near 
the  knee.  Lesions  cause  paralysis  of  the  tibialis  anticus,  the 
peronei,  the  long  extensors  of  the  toes,  and  the  short  extensor  on 
the  dorsum  of  the  foot.  The  foot  hangs  down  when  raised  from 
the  ground  (foot-drop),  and  lies  extended  when  the  patient  is  in 
bed ;  dorsal  flexion  of  the  foot,  and  of  the  toes,  and  abduction  of 
the  foot,  and  elevation  of  its  outer  border  are  deficient  or  im- 
possible. Wasting  of  the  anterior  tibial  muscles,  and  of  the 
little  extensor  brevis  can  be  readily  recognised  by  contrast  with 
the  other  leg;  in  old  cases  permanent  extension  of  the  foot 
(talipes)  is  produced  mainly  by  the  action  of  gravity,  especially 
when  the  patient  lies  in  bed.  Anaesthesia  affects  the  outer  half 
of  the  front  of  the  leg  and  the  dorsum  of  the  foot. 


Internal  Popliteal  Nerve. 

Extension  (plantar  flexion)  of  the  foot  and  flexion  of  the  toes 
cannot  be  effected.  The  patient  cannot  raise  himself  on  his  toes, 
nor  can  he  adduct  the  foot.  In  old  cases  talipes  calcaneus  may 
develop,  and  a  kind  of  claw-foot  from  over-extension  of  the 
proximal  phalanges,  and  flexion  of  the  second  and  third.  Ames- 
thesia  corresponds  to  the  outer  half  of  the  back  of  the  leg,  and 
the  sole  of  the  foot. 

Sciatica. 

This  has  long  been  regarded  as  a  typical  neuralgia  involving 
the  sciatic  nerve,  but  the  fact,  so  commonly  observed,  that  in  old 
cases  the  muscles  of  the  lower  extremity  waste,  indicates  that 
there  is  something  more  than  a  purely  functional  neuralgia ;  and 
Growers  shows  that  it  is,  indeed,  in  a  large  majority  of  cases,  a 
genuine  neuritis,  as  pi-oved  by  the  conditions  under  which  it 
arises ;  by  the  accompanying  symptoms,  ansesthesia,  and  muscular 
atrophy ;  and  by  the  fact  that  in  a  few  cases  poH-mortem  neuritis 
has  actually  been  found. 

.Stiology. — The  disease  is  much  more  common  in  men  than  in 
women,  and  occurs  in  the  latter  half  of  life,  especially  between 
the  ages  of  forty  and  fifty.  In  many  cases  no  good  cause  can  be 
shown ;  in  others  it  arises  in  connection  with  gouty  and  rheu- 
matic tendencies ;  in  a  large  number  of  cases  it  is  excited  by  cold ; 
and  syphilis  is  responsible  for  some  others.  It  is  also  set  up  by 
mechanical  causes,  such  as  blows,  and  long  pressure  on  the  nervoi 
as  by  the  edge  of  a  chair ;  by  fatigue  from  excessive  walking, 
or  otherwise ;  and  by  some  diseases  within  and  without  the 
pelvis. 
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SCIATICA. 

Sjmptoma. — The  chief  symptom  is  pain,  which  is  felt  in  the 
nerve-triink  or  its  branches ;  it  comes  on  either  gradually  or 
suddenly,  and  is  aggravated  by  movement  or  the  attempt  to  walkj 
or  by  anything  which  causes  the  nerve  to  be  stretched  or  pressed 
upon.  To  avoid  this,  the  patient  holds  the  teg  fixed  ut  the  knee 
when  walking,  and  when  lying  down  the  most  comfortable  position 
is  one  of  flexion.  The  pain  is  most  often  in  the  bock  of  the 
thigh,  but  may  eictend  down  the  buck  of  the  calf,  along  the  outer 
dde  of  tlie  leg,  and  to  the  sole  of  the  foot ;  and  is  often  most 
iotonse  at  certain  spots  ^namely,  near  the  posterior  iliac  spine,  at 
'ttie  scuatic  notch,  about  the  middle  of  the  thigh,  behind  the  knee, 
^low  the  head  of  the  fibula,  behind  the  external  malleolus,  and 
oa  the  dorsum  of  the  foot.  The  nerve,  too,  is  tender  to  pressure, 
especially  at  the  sciatic  notch,  along  the  back  of  the  tliigh,  and  in 
the  external  popUteal  branch  behind  the  hend  of  the  fibula. 

The  pain  is  burning  or  gnawing,  more  or  less  continuous,  but 
intensified  by  movement  or  manipulation.  In  severe  cases,  other 
disturbances  of  nerve^function  occur.  These  are  tingling,  formi- 
cation, and  antcsthesia,  in  connection  with  sensory  fibi-es ;  and 
atrophy  of  muscles,  muscular  weakness,  and  sometimes  fibriltaiy 
tremors,  from  implication  of  motor  fibres.  The  el»:tiical  reactions 
are' not  markedly  altered  except  in  severe  cases,  when  reacti(»i  of 
defeneration  may  occur. 

The  dumtion  is  very  vaiiable.  Slight  cases  may  recover 
quickly ;  severer  cases  last  months  or  years ;  and  after  sub- 
sidence of  the  piin,  the  muscular  wasting,  fibrillary  contitictions, 
and  a  tendency  to  cramps  may  persist  for  some  time. 

Diagnosis. — The  diagnostic  points  in  favour  of  sciatic  neuritis 

are  the  tondeme.s8  of  the  nei've  and  the  presence  of  aniesthesia 

and  muscidor  atrophy.     In  these  it  differs  from  a  pure  neuralgia 

of  this  region.     Fui-ther,  it  must  be  distinguished  fi-om  the  pains 

due  to  hip-joint   disease,  sacro-iliac   disease,  pelvic  lesions,  and 

tumours  of  the  femur,  in  which,  also,  tenderness  of  the  nerve 

should  be  absent,  and  the  pains  more  limited  to  ttie  seat  of  the 

lesion.     But  even  if  neuritis  is  present,  it  may  be  seoondarj-  to 

such  lesions,  and  the  symptoms  special  to  them  should  be  carefully 

looked  fm'  before  concluding  that  the  disease  is  a  primary  sciatica, 

Frognoais. — This  is,  on  die  whole,  favourable. 

Treattneat. — Complete   rest  is  essential,  in  the  position  that 

et   eases    the    pain.     Any   gouty    disposition  may  be  met  by 

itable  remedies,  such  as  saline  diuretics  and  pui-ges.     In  acute 

les — especially  those  due  to  cold— hot  poultices  or  fomentations 

should  be  applied  to  the  afiected  limb,  and  internally,  perchloride 

of  mei-cuiy  or  iodide  of  potassium  should  be  given.     In  later 

st-iges,  both  counter-irritants  and  sedatives  are  of  value.     Mustard 

plasters,  blisters  frequently  repeated,  acetic  turpentine  linimento, 

and  the  chloride  of  methyl  spray  as    recommended  by  Debove    . 
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may  all  give  some  relief.  This  last  is  only  a  method  of  obtaining 
coimter-imtation  by  temporary  freezing  of  the  skin  tAong  the 
course  of  the  nerve.  Often  tlie  greatest  benefit  is  obtained  horn 
morphia  injections,  but  they  must  be  given  with  proper  fear  that 
a  moi'phia  habit  may  be  subsequently  induced.  The  injecti<Hi 
of  ^  or  1  grain  of  cocaine  is  also  said  to  be  efficacious.  Bella- 
donna, opimn,  and  chloroform  liniments  may  be  used,  and 
galvanism  in  the  same  way  as  is  described  under  neuralgia. 
Acupuncture  along  the  course  of  the  nerve  is  often  of  value. 
Finally,  in  severe  cases,  •nerve-sti'etching  remains  as  a  means  of 
getting  relief,  generally  for  some  time,  even  if  the  pain  subse- 
quently recurs. 


SPASMS  OF  MUSOLES  SUPPLIED  BT  OBAKIAL 

NEBVES. 

Spasm  of  Oculab  Muscles. 

This  occui*s  in  association  with  various  diseases  of  the  eye,  in 
the  conjugate  deviation  of  cerebral  disease,  in  hysteria,  and  other 
conditions.  Clonic  spasm  is  termed  nystagrmU.  The  eyes  are 
moved  lupidly  to  and  fro,  generally  in  a  lateral  direction,  some- 
times vertically.  It  results  from  some  ocular  defects,  such  as 
extreme  choroidal  atrophy,  and  albinism.  It  occurs  in  a  number 
of  central  nervous  diseases,  with  greatest  constancy  in  disseminated 
sclerosis  and  Friedreich's  ataxy,  but  also  frequently  in  tumours  of 
the  cerebellum.  It  also  appears  in  minei-s,  especially  in  those 
who  work  in  the  recumbent  position. 

Spasm  of  the  Jaw. 

Trismus,  or  spasm  of  the  muscles  closing  the  jaw,  is  one  of 
the  first  indications  of  the  onset  of  tetanus.  The  jaw  is  fixed 
by  tonic  contraction  of  the  masseter  or  temporal  muscles,  so  that 
the  teeth  cannot  be  separated  more  than  a  few  lines.  A  similar 
spasm  may  be  due  to  irritation  of  the  teeth,  or  to  stomatitiB,  or, 
on  the  other  hand,  to  central  disease,  such  as  disease  of  the 
pons  in  the  neighbourhood  of  the  fifth  nerve-nucleus.  It  must  be 
distinguished  from  tumoui*s  or  rheumatic  arthritis  fixing  the  jaw- 
joint.  Clonic  spasm  of  the  jaw  occurs  in  rigor,  in  convulsions^ 
and  in  hysteiia — rai-ely  as  an  isolated  phenomenon. 

Facial  Spasm. 
Irregular  contractions  of  the  facial  muscles  tc 


panJiyiis. 
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Olid  gills  often  acquire  u.  liubtt  of  twitching  certain  muscles  of 
the  face,  neck,  or  other  pu-t  of  tho  body,  and  this  luiliit  nuiy  ]a.-i, 
into  ndiilt  life.  More  Kerioiis  cases  of  fftcial  spAmi  (cmtvulaire  tic, 
hiatrionie  s^irwrn)  occur  in  people  over  twenty  yeiirs  of  age,  nint 
mostly  between  thirty  and  sixty.  In  some  of  these  there  is  Actual 
initAlion  of  the  facial  nerve  by  tumourx  in  the  pons,  or  of  the 
fiicini  cortioil  centre  on  the  oppf^Rite  nide  of  the  biuin  ;  in  mout 
cases  the  condition  seems  to  be  functional.  It  is  much  more 
frequent  in  women  tJinu  in  men,  and  arises  from  emotion,  mental 
anxiety,  irritation  of  tlie  peripheral  branches  of  the  fifth  nen-e  as 
in  the  eyelids,  op  the  teeth,  and  from  exposui-e  to  cold.  The 
spasm  chiefly  aflects  tlie  oi-bicularis  palpebrarum  and  the  cygo- 
matici,  so  tliat  the  eye  in  half  closed,  and  the  angle  of  the  mmitli 
is  dmwn  up.  Other  facial  mu.si'les,  jnchtding  the  platysmn. 
myoides,  are  abw  continctad,  but  the  orbicularis  oris  and  fronlaliR 
muscle,  as  a  rule,  escape.  The  contmrtions  are  momentary,  and 
frequently  repeated;  or  the  spnttm  is  of  longer  dnnitioTi,  and 
recurs  at  longer  intervals ;  but  it  causes  no  puin.  Tlie  spasm 
is  at  fiitrt;  entii'ely  on  one  side,  and  only  in  severe  or  prolonged 
Ciises  afiects  the  trther  aide,  Tlie  electrical  renctions  ai^  usual)}' 
normnl. 

The  Prognosis  in  a  well-established  case  la  unsatisfactory ;  the 
disease  will  last  months,  or  years,  and  eveji  to  the  end  of  life. 

The  Treatment  consists  in  the  removal  of  causes  of  initation, 
if  tliey  can  be  i-ecognised ;  the  use  of  nervine  tonics,  such  as  zinc 
s<dphat«,  iron  peichloride  or  sulphate,  and  strychnine;  and  of 
sedatives,  especially  the  hypodermic  injection  of  morphia.  A 
weuk  galvanic  cuii'ent  applied  continuously,  and  counter-irritation 
by  blisters  behind  the  ear,  may  be  tried.  Nene-stretching  has 
been  ptrrfonned  in  some  cases,  but  only  exceptionally  with  any 
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PBBLIMINAET   CONSIDERATIONS. 

It  will  not  be  necessary  to  go  into  full  detail  hh  to  tho  anatomy 
of  tiie  spinal  cord.  Tlie  familiar  nppeorance  of  gray  comua  and 
white  columns  as  seen  on  transverse  section  is  aliown  in  the  accom- 
panying 6gure,  and  the  further  subdivisions  of  the  white  columns 
are  there  indicated. 

The pyromirfaifrnrf  descends  through  tho  litnin  fiom  the  cortpx, 
entera  tlie  spinal  conl,  partly  decussating  in  the  medulla  oblongnta. 
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\  nli-endy  described  («m  also  p.  1114).  Secondly,  tlie  rord  iw 
ji  centre  for  reflex  uction,  by  metinit  of  tlie  cell-bodies  of  the  lower 
motor  DeuroDs  ooiituitieit  In  the  tinterior  cumiui.  Thirdly,  tliese 
uerve-cella  at  the  eame  time  control  the  nutrition  of  tlie  tuuHcles, 
while  the  Qutritiou  of  the  skin  and  othei'  piu-tn  fieenut  to  be  i-ebit^d 
to  the  sensory  neurons. 

If  the  yray  eomu,  at  any  lerel,  be  alone  afflicted  bj-  any  lesion, 
the  immediate  result  ia  paralyHiB  of  the  musclen  iu  connection  with 
it,  and  loss  of  reflexes  in  the  corresponding  area.  If  the  lesion 
is  severe  or  protracted,  degenerative  efiecte  take  place  in  the 
nerve,  of  the  same  kind  as  those  which  follow  neuritis  und  leaions 
of  the  nerves,  and  as  a  consequence  atrophy  of  nerves,  ati'ophy 
of  muscles,  altered  elBctricnl  renctions  and  nutritive  chiu)ge«  are 
obnerved. 

If  a  lesion  is  confined  to  the  wMle  column,  there  will  be  loss  of 
conduction  of  motor  or  sensoiy  impulses  according  t«  the  situation 
of  tJie  letiion — tliat  is  to  say,  there  will  be  pamlyMia  or  aniestheKia, 
or  othei'  foiin  of  sensoiy  disturbance,  or  inco-ordi nation  of  move- 
ment, or  some  combination  of  tlieae.  But  so  long  as  the  grny 
centres  (and  anterior  root  fibi'es)  are  untouched  there  will  be  no 
pronmmced  atrophy  and  no  degenerative  reactiouM. 

But  the  white  columns  of  the  cord  consist  of  nerve-fibres,  and 
just  as  the  □ei've-trunks  themselves  degenerate  when  their  filn'es 
are  out  off  from  their  centres,  so  in  the  cord  a  aetondary  degenera- 
tion takes  place,  when  certain  tracts  are  affected,  so  as  to  interrupt 
their  connection  with  their  functional  centres.  This  degeneration 
takes  place  iu  the  dii'ection  of  conduction  of  impulses — that  is, 
downwards  (or  peripherally)  in  the  case  of  motor  neurons  (descend- 
ing degenei-ation) ;  and  upwai'ds  (or  centiipetally)  in  the  case  of 
sensory  neurons  (ascending  degeneiution).  Thus,  a  lesion  in  the 
centre  of  the  cord  destroying  or  severely  compreMrang  the  white 
columns  catises  defeneration  of  tbe  pymmiUal  tract,  dii*ect  and 
crossed,  in  the  part  of  the  cord  below  the  lesion,  and  sometimes  of 
tlie  small  comma  tract  of  Schultze ;  and  of  the  posterioi'  median 
column,  cerebellar  tract,  and  antei'O-latenil  ascending  tmct  in  the 
part  of  the  coi-d  above.  The  postero-extemal  column  also  dege- 
nerates for  a  short  distance  above  the  lesion ;  but  tlie  cerebellar 
tract  is  unaffected  by  lesions  below  the  junction  of  tlie  lumbar  and 
dorsal  portions.  Am  will  be  shown  later,  unilateral  cei'ebraJ  lesiomi 
involving  the  pyramidal  tiucU  also  cuuse  a  des(«nding  degeneiu- 
tion of  the  pyramidal  tmct,  which  aflTects  tbe  direct  tract  on  the 
same  side,  and  the  crossetl  tract  on  the  opposite  aide  of  the  cord  ; 
obviously  in  such  a  case  the  liensory  columns  ui-e  nut  affected.  To 
the  naked  eye  the  areas  of  secondary  degeneration  are  of  a  reddish 
or  yellowish-gray  colour,  hut  in  early  stages  they  may  be  scarcely 
They  may  then  be  demonstrated  by  various  staining 
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pai-tly  continuing  on  the  same  side  of  the  middle  line.  The  an- 
decii»<it«d  portion  is  the  direct  pynunidal  tract,  or  column  of 
Tiiix-k.  It  gradually  diminishm  in  siEe  from  above  dowDW&rds, 
and  in  not  pi'esent  in  the  lumbar  region.  The  other  portion,  the 
crossed  pyramidal  tract,  occupies  the  posterior  half  of  the  lateral 
cchmin,  outside  nnd  in  front  of  tlie  poeterior  comu.  It  reaches 
the  surface  of  the  cord  in  the  lumbar  region,  but  highei'  up  it  lies 
witliin  tlie  cercbelliit'  tract.  The  pyramidal  tract  conMsbt  of  the 
iixis-cylinder  pi-ocesses  of  tlie  uppei-  motor  neuroiis,  the  terminRl 
nrlwHsatiouK  of  which  lie  around  the  cell-bodies  (motor  ner\-e-oellB} 
of  tlie  lower  motor  neuivna  in  tlie  anterior  cornua. 


(Attor  SAnrftwfoB 

Tlie  jMiHterior  columns  {poatero-extemal,  or  column  of  Burdach, 
and  posterior  median,  or  column  of  Goll)  contain  chiefly  the  axis- 
cylinder  pi-ocesse-i  of  tlio  lower  Bcnsoiy  neurons,  on  the  Hame  side 
an  theu'  cell-bndieH.  The  anlero-lateral  amending  tract  begins 
iibove  the  lumbar  cord ;  it  contains  axisKiylinder  proceesea  of 
middle  (or  upper)  wnttory  nenrone,  the  cell-bodies  of  which  lie  in 
tlie  posterior  gray  cornua  on  the  opposite  ttide  of  the  oord :  th^ 
are  tliei'*foi-e  decussated  tracte.  The  cweWftir  trtui  begins  in  the 
middle  of  the  lumbar  region:  it  contains  the  axis-cylinder  pro- 
cesses of  senfwry  neurons,  of  which  the  cell-bodiea  form  Clarke's 
columns ;  and  the  fibres  terminate  in  the  cerebellum.  It  is  known 
further  tJiat  impulses  are  transmitted  downwards  by  the  antero- 
lateral  descending  tract  and  by  the  comma  tract. 

Effects  of  Lealons. — In  relation  to  disease  the' cord  is,  first,  a 
means  of  transmitting  impulses  between  the  brain  and  the  limbs 
and  other  parts  of  tSe  body,  and  this  is  effected  1^  the  system  oi 
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s  already  described  (see  al*o  p.  IfiJ).  Secondly,  the  i»itl  is 
a  centi-e  for  reflex  actioo,  by  meiuiH  uf  tho  cell-lNxlies  of  tbe  lower 
motor  neurons  contained  iii  tlie  anterior  ctui-miii.  Thirdly,  tlieeie 
nerve-cella  at  tbe  same  time  conli-ol  the  nutrition  uf  ttie  muiicleit, 
while  the  nutritioQ  of  the  xkin  and  othei-  pu-t^  tteems  to  be  i-eluted 
to  the  sensory  neuronB. 

If  the  gray  ooma,  at  any  level,  be  alone  affected  by  iiny  lesion, 
the  inunediate  result  in  paralysis  of  the  mii8cles  in  connection  with 
it,  and  loss  of  reflexes  in  tlie  corresponding  ai-ea.  If  tlie  Iwion 
iH  severe  or  protracted,  degenerative  eflcctn  bike  place  in  the 
nerve,  of  the  same  kind  as  those  which  follow  neuritis  and  lesions 
of  the  nerves,  and  as  a  consequence  atrophy  of  nerves,  atrophy 
of  muscled,  altei-ed  electrical  reactions  und  nutritive  changes  ai-e 


I 

■ 
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If  a  lesion  is  confined  to  the  white  column,  there  will  be  loss  of 
conduction  of  motor  or  sensoiy  Impulses  according  to  the  situation 
of  the  lesion — that  is  to  say,  there  will  be  paralysis  or  anfestbesiii, 
ur  other  foiin  of  sensoiy  disturbance,  or  incoordination  of  move- 
ment, or  some  combination  of  these.  But  so  long  us  the  gray 
centres  (and  anterior  root  fibres)  are  untouched  there  will  be  no 
pronounced  atrophy  and  no  degenei-ative  reuctious. 

But  the  white  columns  of  the  coi-d  consist  of  nerve-fibres,  and 
just  as  the  ner\-B-trunkH  themselves  degenemte  when  theii'  fibies 
are  cut  off  fi-ora  their  centres,  so  in  the  coi-U  a  secondary  degenera- 
tion takes  pliLce,  when  cei-tain  tracts  are  affected,  so  as  to  interrupt 
their  connection  with  their  functional  centres.  This  degeneration 
takes  place  in  the  direction  of  conduction  of  impulses — tfaat  is, 
downwards  (oi-  peripherally)  In  the  case  of  motor  neurons  (descend- 
ing degeneration) ;  and  upwards  (or  centiipetatly)  in  the  cu^  of 
sensory  neurons  (ascending  degeneration).  Thus,  a  legion  in  the 
centre  of  the  cord  destroying  or  severely  compressing  the  white 
columns  causes  degeneration  of  the  pyramidal  tract,  direct  and 
cTtHsed,  in  the  part  of  the  cord  below  the  lesion,  and  sometimes  of 
the  an^  commu  tract  of  Schultze ;  and  of  the  posterior  median 
column,  cereltellar  tract,  and  antero-Iatenil  ascending  tract  in  the 
part  of  the  cord  above.  The  postei'o-extemal  column  ajtio  dege- 
nerates for  a  short  diirtance  above  the  lesion ;  but  the  cerebellar 
tract  is  unaffected  by  lesions  below  the  junction  of  the  lumbar  and 
dorwl  portions.  As  will  be  shown  later,  unilatoiul  cerebtal  legions 
involving  the  pyramidal  tracts  also  cuuse  a  descending  degeneiu- 
tjon  of  tbe  pyramidal  tract,  which  afiects  tlie  direct  tract  on  the 
eume  side,  and  the  croiised  tract  on  the  opposite  side  of  the  cord  ; 
obvioQHly  in  such  a  case  the  sensory  coliuuns  ai'e  not  affected.  To 
tbe  naked  eye  the  areas  of  secondary  d^enei-ation  are  of  a  reddish 
or  yellowigb-gTay  colour,  but  in  early  stages  they  may  be  scarcely 
visible.      They  may  then  be  demonstrated  by  various  staining 
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The  pfocess  of  dc^eneratioti  is  Bimilar  to  what  takes  place  in 
the  nerves :  destruction  of  myelin,  diaappeamnce  of  azifr«yliDdeni, 
inci'eaue  of  connective  tiatnie  (or  neuroglia),  and  later  the  fomui- 
tion  of  Rranule-corpuscies— laiTge  cells  filled  entirely  with  amall 
(frunules  of  fat,  as  a  i-eBult  of  which  they  have  a  dark  colour 
on  oi'dimiry  examiniition,  but  disappear  in  the  usual  processes 
for  clearing  sections.  Id  long-standing  cases  the  connective 
tissue  develops,  the  parte  hecome  hard  and  dense,  and  the  name 
sclerosis,  which  is  scarcely  suitable  in  earlier  stages,  may  he 
properly  used. 

Cei-tain  functional  changes  result  from  lesions  of  the  pjT*midal 
tract.  These  are:  (1)  Rigidity  of  the  muscles  corresponding  to  the 
pait  of  the  spinal  cord  below  the  lesion ;  (9)  inci-eoiied  I'eflex  inita- 
liility.  They  ai-e  conunonly  attribute"!  to  the  seoondaiy  degenera- 
tion, and  do,  indeed,  show  themselves,  not  immediately,  but  after 
iin  intet'viil,  which  coiTosponds  closely  with  the  time  required  for 
the  occurrence  of  the  duLnge  in  the  nei-\'e.  But  the  sclerosis  acts 
[irohubly,  not  by  in-itAting  the  anterior  romua,  but  hy  tlie  remo\-al 
of  tlw  inhibitoi-y  contittl  of  tlio  higher  centres,  so  that  the  lower 
centres  are  unduly  excitable. 

The  increased  reflexes  take  place  in  the  part  of  tlie  spinal  cord 
which  is  itself  healthy.  The  knee-jerk  is  excessive ;  foot-clonus  is 
easily  pi'odiiced ;  and  sometimes  the  knee-jerk  is  followed  by  a 
tempomiy  clonus.  Pinching  the  skin  causes  retraction  of  the  limb 
after  a  definite  interval. 

No  symptoms  have  hitheito  been  referred  to  the  aaoending 
degeneration  which  follows  a  lesion  afiecting  the  sensory  tracts. 

From  the  above  it  will  be  seen  that,  with  respect  to  motor 
disturbancos,  the  results  dej>end  upon  tiie  relation  of  the  lesion  to 
the  upper  and  lower  neurons.  If  the  lower  neiuons  contained  in 
the  unteiior  coi-nua  and  anteiior  roots  are  injured,  the  condition 
is  comparable  to  tliat  following  lesions  of  a  motor  nerve  {me 
Neuritis).  Voluntary  motion,  spinal  reflexes,  nutrition  and  elec- 
trical reactions  ai'e  all  dependent  upon  the  int^rity  of  the  gray 
cornua,  or  the  motor  fibres.  Hence  lesions  of  these  parte  de^roy 
these  functions,  and,  as  a  result,  there  occur  paralysis,  loss  of 
reflexes,  degeneration  of  nei-ves,  atrophy  of  muscles,  utd  reaction 
of  degeneration.  If  the  u])per  neurons  contained  in  the  pyramidal 
tracte  are  alone  injured,  voluntiu-y  motion  is  indeed  lost,  becMise 
the  conducting  fibi-es  from  the  biiiiu  to  the  spinal  centres  are 
interrupted ;  but  the  functions  which  dc[>end  solely  on  the  int^rity 
of  the  f^iiy  miktter,  nerve-root'i,  and  fibi-e^^  are  maintained — namely, 
the  nutrition  of  nerves  and  muscles  and  their  electrical  r 
The  spinal  reflexes  are,  in  most  cases,  increased. 
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The  Bpiniil  cord,  Ituving  nn  elongiLted  iona,  in  njit.unilly  liable 
to  lesions  itSecting  ite  whole  tliickuesH,  siiiili  as  nuty  occur  from 
external  prestiure,  the  indiscriminate  growlL  of  tumour,  or  the 
diffuse  spread  of  infliuoiDution.  lu  such  uusH,  gniy  and  white 
matters  lire  equally  Hfiected.  The  results  of  such  n  tiiknsverse 
lesion  show  themsolveH  mtiiiily  as  iin  interruption  of  the  con- 
dulling  power  of  tliti  ojrd ;  but  if  the  lesion  in  iit  nil  extensive 
veitiwilly,  its  eSei^  upon  the  iterveotnlret  nuist  also  Iw  con- 
sidered— thot  IB,  botli  upper  and  lower  neurons  tvitj  uffeL-ted,  Tlie 
results  also  vary,  accoi-iiing  aa  the  legion  is  bilateral  or  umlaleral, 
in  coneet^uence  of  differences  Iwtween  the  motor  imd  seutoiy  fibres 
in  the  process  of  decuruaLtiou. 

Rebults  of  a  Bilateral  Tkanbvsbse  Lesion  ab  affechng 
Conduction. 

Paralysis  of  all  muecles  below  the  lesion. 

Amesthesia  of  pai'to  below. 

Functions  of  bladder  and  rectum  impaired.  Trophic  i-ektiona 
and  electriciil  reactions  continue  normal. 

Subsequently,  muscular  rigidity  and  iucrensed  reflexes. 

This  last  statement  i-equii-es  modification,  for  when  a  tmnsverse 
lesion  of  the  spinal  cord  is  complete,  «>  as  to  inteifere  absolutely 
with  all  imputsea  passing  through  the  lesion,  the  deep  reflexes  are 
not  increased,  but  are  abolislied,  and  the  muBcles  are  flaccid 
(Bastian  and  others).  Nevertheless,  in  most  cases  of  ti^nsvei'se 
myelitis,  perhaps  because  the  lesion  in  incomplete,  the  reflexes  are 
increased  and  the  muscles  rigid. 

Results  of  a  Un 


Normal  muscular  power, 
BcttoD.  and   lempem- 


Od  the  umi  Me  u  the  lesion. 
Paralysis  of  mnscles  boloff. 
Hjpenestliesia  of  skia  below. 
DimiDisbed  muscular  sense  aod 

scnsibilitj. 
KaHexes  at  lirEt  leeaened,  theu 

increased. 
Vasomotor  paraljsis  and  eiera- 

tion  of  tamperatute. 
Nutrition  and  electrical  reactions 

retained. 

To  these  symptoms  in  each  case  may  be  added  those  which  are 
lue  to  tlie  clianges  at  the  level  of  the  diseiLKe. 
In  a  total   transverse   lesion,   these  ai'e : — paralysis,  atrophy, 
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reaction  of  degeneration,  and  loes  of  reflexes  in  the  musclee 
supplied  by  nerves  directly  connected  wiUi  the  injured  segment ; 
BQtesthesia,  with  a  band  of  hypenestbesia  at  the  same  level. 

In  a  one-sided  lesion,  the  aymptoms  just  eaumerated  occur  on 
the  side  of  the  lesion ;  on  the  opposite  side,  amesthesia  alone  is 
found  at  the  same  leveL 

In  the  accompanying  table  and  figures,  compiled  from  the  work 
of  Allen  Starr,  Thorbum,  Head,  and  others,  the  relations  of  the 
segments  of  the  spinal  cord  to  the  muscles,  the  reflexes,  and  the 
cutaneous  sensory  areas,  are  indicated. 


UTELIIIS. 

Inflammation  of  the  spinal  cord,  or  myeUtis,  occurs  in  several 
forms.  As  an  acute  disease,  it  may  be  a  general  or  diateminaied 
myelitis,  nficcting  white  and  gray  matter  indiscriminately  through- 
out the  cord  ;  it  is  much  more  often  a  locaUaed  or  focai  myelitis. 
It  is,  in  a  certain  claes  of  cases,  confined  to  the  anterior  cornua  of 
gray  matter,  and  is  then  known  as  poliomyelitie,  the  pathological 
cause  of  acute  or  atrophic  spinal  paralysis  (infantile  and  adult) : 
this  will  he  separately  described.  MyeUtis  also  occurs  in  a  chronic 
form,  often  foUowing  upon  acute  myeUtis,  and  not  differing 
mateiially  from  it. 

AcuTB  Mykutib, 

etiology. — Myelitis  may  arise  from  injuries  and  strains  of  the 
back,  such  aa  those  due  to  lifting  gi'eat  weights.  It  is  set  up  by 
adjacent  infliLmmations,  such  as  meningitis ;  it  is  sometimes 
caused,  with  meningitis,  by  bed-sores  ulcerating  into  the  spinal 
canal ;  and  a  very  frequent  local  cause  is  compression  of  the  spinal 
cord  by  tumours,  oiries,  and  inflammatory  growth  in  the  mem- 
branes. Its  relation  to  infection  is  becoming  increasingly  impor- 
tant :  it  occurs  after  cei-tain  specific  fevers,  especially  enteric  fever, 
small-pox,  and  diphtheria ;  it  has  been  observed  within  a  few 
months,  or  a  year,  after  infection  by  syphilis,  and  in  some  other 
cases,  apparently  related  to  cold  or  wet,  micro-organisms  (strepto- 
cocci and  diplococci)  have  been  found  in  the  diseased  parts. 

Anatomical  Otaanges.— The  cord  ie  softened,  and  bulges  on 
transverse  section,  or  may  be  quite  di£9uent ;  but  previous  to 
section  it  may  seem  hard,  from  mere  tenseness  of  the  membrane 
containing  the  swollen  coi-d.*  To  the  naked  eye  the  section  is 
congested,  minute  vessels  are  visible,  especially  in  the  gray 
matter,  and  the  gray  matter  itself  is  darker  than  usuaJ,  and  its 

•  It  maat  not  be  (< 
poaitloD,  or  ma?  be  reoDced  t< 
the  spinal  column. 
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outline  is  iodistiDct.  Fatehee  of  gray  tint  may  be  pi-esent  in 
the  white  column,  or  the  whole  surface  is  confused.  Under  the 
microaoope,  in  early  stages,  are  found  perhaps  capUlory  hemor- 
rhages; and  leuoocyt«e  in  the  lymphatic  sheaths  and  around  the 
vessels.  The  nerve-fibrea  suffer  by  brMdciog  up  of  their  myelin, 
and  here  and  there  occurs  a  peculiar  change — hypertrophy  of  the 
azis^linders.  This  consists  in  a  fusiform  enlargement,  which 
in  its  thickest  part  is  five  or  six  times  the  diameter  of  the  normal 
axis-cylinder.  The  nerve-cells  are  swollen,  granular,  with  perhaps 
fatty  globules,  and  some  of  them  undergo  vacuolation.  Suhse- 
quently  both  nerve-cells  and  fibres  degenerate,  the  connective 
tissue  increases  in  quantity,  the  cells,  known  as  Deiter's  cells,  are 
iai^er  and  more  numerous,  and  granule^cells  are  formed  in  abun- 
dance. Finally,  in  cases  of  long-standing,  or  going  on  into  a 
chronic  condition,  the  granule-cells  disappear  also,  and  the  new 
connective  tissue  becomes  firm,  dense,  even  finely  fibrous,  so  that 
a  definite  Kleroeie  is  the  result.  It  is  possible  that  some  cases  tS 
so-called  myehtis  are  thrombotic  or  embolic  in  origin,  and  not  true 
inflammations.     An  actual  abaeeaa  of  the  spina!  txird  is  very  rare. 

The  extent  of  the  lesion  is  variable ;  and  the  following  forms 
are  distinguished  : — Fooal  or  localised  myelUit,  when  tlie  lesion  is 
very  limited  iu  extent ;  diffuse  myditii,  when  it  is  of  considerable 
extent  continuously ;  dissemiTuiud  mytlitie,  when  there  are 
numerous  scattered  patches  over  a  lai'ge  extent ;  trangverae  tnyelitia, 
when  the  lesion  extends  across  the  cord  and  is  of  little  vertical 
extent.     Central  and  peripheral  myeiiti*  are  also  spoken  of. 

A  localised  or  transverae  myelitis  persisting  for  a  certain  time 
is  followed  by  ascending  and  descending  secondaiy  d^nerations. 

Symptona.— Myelitis  mostly  begins  with  numbness  or  tingling 
in  the  extremities,  and  in  acute  cases  there  may  be  malaiee  or 
slight  febrile  reaction ;  or  theiv  are  punful  sensations  in  the 
extremities,  or  hypeneethesiH,  or  pains  in  the  back  or  muscles. 
Twitchings  and  tremors  of  the  muscles,  or  cmmpa  tind  spasms, 
may  also  occur  as  early  symptoms,  indicating  a  stage  of  initation. 
Within  a  day  or  two,  or  even  in  a  few  hours  in  tlie  moat  acute 
rruicti,  paralysis  and  anKstheda  become  well  marked.  The  sym- 
ptoms vary  somewhat  according  to  the  extent  of  cord  involved. 

Aettte  difftue,  aiui  diseemiTioted  myelitt*  are  comparatively 
rare.  Numbness  and  tingling,  weakness,  and  then  porulysis 
rapidly  develcm.  The  patient  is  more  less  completely  para- 
lysed in  all  four  limbs,  and  in  the  abdominal  and  intercostal 
muflclee ;  thmv  are  general  aniesthesia,  loss  of  reflexes,  retention 
of  urine,  and  involuntary  passage  of  feeces.  The  tempeiatiu'e  I'ises 
to  103°  or  103° ;  the  breathing  becomes  seriously  involved,  and 
death  oftm  takes  place  in  from  three  days  to  three  or  four  weeks. 
It  is  the  di§senuiiat«d  form  which  is  more  likely  to  occur  after 
jTB.     It  is  occasionally  accompanied  by  optic  neuritis. 
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A  form  of  dist^ininated  myelitis,  combined  with  a  Himilur  lesion 
of  the  brain,  is  described  under  the  name  of  acute  disaeminaied 
encephaUhjnydiiia  {acute  central  ataxia  of  Leyden);  numerous 
small  foci  of  inflammation  are  found  in  the  cord,  pons,  and  the 
cerebrum. 

Tlie  diseiise  nearly  always  occurs  during  or  soon  after  an 
infectious  disease  or  similar  process ;  consequently  a  large  pix)por- 
tion  of  the  cases  are  in  children.  The  onset  is  sudden  and  suggests 
the  implication  of  tlie  whole  cerebral  nei'vous  system.  There  is 
often  unconsciousness,  either  with  pai-alysis,  or  with  restlessness 
and  delusion ;  and  after  a  time  the  unconsciousness  clears  up,  and  a 
stixge  is  reached  which  is  characterised  by  ataxia  or  chomc 
movements.  In  other  cases  the  sudden  cerebral  symptoms  are 
absent,  and  ataida  is  the  fii-st  symptom.  In  this  stage  there  are 
ataxic  movements  or  intention-tremors  of  the  legs,  arms,  and 
head ;  disoixlers  of  speech,  especially  of  the  scanning  variety,  but 
sometimes  dysarthric ;  and  sometimes  disturbances  of  intellect. 
The  gait  is  variable ;  it  may  be  ataxic,  or  spastic,  or  paretic,  or 
tremulous.  The  aixns  are  less  commonly  ataxic,  but  more  often 
present  intention-tremor;  and  the  same  occurs  with  the  head. 
There  is  great  vaiiety  in  the  subsequent  course:  a  few  cases 
recover  quickly  and  peimanently  ;  many  recover  after  months,  or 
after  one  or  two  relapses ;  in  other  cases,  some  83anptoms,  espe- 
cially speech  disturbances,  persist ;  but  death  is  rai'e.  Aphasia  or 
optic  neuritis  occasionally  oociuts  in  the  earliest  stage.  The  re- 
semblance in  many  points  to  disseminated  sclerosis  {eee  p.  251)  is 
obvious,  but  nystiigmus  appears  to  be  uncommon. 

In  localised  and  transverse  myelitis  the  symptoms  will  depend 
somewhat  on  the  pai*t  of  the  cord  affected.  It  is  often  situate 
in  the  mid-dorsal  or  lower  dorsal  i*egion.  The  characteristic 
symptoms  then  are  paralysis  and  anaesthesia  of  the  lower  ex- 
tremities, constituting  the  ordinary  form  of  paraplegia.  In  severe 
cases,  the  patient  lies  in  bed,  unable  to  raise  the  leg  from  the 
bed,  or  even  move  a  toe.  There  is  more  or  less  complete  numb- 
ness and  loss  of  sensation  in  the  legs,  thighs,  and  lower  part  of 
the  abdomen,  up  to  a  transverse  line  about  the  level  of  the 
lunbilicus,  higher  or  lower  according  to  the  exact  position  of  the 
lesion.  This  upper  limit  of  anaesthesia  is  generally  sharply  de- 
fined, and  at  the  same  level  thei*e  is  often  a  nanx>w  band  of  hyper- 
assthesiay  and  a  painful  sensation  extends  from  the  seat  of  the 
lesion  round  each  side  of  the  body  to  the  front.  This  is  known  as 
girdle-pain.  The  reflexes  are  commonly  increased.  Constipation 
is  usually  present ;  the  bladder  may  be  at  first  paralysed,  and 
retention  occurs.  After  a  shoi*t  time,  since  the  lesion  is  above  the 
spinal  centres  for  the  bladder,  tlie  power  of  expulsion  is  restored, 
but  from  intenniption  of  the  communication  between  the  bladder 
and  the  brain  the  sensation  of  distension  is  not  experienced,  and 
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oatbite  is  indistiiict.  Patcbes  ft  gnij  tint  may  be  preecjit  in 
the  white  ootiunn,  or  the  whole  siu^ce  is  oonfnwd.  Under  the 
microfioope,  in  early  stages,  are  found  porltaps  capillary  h«nor- 
rhagee;  and  leucoc^teH  in  the  lymphatic  sheatfas  and  around  the 
vessels.  The  nerve-fibres  suffer  by  breaking  up  of  their  myelin, 
and  here  and  there  occurs  a  peculiar  change — hj-pertrophy  irf  the 
uds-cylinders.  This  consists  in  a  fosiform  enlargement,  which 
in  its  thickest  part  ie  five  <»'  six  times  the  diameter  of  the  normal 
fiids-c^linder.  The  nerve-cells  are  swollen,  granular,  with  perhaps 
fatty  globules,  and  some  of  them  undergo  vacuolatjon.  Subee- 
qnently  both  nerve-cells  and  fibres  degenerate,  tlie  t-onnertive 
tissue  increases  in  quantity,  the  cells,  known  as  Deiter's  cells,  are 
larger  and  more  numerous,  and  grantile-rells  are  formed  in  abun- 
dance. Finally,  in  cases  of  long-standing,  or  going  on  into  a 
chronic  condition,  the  granule-cells  di^ppenr  also,  and  the  new 
connective  tissue  becom««  firm,  dense,  even  finely  fibrous,  so  that 
a  definite  aclerons  is  the  result.  It  is  pos^ble  that  some  c«ses  of 
so-called  myelitis  ai-e  thrombotic  or  embolic  in  origin,  and  not  tiiie 
inflammaticHis.     An  actual  abseeas  of  the  spinal  cord  is  very  rare. 

The  extent  of  the  lesion  is  variable ;  and  the  following  forms 
are  distinguished  ■.^Fooal  or  localised  myelitit,  when  the  lesion  is 
very  limited  in  extent ;  dilute  m;/elilit,  when  it  is  of  considerable 
extent  continuously;  ditaemimtttd  mgetitia,  when  there  are 
numerous  scattered  jiatches  over  n  large  extent;  trannveraemi/etUia, 
when  the  lesion  exten<b  across  the  cord  and  is  of  little  vertical 
extent.     CetUral  and  peripheral  myelUia  ure  also  s]>oken  of. 

A  localised  or  transverse  myelitis  persisting  for  a  ceitain  time 
is  followed  by  ascending  and  deecending  secondary  degenerations. 

Sjmptoms. — MyeUtia  mostly  b^ins  with  numbness  or  tingling 
in  the  extremities,  and  in  acate  cases  there  may  be  malaise  or 
slight  febrile  reaction ;  or  there  are  piainful  sensations  in  the 
extremities,  or  hyperesthesia,  or  puins  in  the  back  or  muscles. 
Twitchings  and  tremoi'8  of  the  nniscles,  or  emmps  and  spasms, 
may  also  occur  aa  early  symptoms,  indicating  a  stage  of  irritation. 
Within  a  day  or  two,  or  even  in  a  few  hours  in  the  most  iicute 
cases,  piiralysis  and  aniesthesia  become  well  marked.  The  sym- 
ptoms vary  somewhat  according  t«  the  extent  of  coi-d  involved. 

Acute  diffoM,  aidi  diagemiiiated  myelitia  are  com iwm lively 
rare.  Numbness  and  tingling,  weakness,  and  then  paralysis 
rapidly  develop.  The  patient  is  more  less  completely  para- 
lysed in  all  four  limbs,  and  in  the  abdominal  and  intercostnl 
muscles ;  there  are  genei-al  an^^thesia,  loss  of  reflexes,  retention 
of  mine,  and  involuntary  passage  of  faeces.  The  temperntiu'e  rises 
to  102°  or  103°  ;  the  breathing  becomes  seriously  involved,  and 
death  often  takes  place  in  from  three  days  to  tliree  or  four  weeks. 
It  is  the  disseminated  form  which  is  more  likely  to  occur  after 
speuilic  fevei-a.     It  is  occasionally  accompanied  by  optic  neui-itia. 
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(tetanus,  meningitis,  fiuctured  spine),  hyperpyrexia  occurs,  the 
temperatui-e  rising  to  107°,  108°,  or  110  F. ;  and  priapism  is 
occasionally  obsei'ved. 

Other  symptoms  of  cervical  lesion  are  contraction  of  the  pupil, 
and  diminution  of  the  palpebral  fissure,  dysphagia,  hiccough,  and 
very  slow  or  very  quick  pulse. 

Variations  of  the  symptoms  may  also  occiur  as  a  result  of  the 
myelitis  being  limited  to  one  side,  or  to  one  small  portion  of  the 
transverse  section  ;  or  two  or  more  patches  of  myelitis  may  occur 
in  different  parts  of  the  cord. 

Death  in  cases  of  acute  myelitis  takes  place  (1)  from  pulmonary 
complications  following  upon  paralysis  of  the  respiratory  muscles  ; 

(2)  from  bed-sores  intensifying  exhaustion,  or  leading  to  pysemia ; 

(3)  from  vesical  complications ;  (4)  from  exhaustion ;  (5)  from  inter- 
cuiTent  affections,  such  as  pneumonia  or  bronchitis.  The  bladder 
is  extremely  liable  to  cystitis,  partly  from  trophic  disturbance, 
pai-tly  from  retention  of  urine.  Sometimes,  the  use  of  a  catheter 
is  responsible  for  the  introduction  of  organisms  which  may  set 
up  septic  inflammation.  When  cystitis  occurs  the  urine  rapidly 
decomposes  and  becomes  ammoniacal,  unless  it  is  repeatedly 
i-emoved  by  the  catheter ;  it  contains  pus,  or  muco-pus,  and  readily 
deposits  crystals  of  ammonio-magnesian  phosphate  on  standing. 
Almost  at  any  time  the  septic  condition  of  the  bladder  may  extend 
up  the  ureters  to  the  kidneys,  and  suppurative  pyelitis  and 
nephritis  will  then  occur,  and  the  patient  may  die  with  unemic 
symptoms.  Sometimes  death  occurs  from  the  condition  which  has 
been  described  as  "  catheter  fever  "  and  "  urethral  fever." 

Cases  which  escape  these  dangers  generally  lapse  into  a  chronic 
condition,  which  may  be  of  indefinite  dui^tion,  but  sometimes 
recoveiy  slowly  takes  place  after  many  months.  And  a  small 
number  of  cases  get  well  comparatively  quickly.  Myelitis  from 
compression  in  caries  of  the  spine  often  gets  better ;  acute  difi^ise 
myelitis  is  mostly  fatal. 

Diagnosis. — Myelitis  may  be  confounded  with  spinal  menin- 
gitis, haemorrhage  into  the  spinal  cord  or  membranes,  multiple 
neiu'itis,  and  hysterical  conditions. 

In  spinal  meningitis  there  is  usually  more  evidence  of  irritation 
of  the  nerve-roots,  shown  by  radiating  and  local  pains,  hyper- 
sesthesia,  and  muscular  spasm;  and  febrile  reaction  is  more 
constant  and  pemstent.  Hcemorrhage  into  the  spinal  cord  is 
generally  quite  sudden,  severe  local  pain  being  quickly  followed 
by  paralysis  below  the  lesion,  whereas  in  myelitis,  as  a  rule,  the 
paralysis  develops  more  gradually,  with  some  preceding  sym- 
ptoms of  sensory  or  motor  irritation ;  febrile  reaction  may  be  also 
present  for  a  few  days  in  myelitis.  In  meningeal  heemarrhage  the 
onset  is  again  sudden,  and  the  signs  of  irritation  of  the  nerve-roots 
are  more  pronounced  than  in  myelitis.    Oases  of  multiple  neuritis 
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have  no  doubt  been  frequently  regaHetl  an  iust&nces  of  my^itis. 
The  poiute  in  ^voiir  of  neuritis  are  the  afTectioD  of  all  four  limbs 
simultaneoualy,  the  early  predominance  of  extensor  uoraJyaifl  of 
the  handrt  anil  fpet,  and  the  implioition  of  tlie  face  ttnil  larynx  in 
some  eases ;  the  co-existence,  in  tiie  parts  aEfected,  of  ant^tliasia 
with  miincular  atrophy,  alt«red  electrical  reiictionR,  and  diminifihed 
reflexes,  showing  a  univei'Sul  interferent-e  with  sensory  and  motor 
jiathti  at  or  below  the  trophic  centi-es,  such  as  can  only  occur  from 
lenions  of  many  nerve-trunks,  or  a  difftise  lesion  of  the  cord 
throughout  its  whole  length.  In  neuritis  there  are  also  tender- 
ness of  nerve-trunkM  in  exposed  situations,  and  tenderness  of  the 
muscles,  especially  those  of  the  calf.  A  history  of  alcoholism,  or 
the  mental  condition  previously  described  (see  p.  181),  is  in  favour 
of  neuritis,  and  a  very  gniduiil  onset  is  perhapa  more  frequent  in 
neuritis  than  in  myelitis, 

Vrota  Ai/gt«ncal  pnraiyaU  the  diagnosis  is  often  most  di&ult ; 
the  history  of  the  patient,  previous  to  hyeterica]  attacks,  or  the 
first  appearjnce  of  the  symptoms  after  some  emotional  disturbance 
may  justify  a  suspicion  of  hysteria,  but  the  case  must  be  carefully 
examined  fitun  the  point  of  view  of  structural  lesions,  since 
hysterical  people  are  not  excluded  from  the  possibility  of  organic 
disease.  Patients  with  hysterical  paraplegia  do  not  develop  the 
rigidity  and  increased  reflexes  of  transverse  myelitis,  nor  do  they 
get  atrophy  of  the  muscles,  bed^oi-es,  incontinence  of  urine  and 
f»cea,  or  cystitis ;  nor  do  they  have  girdle-pain.  It  is  especially 
slight  cases  that  are  apt  to  be  set  down  as  hysteria ;  where  the 
patient  can  perhaps  stand,  but  her  inability  to  put  one  leg  before 
the  other  is  attributed  to  unwillingness.  A  careful  examination 
of  the  muscular  power  whUe  sitting  or  in  bed,  frequently  repeated 
to  test  its  oonstAncy,  and  the  use  of  electrical  teste,  will  probably 
guard  against  this.  It  must  be  allowed  that  a  good  deal  of  weak- 
neea  of  the  lower  extremities  may  arise  in  persons  who  are  not 
hjraterical,  from  purely  _/u?JC(ior«i/  causes,  such  aa  exhaustion  from 
long  illnesses,  or  prolonged  over-exertion,  when  it  may  be  supposed 
that  the  functions  of  the  cord  itself  are  at  fault  rather  than  those 
of  the  brain  as  in  pure  hysteria. 

When  other  diseases  have  been  excluded,  it  yet  remains  to  form 
an  opinion  as  to  the  position  and  origin  of  the  myelitis.  Its  locab'sa- 
tion  may  be  determined  by  comparing  the  symptoms  with  the  table 
and  figures  (nee  pp.  214-217).  A  few  scattered  foci  of  myelitis  may 
he  due  to  syphilis.  But  the  most  impoi'tant  thing  is  to  examine 
for  caries  of  the  spine,  by  asking  foi'  a  history  of  blow  or  strain, 
and  looking  for  any  undue  prominence  of  a  vertebral  spine ;  and 
this  frequently,  for  paraplegic  symptoms  may  precede  by  seveiul 
montlis  the  fir^  appearance  of  angular  curvature. 

Treatment. — R«it  is,  of  course,  essential,  and  in  severe  cases, 
or   cases   hkely  to   be  of  long  duration,  a  water  bed  should  be 
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)irovii]ed  to  itvoiit  tlip  rink  of  Ited-Aoreei.  Different  binda  of  local 
tmitmont  have  been  rerommendcd  :  the  application  of  hot  fcanen- 
bitioiui,  hot-w:iter  \Mge,  iniiftbird  p1nKt«rs,or  stimulnting  lioimentii; 
the  alMtiitctinn  of  Mood  by  iRM-hes  or  the  use  of  dry-cuppinp. 
t")])  tlic  othoi'  hnnd,  ice-hnpi  nre  Rometimeii  npplied  to  the  spine. 
ITiej'  m-e  only  hkely  to  do  good  in  the  enrly  RtA^ee.  In  ouwh  dae 
ti)  extxKiiire  to  rolil,  Qowers  recommends  ft  hot  bnth,  followed  hy 
free  tlinphoreHis ;  nnd  he  mij^nita  tlie  prone  poRition,  whei«  pmcta^ 
utile,  in  order  to  avoid  the  eonpestion  which  is  due  to  gravitation. 

Intemnllr,  jwtnsRinm  iodide  nnd  memiric  chloride  are  &e 
(piently  given,  lint  without  much  evidence  that  ther  have  any 
eflect  in  le:irtoniiig  tlie  iiiAiinmiation-  Even  in  cams  due  to 
syphilis,  their  influence  does  not  oeem  to  be  fw  marked  a«  in 
ordinary  tertiiuy  lesions :  bnt  merciirv  should  be  well  tried  when 
the  myelitis  occni's  within  the  ])enod  of  the  "  secondary  "  tctage. 
Ki^t,  or  ei^pitin,  injected  miltcntnneousjy,  is  siippoaed  to  diminish 
vasCTiliir  enpoiyement,  nnd  may  perhaps  be  most  useful  if  hwmor- 
rlu)gt>  Kis  any  sliiire  in  the  lesion.  Sodium  salicj-late  may  very 
pi-operly  Ite  ti-ieil  in  canes  apparently  owning  a  toxic  or  febrile 
origin.  The  gi-erttest.  rare  miiitt  he  taken  to  prevent  bed-aores  iy 
ivlieving  the  |>ii<s^ire  on  prominent  |nrts,  by  keeping  the  sldn 
(lerfectly  clenn.  waidung  it  litily  with  spirit  lotion,  dusting  tite 
slieet  benenth  it  with  oxide  of  tine  or  starch  powder,  and  changing; 
this  whenevM-  it  l>ecomes  moist  from  any  ntuse.  The  bladder, 
also,  must  be  constantly  attended  to.  If  the  urine  is  retained,  it 
must  be  drawn  off  with  the  catheter  two  or  three  timea  daily, 
thtf  instnmient  being  carefully  cleaned  on  each  occasion.  If 
cystitis  (vours.  anil  the  urine  b«i>imes  alkaline  and  offensive,  anti- 
se|itic  iiijtvtions  nuy  lie  uaed :  and  salicvlic  acid  has  been  girni 
iuteniitlly  with  the  !«tme  object. 

The  diet  should  he  light  and  nutritious,  and  the  bowels  sbouM 
W  kept  active.  If.  fivm  ndvanaitg  disease,  mucus  accumnlateii 
in  the  lii\inchL-il  tubA^.  carbonate  of  ammmuum  will  sometimH 
olAtr  the  chest  in  a  ivmarkable  maimer :  bat  mar.  of  eoDrse,  have 
only  a  temporary  effit^t. 

In  the  Uti'*  st»fes,  tonic:^— «uch  as  quinine,  araetiie,  itt», 
stryvhnine— should  be  given.  If  the  limlv  are  flaccid,  gahanum 
ivr  faradisin  nwy  be  <4  ser^iw ;  btrt  it  is  of  lew  ralae.  or  not 
advi-nble  in  I'nsAi  »-ith  rigidity,  well-noariflied  muscles,  uid 
inittwi^eil  tvtlext^  when  irs  uj#  ouy  undnlv  excite  the  >^ex 
aitioti  of  tho  iuUA-l«s. 

CttKixic  MTiuns. 

TV.-.!!  tcrtr.  mvb:  be  •Mpmvil  to  inctode  (1>  cues  of  mrditis  Uwt 
arise  sk'mly  ar.,!  f-aduaSy,  li^  unrwovtred  cases  tint  Imtc  be^n 
a»  aoute  n>.>-vt;tt$.  And  ^;^\  the  diflefeol  variedes  cf  wfa  iiii  i,  which 


OHRONTC  MTELlTh^.  22.1 

lire,  no  doubt,  pi-iiniipUy  di^enenitive.  But  it  is  believed  liy  tjiiue 
HiithorH  that  iill  cases  which  have  been  regni-derf  aa  belonging  to 
the  fiittt  class  &re  nully  instances  of  the  multiple  or  disseminated 
sclerosiK,  whieh  will  be  dexcribed  shortly  (see  p.  2ol). 

Chronic  myelitis,  like  the  acute  form,  may  be  transverse  or 
Focal,  diHseminated  or  diffuse.  Vases  believed  to  be  primarily 
chronic  have  appeared  to  axitm  HometJmes  fi'om  Ny^ihilis,  repeated 
exposure  to  cold,  alcohol,  or  chronic  lead  poisoning.  It  may 
follow  upon  spinal  meningitis,  and  then  iitfei^te  tlie  surface  of  the 
cord  adjacent  to  the  membranes,  forming  a  perip/ieral  myelitis. 

Anatomically,  it  presents  itself  in  the  form  of  reddiah  or  giuy 
patches,  of  varying  consistence,  but  often  liard,  and  sometimex 
slightly  shi-nnken.  Micro(«»pica1ly,  it  consiste  mostly  of  an  inter- 
xtitial  inflammation,  resulting  in  a  tibrUlated  or  amorphous  tissue, 
with  numerous  nucleated  cells,  oval,  fusiform,  or  stellate,  The 
nerve-fibre«  lue  generally  destroyed,  and  in  the  gniy  matter  tlie 
nerve-cells  may  also  disappeai",  or  be  reduceil  to  small  angular 
bodies.  The  arteries  are  thickened,  and  the  intei-stitial  tissue  is 
often  especially  ahimdant  around  them.  In  i-ecent  stages,  giunula 
corpuscles  may  be  foimd. 

When  the  lesion  is  situate  in  a  conducting  jwitli,  seconilniy 
degenerations  take  place  upwards  or  downwaj^H,  according  as  a 
motor  or  sensory  pith  is  involved. 

Symptoma.^Tliese  vtuy,  in  diSerent  cases,  with  the  localisation 
of  the  lesions,  and  resemble  those  of  theucut«  forms.  A  transverse 
le^on  causes  paralysis,  with  some  antesthesia,  often  very  little,  the 
whole  developing  in  the  course  of  months  or  yews ;  idtiraateJy 
excesiiiive  reflextis  and  spastic  rigidity  supervene.  The  bladder 
also  is  genei'ally  affected.  If  the  two  sides  of  the  cord  are 
affected  unequally,  one  leg  is  more  pamlysed  than  the  other,  or 
even  a  unilateral  lesion  may  exist  with  paralysis  in  one  leg  and 
aniEsthesia  in  the  other.  If  the  cervicil  nr  lumbar  region  is 
affected,  paralysis  and  antesthesia  may  be  accompanied  with 
muBcular  atrophy,  from  implication  of  the  nerve-centres  of  the 
brachial  and  lumbar  plexuses  respectively ;  nnd  with  this  there 
will  be  some  loss  of  electi'ical  irritnVjility,  or  even  the  degeue:'ative 
i-eaction  may  occur. 

DiagDOsiB. — Many  ca-ses  ai-e  distinguished  by  the  int^ilur 
way  in  which  the  symptoms  are  gi-ouped.  A  localised  trans- 
verse myelitis  may  be  confounded  with  corapi-esaion  by  tumour  or 
caries,  or  with  primary  spastic  jwraplegia.  In  compi-essinn  thei'e 
is  genemlly  mm-e  evidence  of  initation,  and  other  symptoms  due 
to  tumour  or  spinal  disease  m»y  l>e  detecteil.  Primai-y  spis-tic 
paraplegia  is  distinguished  by  the  absence  of  sensory  symptoms. 
though  the  motor  conditions  may  be  closely  similar  in  the  two 
diseases.  More  difirised  forms  may  resemble  piichymeningitis  or 
prt^ressive  muscular  iitiijphy  :  in  the  former  tlier 
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thesi)!,  unil  often  more  pain  in  the  bitck  ;  in  the  latter,  t 
symptoms  are  ubtient. 

Treatment. — The  disease  is  little  ameoHlite  to  treiitment,  but 
is  sometimes  utrested.  The  most  i^llicient  means  are  reeit,  cluuige 
of  uii',  tonics,  ;ind  the  use  of  counter-irritation  by  mustard  plastei-s, 
bliHtei'H,  or  even  the  actual  ctiuteiy. 

Brown-Sdqu&i'd  recommended  a  hot  douche  to  the  back  nt  a 
t«mperatHi-e  of  100°  to  104"  F,  Gowere  recommendB,  as  di-ugK, 
arsenic,  tmiitll  doses  of  the  red  iodide  of  mercmy  (jV*^  g™''"),  *u>d 
iodide  of  iron  ;  and  is  of  opinion  that  neither  merciuy  in  large 
doses  nor  potAssium  iodide  does  any  good.  The  same  complica- 
tions will  have  to  be  treated  as  in  acute  myelitis. 


LANDBT'S  PABALTSIS. 

{Parali/iie  Afeeiideitt  Acuta,) 

In  185!>  L'indrydescril>ed  some  ciiBeKcluiracterised  by  a  paralysis 
conimeacing  in  the  lower  extremities  and  rapidly  ascending  ;  and 
for  this  no  patliological  CHUse  could  be  found  in  the  instancee, 
which  ended  fatally.  Several  other  cases  of  isimilar  natm-e  have 
since  lieen  recorded. 

JEtiology. — Tlie  disease  afifeets  males  more  than  females,  and  is 
most  frequent  between  the  ages  of  twenty  and  forty.  It  has 
occurred  after  exposure  to  cold,  and  in  convalescence  from  Acut« 
diKMixeM,  in  patients  addicted  to  alcohol,  and  after  syphilis. 

Symptoma. — In  some  c;iw.'m  thei-e  are  premonitory  symptoms, 
such  us  miUaise,  {Riio  in  the  head  and  lock,  and  mimlinoss  and 
tingling,  hut  usually  tlie  diseiiso  Itegins  with  weaknewi  in  the  legs, 
often  one  before  the  other.  This  soon  incrensos  to  marked  pamlysis, 
nnd  invades  successively,  and  within  a  few  days,  the  thighs, 
trunk,  abdomen,  and  arms ;  and  these,  like  the  I(^,  are  not 
always  affected  simultAueously.  The  diiLphragm,  and  the  muscles 
of  the  neck  of  the  palate,  and  tho.'^e  subserving  articidation  are 
subsequently  paralysed.  Very  rarely  other  cranial  nerves  mv 
affected :  thus,  diplopia,  paralysis  of  accommodation,  dilatation 
of  one  pupil,  and  facial  pinilysis  have  been  noticed.  The  sensoiy 
fiinetinns  are  much  less  profoundly  distiu'bed  ;  but  there  may  be, 
l>esides  subjective  uensations,  slight  aniesthesia,  or  hypertcsthesin, 
or  tendernesR  of  tlie  muscles.  In  rapidly  fatal  cases  the  muscles 
have  not  wasted,  and  tlie  electrical  reactions  have  appeared  to  be 
normal ;  but  in  some  cases  of  longer  duration  botli  atrophy  of 
muscles  and  modificatiomt  in  electrical  properties  have  been 
observed.  The  sphincters  ai-e  generally  active,  there  is  no  ten- 
dency to  bed-sores,  the  cei'ehm)  functions  are  perfect,  and  there  is 
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no  fever,  except  in  h  few  aisea  iit  the  vt'i-y  oaset.     The  knee-jerfca 
are  always  nbiKiit,  iinil  the  outaneouM  reflesi-n  in  inust  ames. 

The  inoi'tality  is  hij;h — e.g.,  BS  per  cent,  in  auteti  collected  l>y 
Ross.  The  dmiition  of  the  diii«iiHe  iu  fioni  two  duys  to  two  ov 
three  weelu  in  fatnl  Ciu^es,  >ind  deiith  occtm  nioetly  fi'oni  parHlyaiit 
of  the  dbiphi-iigin  tiiid  icit«rcoc!tiil  uiii!M.-les.  Ou  the  other  hand, 
the  H^'niptoQUi  pei-siat  fioin   two   to   nix  or  rseveii  uiuntliN  in  oieeH 

Pathology-^ 'n  fwme  catust  the  spiniil  coi-d,  nei'ven,  Hnd  muscles 
have  been  found  completely  free  from  diseiwe ;  in  othen,  minor 
or  quite  localiiied  chanKeo  have  been  fonnd  in  the  spinal  cord  ;  in 
otheni,  again,  inflammatory  changeH  in  t'hu  nerveH,  or  neiiiitu. 
The  cpleen  haa  occasionally  been  found  enlai'ged,  and  mtcro- 
organiania  are  t»id  to  liave  been  discovered  in  the  nerves. 

The  nature  of  these  cases  in  bUII  open  to  qne^tion.  While 
multiple  neiuitiK  wan  pnictically  unknown,  Lnjidi^'s  imnilysiit 
was  regaiiled  an  arising  from  a  dititurfaunce  of  tlie  motor  fiinc-  ■ 
tiona  of  the  spinid  coitl,  and  as  poi«ibly  due  to  some  toxic  cauM. 
It  murit  now  be  mimitted  that  there  iii'e  many  variations  in  tha 
caaen,  tlutt  the  sensory,  electrical,  and  nutritive  functions  are  not 
always  entirely  exempt,  and  that  there  in,  in  many  caseK,  a  close 
Twemblance  to  multiple  newitia.  The  name  acute  iwcending  pam- 
'lyus  is  not  distinctive  u»  regai^  the  i>athologiciil  cautte,  and  it 
neemtt  probable  that  some  of  tlie  caset>  iire  ins^nceu  of  an  acute 
diSiise  (toxic)  myelitis ;  othei-s  of  a  aevei'e  peripheml  neuiititi ; 
otbei'8  again,  perhaps,  of  a  toxic  influence  upon  the  coi-d  chiefly 
involving  the  motor  neurons. 

Treatment. — This  may  be  the  .siime  as  tlmt  of  multiple'neuritis. 


ANTERIOR  POLIOMYELITIS. 

This  diiteiLse  has  I'eceived  wevenil  names.  The  acute  casea  were 
jformerly  called  in/anliU  paralt/sis,  fmm  theii-  vpiy  gi-eat  frequency 
in  young  children  ;  and  easenlial  }iariiiijin»,  fi-oni  ignoiunce  of  their 
iBugin  in  disai«e  of  the  spimd  cord.  It  Iws,  however,  been  clearly 
shown  that  the  lenion  is  an  acute  inflammation  of  the  onterioi' 
cornua,  aad  it  Itas  been  accordinglycalledaTUeriofcomuaJmyf^tfw, 
01-  paliomyelUU  anterior  acuta  (from  iroXioc,  grej').  The  term  attvphic 
spinal  paralyeiB  refera  to  its  effect  upon  the  muscles,  More  recently 
the  occiurencQ  in  adults  of  a  disorder  pi'ecisely  simUat  to  that  of 
children  has  been  recognised,  and  it  is  clearly  not  desirable  that 
the  term»  infantile  partilt/aia  and  adtiU  spinal  parali/ti»  should  be 
nsed  side  by  side  wilJiout  their  identity  being  indicated.  Tlie 
pathological  names  polioiitj/elitie  and  corwwo/  mytlitia  are  moi-e 
distinctive  than  any  of  the  cliniuil  titles. 
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ACUTK   ASTERIOR  FOLIOHVELtTIS. 

{Infantile  Pamlyna.) 

SttUAogy, — Tlic  most  striking  feHtiu-e  is  the  fi-equency  with 
which  it  uQectij  young  cliildi'en ;  it  occuiv  six  times  moi-e  often 
ID  the  fii-st  ten  yeiu-s  thuQ  in  the  i-emainder  of  hfe.  It  hAS  been 
iitti'ibiited  to  cold  and  to  falls  ;  but  there  are  iiwny  facta  in  favour 
of  itij  being  of  an  infective  natiu-e.  It  hiu*  occun'ed  during  con- 
valeiicence  fioni  acute  diseaties,  immediately  at'tei'  attackh  believed 
to  l>e  influenz;i,  and  in  women  during  the  piiei-peml  Htiit«.  In  ii 
case  undiT  my  ciii-e  it  began  actually  during  confinement.  Furthei', 
epidemics  have  been  obaei'ved  afiecting  a.  family  oi'  larger  niunbei's. 

STmptoma. — The  onset  of  the  illneus  is  often  sudden,  but  the 
iwmlynis  is  not  generally  notii:ed  for  one,  two,  or  three  days.  The 
eitrly  nymptoms  consist  of  feveiTshnenw,  or  convulsions,  or  sevei* 
pains,  either  genenil  or  localised  to  the  limb  or  limbe  that  are 
afterwards  pai-alysed. 

Both  pains  and  fevcrishness  iii-e  often  present  together,  and  the 
|»ain  may  persist  some  days.  The  way  in  which  the  [laralysis 
itself  begins  is  also  very  vai-iable  ;  it  may  show  itself  in  one  limb, 
and  witliin  two  en'  thi-ee  days  afiect  others ;  on  the  other  hand, 
sometimes  three  or  four  limbs  are  pai^lysed  at  first,  and  reooveiy 
mpidly  takes  place  in  one  or  two,  leaving  the  others  permanently 
affected ;  finally,  in  other  cases,  certain  limbs  are  affected  from 
the  fii-st  and  1-emain  so.  A  child,  aged  four  and  a  luilf,  was  sick 
one  day,  feverisli  with  headache  the  next  two  days,  and  became 
paiiilysed  in  all  four  limbs  on  the  fourth.  Tliree  months  later 
paralysis  of  botli  anus  and  slightly  of  the  right  leg  remained. 
An  iidult  luid  acute  jiuins  all  over  liim,  with  geneiul  and  severe 
prostiution  ;  after  thirty-six  houi-s  he  was  paralysed  in  the  lower 
e.tti-emities,  the  i-ight  being  less  affected  than  the  left.  A  child, 
age<t  fifteen  months,  wan  taken  mtlier  suddenly  ill  one  day,  and 
appeared  to  have  sometliing  wi-ong  with  the  hip.  She  was 
feverish  for  tlu'ee  days,  then  the  left  leg  was  found  to  be  jNiinful 
and  paralysed.     The  pain  subsided  in  ten  days,  but  the  paralysis 


I  have  hithei-to  spoken  of  limbs  l)eiDg  affected,  but  it  is  charac- 
teristic of  the  disiuise  that  it  does  not  necessarily  affect  the  whole 
of  a  limb,  but  often  only  a  pait,  or  even  one  muscle ;  tlius  the 
upper  arm,  or  the  foi-earm,  the  anterior  tibial  muscles,  the  muscles 
of  the  thigh,  the  deltoid,  some  muscles  of  one  limb  with  some  of 
another,  oi'  the  whole  of  one  limb  with  part  of  another  may  be 
paralysed ;  and  even  if  paKtlysis  aSects  the  two  legs  together,  or 
the  arm  and  leg  on  one  side,  it  generally  wants  the  uniform 
distribution  of  ordinary  paiuplegia  oi-  hemipl^ia,     ]^e  affect«d 
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mnsples  rapiillj'  unJei-go  (itiflphy,  losfi  bulk,  nnd  Ijewme  ILicoiit ; 
and  the  electrical  conditpions  are  changed.  The  funidic  current, 
whether  applie<l  to  nerve  or  muscle,  exciter  no  contraction,  the 
galvanic  irritnbility  may  be  at  first  iuci-ease<),  ttnd  polar  clutnges 
are  observed,  tlius  constituting  the  complete  renction  of  degeoe- 
ration.  In  severe  case*  grilvanic  reactionH  ultimately  diaappenr. 
The  reflexes  are  quite  lost,  kuee-jerk  disappearing  when  the 
lower  extremities  are  involved.  Sensation  is  never  serioui^ly 
nftected ;  though  there  may  be  pain,  tingling  or  formication  in 
the  mrly  stages.  The  bladder  and  rectum  are  always  unaffected. 
After  the  lirst  few  days  thei'e  is  no  further  change  for  the  worse 
in  the  extent  or  disti-ibution  of  the  paralysis.  Ko  fresh  paralysis 
otxnira,  and  any  improvement  of  the  affected  muscles  takes 
place  with  extreme  slowness.  According  to  tJie  number  of 
muscles  atrophied  will  the  use  of  the  limbs  be  impaired;  but 
after  a  time,  in  many  coses,  lost  movements  are  restored  by  freHh 
combinaUons  among  the  muscles  that  httve  been  spared.  Atrophy 
is,  in  almost  all  utses,  a  prominent  feature,  hollowing  out  the 
rounded  pm-t  of  the  forearm,  or  reducing  the  upper  arm  or  the 
leg  to  11  mere  stick.  Sometimes,  however,  the  loss  of  muscle  may 
be  entirely  conceale<l  by  the  presence  of  Eat ;  the  flabby  condition 
of  the  muscle  even  then  can  be  generally  recc^uised.  Associated 
with  the  atrophic  condition  of  the  .muscles  is  generally  a  change 
in  the  vascularity  of  the  limb ;  it  is  cold,  shrunken,  and  blue  or 
livid  from  retarded  circ\ilation.  The  nutrition  of  the  bones  and 
other  pftrte  is  altw  involved,  so  tliat  a  limb  paralysed  in  infancy 
or  early  childhood  does  not  grow  with  the  same  rapidity  as  its 
fellow,  and  may  be  shoiter  by  half  an  inch,  an  incia,  or  more. 
Lastly,  defoiTnities  occur  l>esides  those  directly  due  to  loss  of 
muscular  substance.  Some  are  the  simple  result  of  failing 
muscular  support;  thus,  f:'om  atrophy  of  the  deltoid,  the 
humerus  fulls  from  the  glenoid  cavity.  Utiiers  conai.'^t  of  per- 
manent changes  in  the  position  of  the  limbs,  such  aa  talipes 
equinus,  which  so  often  results  from  paralysis  of  the  anteiior 
tibial  muscles.  This  was  long  atti-ibuted  to  the  um'esistetl  con- 
traction of  the  calf  muscles,  but  it  lias  been  shown  by  Volckmanu 
that  the  chief  element  in  its  causation  is  the  weight  of  the  foot, 
which,  whether  the  patient  is  upright  or  recumbent,  fulls  into  a 
position  of  extension  unless  support«d  by  the  antoi'ior  tibial 
muscles.  The  position  thus  constantly  assumed  becomes  fixed  by 
connective-tissue  clianges,  both  in  the  shorteneil  calf  muscles  and 
about  the  ankle-joint. 

The  disease  itself  is  i-arely,  if  ever,  fatal ;  though  it  is  con- 
ceivable that  such  u  result  should  be  brought  about  if  the  lesion 
extended  to  the  centres  of  the  medulla  oblongata. 

Cases  that  have  been  investigated  pathologically  witlun  a  few 
months  nr  years  of   the   begiuuing  Imve   mostly  died   from   other 
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iliseases,  nucli  hn  pneumonift,  ov  the  exanthems.  On  the  other 
btiiid,  complete  recoveiy  is  rare.  Nearly  always  one  or  more  at 
the  ftfiected  musclea  remain  atrophied.  Improvement  in  looo- 
jnotion,  or  the  wse  of  the  arms,  may  go  on  for  seveml  months,  but 
even  then  it  is  obvious,  from  the  outline  of  the  limb,  a  limping 
guit,  miicli  pelvic  movement,  or  a  swinging  foot,  that  a  great  deal 
I'emtiins  iincured. 

Uorbid  Anatomy. — Several  cases  have  been  examined  after 
one  or  two  years'  duration  ;  but  quite  early  caties  are  less  numerous. 
Uriimmond  found  in  a  case,  presumably  of  this  nature,  which 
was  fatal  in  a  few  hours,  redness  of  the  anterior  grey  cornun, 
ftiteriolea  and  capilkriee  distended  with  blood,  minute  extravBJ«- 
tions  of  blood,  and  swelling  of  the  neuroglial  elements  and  of  the 
gang] ion-cells.  In  cases  of  five  or  six  weeks'  duration,  vascular 
distension,  minute  htemorrhages,  disappearance  of  the  ganglion- 
cells,  and  degeneration  of  the  anterior  roots  have  been  observed 
(F.  0.  Turner,  WUliamson). 

In  later  stages,  the  cord  presents  changes  obvious  to  the  naked 
eye ;  the  motor  nerve-roots,  coming  from  the  part  presiunabty 
afTecte*),  ai«  diminished  in  size  and  number.  On  a  transverse 
section,  the  cord  i.i  smaller  on  the  affected  side,  and  the  anteiior 
comu  in  Khninken.  Under  the  m.icrascope,  tliere  is  an  almost 
cntii-e  absence  of  motor  nerve-ceils  and  asis-cjlinders ;  the  few 
nerve-cells  that  remain  are  smaller  than  noiinal,  shrunken,  fusi- 
foiTn,  and  wanting  in  processes.  They  lie  in  a  dense  connective 
tissue,  which  may  bo  almost  felt-like  in  structui-e.  The  motor 
nerve-roots,  both  in  and  beyond  the  cord,  show  the  destruction  of 
axis-cylinders,  and  are  obviously  d^eneratcd.  Thus,  the  lesion  is 
seen  to  be  mainly  an  acute  inflammation  of  the  anterior  coniii, 
followed  by  sclerotic  changes,  involving  the  destniction  of  lower 
motor  neui-ons  with  tlie  necessary  I'esults  in  nen-e-fibres  and 
muscles.  The  last  are  pale  pink,  watery  in  appeaiB-nce,  anil 
pi'esent  under  the  microscope  the  cliangea  described  as  the  result 
of  lesions  of  motor  nerves  (p.  177).  Oowers  suggests  that  in  some 
cases  a  hatmori'liage  may  bo  the  primaiy  lesion. 

Diagnosis. — In  the  early  stages  it  is  possible  to  mistake  it  for 
otiier  febrile  affections.  The  pain  that  is  sometimes  present  may 
suggest  rheumatism,  but  it  is  situate  mther  in  bone  and  muscle 
tlian  in  the  joints.  When  the  jmralysis  develops,  within  two  or 
tlu'ee  days  the  diagnosis  is  generally  cletir,  and  it  is  confirmed  by 
the  rapid  atrophy,  the  loss  of  i-eaction  to  the  faradic  cuii-ent,  and 
the  changed  reaction  to  gidx'ani.sm.  In  CAsen  of  old  standing, 
while  the  muscular  ati-ophy,  with  retainnl  sensation,  indicates  a 
lesion  of  the  anteiior  cornu,  tlie  history  of  acute  onset  distin- 
guisha'*  the  lesion  fivnn  others  less  acute,  such  as  progreiaire 
mutoular  atrophy.  It  is  importuut  not  to  be  induced,  by  the 
term  "  infantile  paiulj-sis,"  to  think  that  other  forms  of  paralysis 


CHRONIO   ANTERIOR  POLIOMYELITIS.  2.11 

never  occur  at  an  eai'ly  age.  Paraplegin  may  result  from  fpitml 
difiease,  or  a  tiunoui-  of  the  cord ;  and  bemipleKia  occtm  from 
embolism,  or  congenibU  lesions  of  tlie  brain.  In  tlieue  cuses  there 
ia  not  tbe  same  iiipid  atrophy  of  muscles,  and  the  electrical  re- 
uctious  are  noiTaaJ  because  in  them  tlie  upper  motor  neuron  is 
chiefly  involved,  and  not  the  lower. 

Treatment,— In  the  eai-liest  stage,  before  the  poralyMS  lias 
ileveloped,  attempts  may  be  made  to  reduce  the  fever,  but  tlie 
ti-eatment  must  be  mainly  expectant.  When  the  ^laiiilysis  lias 
declared  itself,  the  patient,  ali'eiuly  in  bed,  may  be  plaeed  in  tlio 
prone  or  lateral  poeition,  and  ice-bags  may  lie  applied  hi  the 
tipine.  Ergotin,  in  doses  of  J  to  J  grain  for  children,  and  I  or  2 
grains  for  adults,  twico  daily,  and  bellnilonna,  iu  doses  of  j'g-  bi  ^ 
giuin  of  tbe  extmct,  according  to  the  age  of  the  chilil,  Iinve  lieeu 
recommended,  ^fter  a  month  or  so,  tbe  local  tretttmeut  of  tlie 
atrophied  muscleii  becomes  the  most  important.  Eleetricity,  in 
the  form  of  fanulism,  to  those  muscles  which  are  still  susceptible 
to  it,  and  galvaniimi  to  others,  sliould  be  employed.  Massage  is 
also  of  value  iu  promoting  the  circulation  of  the  limb. 

Every  effort,  also,  must  be  made,  by  position  and  passive 
movement,  to  prevent  deformities  in  the  afiected  limlis.  Mechani- 
cal supports,  and  in  some  caaes  the  division  of  tendons,  may  be 
necessary.  Tbe  patient  will  be  generally  benefited,  after  tbe  first 
few  weeks,  by  the  use  of  tonics,  such  as  iron  iodide  ami  phoHphnte, 
small  doses  of  arsenic  or  atrychnia,  and  cod-liver  oil. 


Chronic  Antekioh  Foliouvblitis. 

(/'oiioiityeKtw  Anterior  Chronica.) 

SviacaU  and  cAnmia  forms  of  atrophic  spinal  paralysis  have 
been  described  ;  but  it  seems  that  some  of  these  must  have  been 
imtlauoes  of  peripheral  uem'itis.  True  subacute  comual  myelitLs 
occurs  in  adults  more  often  than  in  children.  The  legs  ai'e  first 
affected  witli  paralysis,  and  afterwai-ds  atrophy ;  but  instead  of 
the  symptoms  reaching  tlieir  maximum  iu  a  short  time,  the 
atrophy  pi-ogret^vely  inci'eases  for  months  or  a  yeai*  or  two.  It 
may  then  l>6come  stationary,  and  ultimately  much  improvement 
ur  recovery  may  follow  ;  but  in  some  cases  death  results  fi-oui 
ezbaustion  or  i-espiintory  jiuiiilysis.  In  the  altei*ed  electrical 
reactians,  on  the  one  hand,  and  in  tlie  nurmul  comlitiou  of  the 
sensory  functions,  and  of  tlie  bladder  and  of  the  I'ectum,  on  tlif 
other,  it  i-e«emblce  the  acute  form  of  the  disease.  It  comuioiily 
affects  tbe  lower  extretuilies  tirat,  and  only  after  a  cousidemble 
period  attacks  tbe  aims. 
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H2H0RRHA0E  INTO  THE  SPINAL  OOSD. 

This  is  a  very  rare  occurrence,  and  contrasts  remarkably  with 
htemorrluge  into  the  brain,  which  is  one  of  the  most  commoa 
causes  of  cerebral  paralysis. 

etiology. — It  occurs  in  younger  persons  thiui  does  cerebral 
hfemoiTliage ;  and  in  males  more  often  tlian  in  females.  The 
chief  causes  ai-e,  (1)  alterations  in  the  vascularity  of  the  cord,  or 
Btructurat  changes  in  the  walls  of  ite  blood-vessels ;  (2)  a  preceding 
lesion  of  the  cord,  such  as  a  soft  gliomatous  growth,  the  vessels  of 
which  niay  i-upture,  or,  perliaps  luore  often,  an  acute  myelitis  in 
its  early  stage  ;  (3)  injuries,  falls  upon  the  feet,  strains,  ic.  wlucli 
form  the  most  frequent  exciting  cause.  A  primary  luemotThage 
is  generally  confined  to  the  grey  matter,  and  is  of  small  extent, 
rarely  exceeding  the  size  of  an  ^mond  ;  but  in  cases  of  congestion 
it  is  punctiform,  and  may  occupy  both  white  and  grey  matter.  It 
is  also  more  diffused  when  secondary  to  myelitis. 

SymptomH. — The  onset  is  often  quite  sudden  :- the  patient  may 
be  seized  with  acute  pain  in  the  back,  and  then  fall,  with  complete 
panilysis  of  motion  and  sensation  below  the  seat  of  the  lesion. 
In  other  cases  the  symptoms  may  be  moi-e  gradually  developed 
in  the  course  of  a  few  hours.  The  limbs  are  mostly  relaxed,  and 
there  may  be  clonic  contntction  in  the  muscles,  either  immediately 
or  in  a  few  daj's.  The  qrmptoms  are  subsequently  those  of  an 
acute  local  myelitis—paralysis,  loss  of  sensation,  the  reflexes 
inci'eased  after  u  short  period  during  which  they  are  diminished, 
aud  the  bladder  affected.  There  may  be  elevation  of  temperature 
after  a  few  Says  from  secondary  inflammation,  and  this  myelitis 
may  spread  upnards  and  downwards.  Secondary  degeneration 
of  the  lateral  aud  posterior  columns  frequently  follows,  and 
accompanying  this  is  spastic  rigidity  of  the  limbs,  with  increased 
knee-jerk  and  ankle-clonus;  but  if  the  grey  matter  is  much 
destroyed  in  the  cei'vical  or  lumbar  I'egions,  wasting  of  the  corre- 
sponding muscles  may  supervene.  Tropliic  changes,  cystitis,  and 
bed-sores  are  also  not  infrequeut. 

Dingnosis. — Tlus  depends  on  the  sudden  onset  of  the  symptoms, 
but  the  disease  may  be  confounded  with  a  hamorrhoffic  mt/elitU 
and  with  meningeal  Aeettwrrhage.  Prodromal  symptoms  of  even 
very  short  duration,  and  fever,  make  myelitis  piuhable.  Meniw/tal 
or  extror^medtiilary  hfemorrkage  is  distinguished  by  tlie  signs  of 
nerve- irritation  mther  tlian  nerve-impairment,  sucli  as  severe 
pains  in  the  distribution  of  cei-faiin  ner\-es,  and  muscidar  cramps, 
as  comiiared  with  antesthesia  and  pai'alysis  in  spinal  hemoit'hage. 
The  bladder  is  less  likely  to  be  affected,  bed-sores  do  not  occui-, 
and  the  disease  is  less  fatal.  Acute  aiiUrior  poliom^itit  begins  as 
an  acute  myelitis,  and  it  is  even  possible  that  there  is  in  some 
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isises  liKmorrhiigp,  but  tlie  syinptoniH  are  less  siiilden.  Tlie 
itbfience  of  back-ixiin,  the  initial  fever,  or  convulsion,  the  freetlom 
from  vestical,  rectal,  and  sensory  symptomn,  and  the  rapid  localised 
atrophy  readily  distinguish  this  diaonler  from  spinal  lia^morrhage. 

The  Prognosis  is  imfavourable ;  mttny  cases  ai^  fatal  ;  and 
othei's  develop  into  conditions  of  permanent  chronic  paralysis,  like 
wuies  of  myelitis.  In  some  instances  there  is  rapid  recoverj-  up 
to  a  cerbiin  [mint,  with  no  fiirther  impiDvement. 

Treatment.— The  patient  shonld  be  placed  in  tlie  prone  position, 
or  on  the  Hide  if  possible,  to  prevent  the  xpinal  cord  being  in  the 
lowest  part  of  tlie  body.  Ice-bags  should  be  applied  to  the  spine ; 
and  if  Kj-mptoms  are  progressing,  blood  may  lie  withdrawn  by 
leeches  or  cupping  to  the  back,  or  leeclies  to  the  anus,  Ei^tiri 
should  bo  injected  in  dosee  of  three  grains,  every  two  or  three 
liours,  up  to  three  or  four  doses,  or  tlie  Ii(]iiid  estinct  of  ergot  may 
be  given  by  the  month.  Pain  may  reqiiii-e  to  be  relieved  by 
sedatives.     Liitor  on  the  trcituierit  is  similar  to  that  of  mvelitis. 


DIVERS'   PABALT8IS- 

Divers  ai-e  liable  to  a  form  of  iHiiipir^')!!,  >vlii('b  suppi-vciies  on 
their  return  to  the  surface  from  great  depths,  such  as  ni-e  equiva- 
lent to  a  pressure  of  three  or  more  atmospheres ;  and  this  is  moi-e 
likely  to  occur  if  they  are  brought  up  quickly  than  othei'wise. 
Workei-s  in  caissons  ai'e  liable  to  the  same  paralysis  under  similar 
circumstxnces.  The  symptoms  may  be  mild  or  severe,  and  come 
on  within  an  hoin'  of  the  changed  conditions.  In  mild  cases  there 
is  only  a  little  weakness  with  numbness  of  the  lower  extremities, 
which  passes  off  in  a  few  hours  or  days ;  in  other  cases  the  arms 
ai'e  also  affected,  or  the  .symptoms  are  more  severe  and  last  several 
weeks;  in  others  again  there  is  coma  and  the  patient  may  die 
in  it. 

Tlie  explanation  appears  to  be  that  in  consequence  of  the 
pressure  an  escesaive  quantity  of  gas  is  forced  into  the  blood,  and 
that  on  return  to  the  upper  air,  the  gas  i-apidly  escapes  fi-om  the 
blood,  perhaps  even  from  the  vessels,  and  presses  upon  the  tissues 
of  the  spinal  cord.  In  one  case  fissures  were  found  in  the  coi'd, 
filled  with  leucocytes  ;  hfemori'liages  have  been  found,  but  are  not 
constant. 

Most  cases  I'ecover,  and  in  mild  cases  little  treatment  is  i-e- 
quired  ;  more  severe  cases  should  be  dealt  with  as  cases  of  acut<> 
myelitis. 
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LOOOUOTOR  ATAZT. 

(TaiMi  Dortalia.) 

Locomotor  ataxy  ia  a  very  chronic  disease,  chamcteriaed,  in  ib* 
ilevelope<l  foiiii,  by  incoordination  of  movements  in  wulking, 
nlthoiigh  the  muscles  rehiin  tlie  power  of  contraction  ;  and  de- 
jjenitent  mainly  upon  u  chronic  degeneration  with  sclerosis  of  tlie 
posterior  columns  of  the  spinal  cord  (posterior  sclerosis). 

It  lias  been  included  witli  some  allied  diseases  (Fiiedreich'u 
ataxia,  spastic  pai-aplegia)  in  a  grotip  of  system  diseases  (Germ. 
System-Kmnkheiten)  distinguished  by  the  fieparate  affection  of 
cerbiin  tracts  of  fibi-es,  or  neui-on-systems  ;  Imt  locomotor  ataxy 
i-epi-esents  the  group  badly  because  ite  lesions  are  wide  spi-end  and 
by  no  means  limited. 

.Stiology.  —It  is  much  more  fre<:|uent  in  males  than  females, 
in  the  pi'oportion  of  ten  to  one.  It  affects  nuiiuly  the  middle 
peiiod  of  life,  between  twenty  and  fifty  ;  and  very  i-ai-ely  occui« 
before  or  after  tliat  period. 

The  constancy  with  which  syphilis  occurs  as  an  antecedent 
makes  it  praeticiLlly  certain  that  it  is  the  chief  cause.  The  leraons 
are  not  of  a  gummatous  or  tertiaiy  syphilitic  nature,  but  consist 
of  degenenktioiis  of  nerve  elements,  probably  brought  about  by  a 
substance  of  the  natui'e  of  a  toxin.  Cold  and  wet,  concussions 
and  injuries  of  the  spine,  and  sexual  excesses  may  assist  by  de- 
pi'essing  the  genpinl  vitality. 

Symptoms.^ Although  the  name  commonly  employed  refers  to 
the  failure  of  only  one  function,  there  is  scarcely  a  disease  in 
which  the  functioiuil  nervous  disorders  are  so  numerous  and  wide- 
spread ;  with  tlie  I'Csult  that  in  diffei'ent  cases  different  ir^ mptoms 
may  l>e  more  pi-ominent,  and  lend  to  envrs  in  diagnosis  unlerK 
theii'  connection  with  the  spinal  lesion  is  familituly  known. 

In  tlie  oai'ly  (pi'e-ntftxic)  sbige  tlie  characteristic  symptoms  are 
piins  in  the  limbs,  loss  of  knee-jerk,  and  loss  of  pupil  ligbt'i'eflex. 
This  Kbige  may  last  for  montlis  or  yeaw. 

The  pains  are  known  as  tighlning  paiiu  ;  tliey  ai'e  severe  shoot- 
ing, stubbing,  or  daiting  ptiins  in  tlie  lower  extremities,  sometimes 
resembling  electric  sliodcs.  They  are  often  looked  upon  as  rheu- 
matic, but  they  ai'e  seated  in  the  muscles  and  bones,  and  not  in 
the  joints.  They  cume  on  suddenly,  and  it  may  be  with  such 
se\-enty  as  to  make  the  patient  atoi-t  up  in  bed,  or  cry  out.  They 
may  subside  in  a  few  minutes,  but  generally  soon  recur,  and 
iK>ntinue  thus,  coming  and  going,  for  seveial  hours.  They  may 
tlieu  disappear,  and  not  rotui-n  till  the  next  day,  or  after  an 
inter\-al  of  days  or  weeks.  They  tlius  present  the  greatest  irregu- 
larity bath  as  to  recuiTence  and  duration, 
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The  knee-jerk  w  aholiaheil  quite  pili-I)',  and  this  is  one  of  tlio 
eurlieat  and  moftt  conatant  symptonis  of  locomotor  iihixy.  The 
jiLiQtAr  reflex  is  sometimes  absent,  ut  others  present  or  even 
ejCHggertited. 

In  fonr-fifthtj  of  the  aises,  the  pupil  fiiilH  to  contiiict  to  tlie 
stimuluB  of  light,  though  it  coatinuefi  tn  ixintruct  dui'ing  nccom- 
niodatlon  for  near  vieion  (Argi/U-Iiobertaon  pupU).  In  B<!dition 
to  this,  there  is  often,  quite  early,  slight  aniselhesia  of  tlie  feet 
and  lowei'  part  oE  the  legs,  and  occasionally  temporary  paralysis 
of  one  or  more  of  the  ocular  muscles,  leading  to  diplopia,  or 
litquinting,  or  ptosis,  accoi-ding  to  the  muscle  involved. 

In  the  second  stage,  or  the  Ntago  of  the  developed  dinense,  the 
prominent  feature  is  the  vittscuiar  tTieo-ordituUion  of  the  lower 
extremities,  and  Uiis  is  associated  with  inci-eased  amesthejua  and 
other  sensory  disordei's,  and  impairment  of  the  functions  of  the 
bladder. 

Other  Mirer  conditions,  which  are  generally  first  obsei-ved  in 
the  early  stage,  are  the  so-called  gastric  and  otJiei'  crUea  ;  ee:1ain 
trophic  distmhances ;  optic  nerve^itrophy,  myoais,  and  other 
ocutar  conditions. 

The  muaeular  ineo-ordinatio7i,  or  alaxi/,  as  indicated  by  the 
epithet  "  locomotor,"  is  chiefly  and  tu-st  noticed  in  the  lower 
extremities,  and  is  confined  to  them  in  a  great  number  of  cases. 
At  first  the  patient  is  only  slightly  iinsteudy  in  his  gait,  finds  a 
difficulty  in  walking  quite  straight,  separates  the  legs  a  little  to 
meet  this  difficulty,  keeps  his  eyes  carefully  fixed  on  the  path  he 
is  walking,  and  readily  loses  his  balance  when  trying  to  turn.  In 
the  dark,  when  the  guiding  senMktions  of  sight  are  removed,  he  ii; 
still  more  unsteady.  If  he  shuts  his  eyes  also,  he  cannot  even 
staitd  when  his  feet  are  plHce4l  close  together,  so  as  to  reduce  the 
ba.se  of  support :  he  then  sways  to  and  fro,  oi'  fi-om  side  to  side, 
and  soon  loses  his  balance  altogether  (Romberg's  sign).  In  a  Lvter 
stage,  walking  can  be  still  aeeomplished,  but  the  legs  are  diawn  up 
or  jerked  up  in  a  disorderly  way ;  they  are  often  thrown  violently 
forwai-d«,  and  the  heels  are  brought  down  with  foi-ee  upon  the 
ground.  Turoing  is  still  more  difficult  than  before,  and  has  to  Ije 
effected  with  great  cai*  and  the  assistance  of  a  utick,  a  wall,  or  n 
fiienil.  Movements  may  also  fjike  place  when  the  patient  is  quiet 
(■(afte  ataxy).  Nevertheless,  the  muscular  pawei-  remains  good. 
The  patient  can  bear  another  man  upon  his  back,  and  if  he  sitti  in 
a  chair  he  can  keep  his  leg  extende^l  in  front  of  him  against  any 
ordinary  attempts  of  the  medical  man  to  flex  it.  Moreover,  the 
muscle-s  are  of  normal  bulk,  and  give  the  normal  electricid  reactions. 
The  distance  which  the  patient  can  walk  is  lessened  to  a  mile  or 
two,  on  account  of  the  great  waste  of  strength  involved  in  t,lieJ4e 
disorderly  and,  therefoi-e,  ineffwtive  moventeub^.  In  later  stages, 
the  ataxy  may  be  such  that  the  patient  cannot  get  about  at  all 
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without  assistance  from  sticks,  a  chair,  or  a  friend  on  either  side  ; 
and,  finally,  he  may  have  to  take  to  Ids  bed. 

The  upper  extremities  are  sometimes  affected  late  in  the  disease, 
but  the  ataxy  is  generally  less  extensive  than  that  observed  in  the 
legs. 

AncpMhesia  is  variable.  It  affects  the  feet  and  legs,  spreading 
to  the  knees,  or  even  to  the  thighs  and  buttocks,  and  sometimes 
to  the  tinink.  If  the  upper  extremities  are  affected,  it  begins  in 
the  fingers  and  hands,  creeping  gradually  up  the  forearms.  The 
lass  of  sensation  gives  rise,  when  the  patient  is  standing  or 
sitting,  to  a  peculiar  feeling  of  being  on  some  soft  substance, 
which  patients  describe  as  being  like  water,  wool,  sponge,  or  india- 
rubber.  Numerous  other  modifications  of  sensation  are  obsei've<l 
in  different  aises — burning  or  gnawing  pains  in  the  extremities, 
more  continuous  than  the  lightning  pains  ;  a  sense  of  constiiction 
in  the  legs,  groins,  genitjils,  or  trunk,  the  latter  often  described 
as  "  girdle-pain  " ;  tingling,  pins  and  needles,  sensations  of  cold 
or  heat,  and  increased  sensitiveness  to  alterations  of  tem- 
pei'ature. 

The  anaesthesia  may  take  the  form  of  diminished  sensibility  to 
pain  alone,  or  to  touch  alone,  or  difference's  of  tempeiuture  may 
be  less  readily  pei-ceived.  In  some  cases  the  perception  of  pain 
or  of  heat  and  cold  is  delayed,  or  the  pain  recurs  after  the  soui-ce 
of  it  has  l>een  removed,  or  the  allochiria  or  polysesthesia  above 
descnbed  (p.  108)  is  present.  The  deeper  tissues  are  also  anws- 
thetic,  ceitiiinly  the  muscles,  and  pi'obably  the  joints,  fibrous 
tissues,  and  tendons.  The  loss  of  the  muscular  sense  is  an  impor- 
tant pai-t  of  locomotor  ataxy,  and  may  be  shown  by  the  patient's 
inco-ordinate  movement,  and  ignorance  of  the  pasition  of  his  limbs, 
when  his  eyes  are  shut. 

The  bladder  is  often  affected  as  follows  :  In  early  stages,  there 
is  irritation,  with  frequent  micturition,  and  the  necessity  of  pass- 
ing urine  directly  the  desire  is  perceived.  Later  on,  the  deti*usor 
is  weakened,  and  the  urine  comes  in  a  sluggish  stream,  or  merely 
dribbles  away.  Sometimes  there  is  retention  with  incontinence 
fi'om  overflow.  The  sphincter  ani  is  genei-ally  weakened,  or  faeces 
are  passed  unconsciously  from  insensibility  of  the  anus.  Sexual 
power  is  commonly  lost. 

Certain  curious  functional  disturbances  of  the  viscera  liave 
been  called  crises.  The  best  known  ai-e  the  gastric  crises  {crises 
gastriqu^es).  They  consist  of  attacks  of  severe  pain  in  the  epi- 
gastrium, passing  through  to  the  back,  or  extending  from  the 
groins  up  to  the  shoulders,  accompanied  by  vomiting,  at  first 
of  clear  liquid,  later  of  bile,  and  even  of  blood.  Pain  may  occur 
without  vomiting,  or  vomiting  without  pain.  Often,  also,  thei'e 
is  palpitation  or  iiTegularity  of  the  heart.  These  symptoms  last 
for  two  or  three  days,  and  then  subside,  leaving  the  functions  of 
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tlie  stomach  qviit«  Dormal.  The  other  criati  that  Iiave  been  deuci'ibed 
HI*  rtetai  crises,  consisting  of  paroxysiu.-Li  puiii  in  the  leL-tum,  with 
severe  tenesmus  ;  paroxytmiM  of  renal  i«in,  or  reruU  erise»  ;  paiu 
in  tlie  bladder  or  iii-ethra — rewcaf  or  urethral  eriee»  ;  laryngeal 
eriaea,  uonsisting  of  laryngeal  8i>»ism,  with  iiiKpiiatory  and  expii'a- 
toiy  Btridoi",  cotigh,  ana  dyspnoja  ;  and  bronchiai  arises,  when  there 
ill's  pHroxysras  of  coughing.  Paroxysmal  diarrlKra  his  been 
thought  io  I'epresent  an  inUstiitai  a-isU. 

Tlie  trophic  dJHtm-biinceN  which  occasionally  oi'cnr  in  loco' 
iiiotoi-  ataxy  ai'e  redeina  of  the  feet,  local  sweating,  eoiJiymoBeM 
under  the  skin,  brittlenees  of  the  hair,  and  lierpes,  tiie  lust  three 
in  connection  with  severe  pains.  Tlie  skin  of  the  sole  of  the  foot 
t^ecomes  thickened,  or  blisteiv,  or  nuiy  present  a  deep  cii-culiu'  and 
conical  depi'esaion,  the  "  perfoniting  ulcer.''  The  nuilK  become 
thickened  and  fumiwed,  or  fall  off,  and  ai-e  slowly  renewed.  Teeth 
decay,  or  may  all  fall  out  within  il  sliort  time. 

In  occasional  oxaess,  important  changes  bike  pkL'e  in  the 
boiiei  and  javnis.  The  bones  become  bi-ittle ;  the  compact  tissue 
lum  been  found  thinner  and  moi'e  poi-ous ;  fractui'es  occur  spon- 
taneously, or  with  the  slightest  amount  of  foi-oe  ;  and  a  gi-eat  deal 
of  callus  forms  in  the  pi'ocess  of  union,  The  joint-changee  in  loco- 
motoi-  ataxy  have  foraied  an  interesting  subject  of  discussion  the 
last  few  years,  under  the  name  of  Charcot's  disease  of  the  joints. 
The  changes  which  take  place  ai-e  almost  identioil  witli  those 
which  occur  in  osteo-arthritis,  or  rheiunatoid  ai'thiitis,  namely, 
erosion  of  cai-tilage,  wasting  of  the  head  of  the  boneN,  ocisificatioii 
of  the  ligaments,  and  new  bony  outgi-owtliH.  Clinically,  tliey  ai-e 
characterised  by  I'apid  painless  Mwelling  from  effusion  into  the 
joint,  and  subsequently  extitime  mobility  and  grating.  While 
some  hold  tliat  these  changes  are  the  direct  result  of  the  with- 
drawal of  trophic  influence  from  the  part,  others  consider  them  to 
be  due  to  the  external  injiu-ies,  strains,  &c.,  wliich  atoxic  hmbs 
are  so  much  more  likely  to  suffer  tlian  healthy  onen. 

In  addition  to  the  loss  of  light-i'eflex  the  pupils  may  nIiow  other 
disturbances,  such  as  inequality,  extreme  contraction,  failure  to 
dilate  on  pinching  of  the  skin,  or  failui'e  to  contiHct  with  ucfoni- 
uiidation.  Primuiy  (grej')  ativiphy  of  the  optic  nei-ve  owui-s  in 
uhout  one-tenth  of  the  cases,  starting  on  the  temporal  side ;  thiri 
resultfl  in  contraction  of  the  visual  tield  from  the  periphej-y  inwards, 
and  loss  of  vision  forcolom-s  (dffxhromatopin)  in  the  following  order: 
green,  red,  yellow,  blue,  and  violet. 

Deafness,  piuiilyBis  of  the  abductor's  of  the  vocal  coi-ds,  severe 
headHehe,  and  iipoplectiform  or  epileptifoi'm  attacks  occasionally 

Course  of  the  Disease. ^-Though  spoken  of  an  progi'eesive,  the 
»*_vmptoms  lire  often  stiitiouaiy  for  very  long  periods,  and  tiiu 
diaetts©  may  imit  twenty  years  or  more.     Etipecinlly  the  pre-ubixic 
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stage  may  persist  for  several  years ;  and  even  snfferers  wbo  are 
unable  to  leave  tlieir  beds  may  live  to  old  age.  GaseB  with  early 
optic  atrophy  often  progress  slowly.  Thus,  the  majority  oS 
piitientK  die,  not  fi-om  the  diseaise  itiself,  but  from  intercmrent 
affections,  such  as  pneumonia,  phthisis,  bronchitis,  or  other 
independent  ailment.  Cystitis  and  renal  complications,  bed-soret< 
and  pytemia,  and  mrely  laryngeal  spasm,  are  the  more  direct  con- 
sequences of  the  disease,  which  may  be  fatal.  Bome  cases  tei^ 
minate  in  genemi  pamlysis  of  tlie  insane. 

Horbid  Anatomy.— The  change  constantly  found  in  the  t^inal 
cord  is  a  degenenttion  of  nerve- fibres  and  scleitwiM  of  neuitigfia  in 
the  posterior  columns.  It  is  seen  as  a  gi'ey  discoloration  of  the 
white  matter,  and  is  brought  out  more  readily  by  the  hardening 
and  Mtaining  processes.  In  oi-dinaiy  cnKe«  it  occupiea  in  the 
lumbar  region  the  whole  of  the  postenor  eolumtu,  but  above  the 
lumbar  iTgion  the  scleitisis  of  the  ^lostero-extemal  columns  ceases, 


whei'eiis  the  sclerosis  of  the  posteiior  median  columns  continues 
up  into  the  cei'vical  region.  The  lesion  of  the  postero-extemal 
column  is  most  intense  in  its  posterior  poition,  the  anterior 
poi-tion  near  the  commissiu'e  being  sometimes  free.  In  very 
severe  cases  involving  the  arms,  the  postero-extemal  columns  may 
be  sclerosed  in  the  higher  jmrts  of  the  spinal  cord  as  well  as  in 
the  lumbar  region.  Lissnuer's  tracts  are  said  to  be  early  affected ; 
and  the  antero-lateral  ascending  tract  and  the  cerebellar  tzact  are 
occasionally  degenerated.  In  some  cases  changes  may  also  be 
<!etected  in  the  gi'ey  matter  ;  they  consist  of  atrophy  and  degen- 
erstiou  of  nerve-cells  or  fibres  in  the  posterior  horns,  in  Clarke's 
columns,  in  the  tractua  intermedio-lateralis,  and  even  in  the 
anterior  comua.  Under  the  microscope,  degeneration  and  ditt- 
appearance  of  the  nerve-fibres,  increase  of  the  connective  tissue, 
which  is  fibrillated,  and  thickening  of  the  walls  of  the  arteries 
are  observed.  The  pia  mater  is  often  thickened  over  the  poatericv 
columns,  or  even  over  the  lateral  columns  as  well,  or  completely 
round  the  coi-d. 

The  posterior  nerve-roots  are  generally  atix>phied  down  to  tiw 
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GpinuJ  giingliu,  wliicli  Hi-e  geiieiiilly  heiilt.Uy  im  weW  um  the 
nervcR  beyond  tbetn ;  bul  iitrophy  of  the  peripheral  nei'ven  luut 
been  also  found,  mostly  of  tha<e  supplying  the  akin  and  the  joint*, 
and  in  the  legs  more  commonly  tliati  in  th»  ann^.  In  the  optio 
nerves,  in  (awes  nlluded  to,  ai*  found  iitiMpbied  nei-ve-fibit*,  and 
itici-eosed  connective  tissue.  The  nuclei  of  ntivpliit-d  oi'uli(r 
miist'les  ai-e  dt'genenited  ;  but  the  leMon  of  i-eHex  iridoplcgia  has 
not  yet  l)een  found. 

Pathology. — It  is  cleiu'  tliat  tiie  leisinn  of  tnlieK  doii«ilis  is  one 
which  begins  below  and  iincenda  tlie  iwA ;  and  that  tlie  wlei-oeiK 
of  the  pOKteiiof  median  coliimnfi  is  Kcvondary  or  coupecutive  to 
tliat  of  the  iKJstei-o-external  columns  Iwlow,  There  in  therefore  a 
primary  le-sion  in  the  lower  sensory  neurons ;  and  other  sensory 
neurans  may  be  aliso  ittfeuted,  such  ns  those  of  tlie  rei'ebellar 
tiiicts,  and  tlio  optic  nen-e.  Thus  are  exp]aine<1  some  early 
fentures  of  locomotor  ataxia,  e.i;.,  tlie  pains,  anwHthesiu,  and 
lost  reflexes.  Inco-ordination  of  musculai'  movement,  though  at 
first  sight  a  motor  derangement,  may  clearly  be  brought  out  by 
interference  with  the  paths  by  which  senxory  impresMonit  nii- 
conveyed  to  the  centre.  But  it  lias  long  lieen  xhown  that  ataxy 
does  not  depend  neceasaiily  on  cutaneous  luwesthesia,  since  eitlier 
may  exist  without  the  other;  and  Gowers  gives  good  I'easona  for 
ivgnrding  this  symptom  as  depending  on  a  lesion  of  the  muscle- 
sense — tiiat  is,  of  die  seneoiy  nerves  pi-oceeding  fi-om  the  niusclen, 
and  passing  by  the  nerve-trunks  and  post«jior  itxits,  proUdiJy 
then  by  the  posterior  median  column  and  cerebellai-  tmct,  to  the 
ceivbellum.  Since  the  muscle-sensory  nei'ves,  equally  with  tho 
cutaneous  nerves  are  contained  in  peiipheral  nerve-trunks,  and 
the  posterior  I'oots,  it  might  be  expect«d  tliat  ataxy  would 
sometimes  I'eeult  fi-om  lesions  of  these  pirts;  and,  as  a  fai-t, 
peripheral  neuritis  from  alcoholism  may  cause  ataxy,  and  nil  the 
ifymptoms  of  tabes  dorsidis  Imve  been  seen  in  a  case  of  multiple 
tumours  of  the  posteiior  iwit**  recordei!  by  Hughes-Bennett. 
In  ordinary  locomotor  ataxy  some  part  of  the  inco-oi-di  nation  may 
be  duo  to  the  peripheral  lesions,  to  which  also  the  trophic  changes 
must  he  referred, 

DiagnoBiB. — Locomotor  ataxy  bos  to  be  recognised  in  its  euily 
stages  before  inco-ordi  nation  is  pronounced ;  and  It  tuis  to  \»i 
distinguished  in  its  second  stage  from  othei'  disorders  affecting 
the  power  of  the  lower  extremities.  The  lightning  pains  ai-e 
generally  very  chtiracteristic,  hut  the  absence  of  knee-jei*k  and 
the  los  of  light-refiex  of  the  pupil  aiv  the  distinctive  features.  In 
B  more  adx-anced  case  the  same  two  signs  are  of  seivice,  and  in 
addition,  the  inability  to  stand  with  tlie  eyes  shut,  or  to  tiu-n 
with  steadiness.  Where  locomotion  is  much  intei-fered  with,  tlie 
case  coDtraste  with  parapiegia  from  myelitis,  by  the  retention  of 
nbsolute  muscular  power,  and  by  the  normal  bulk  of  llie  muscles, 
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with  absence  of  rigidity.  Where  muscular  wasting  and  weakness 
Mupei-veni;  tlieie  may  he  more  difficulty  in  diagnosis,  but  the  long 
history  and  the  coiu'se  of  the  symptoms  will  assist.  CertsbtSair 
diiiease  also  csiuses  ataxia,  but  it  is  generally  of  a  reeling,  Ktagger- 
ing  kind,  the  p>ttient  swaying  from  side  to  iside,  falling  over, 
crossing  the  legu  to  i-ecovei-  habmce,  and  presenting  a  close  resem- 
blance to  a  drunken  man ;  whereas,  in  locomotor  ataxy,  for  a 
time,  the  gait  may  be  steady  in  direction,  but  the  feet  ai-e 
jerked  forwai'd,  and  the  heel  or  flat  of  the  foot  is  brought  down 
sharply  on  the  ground.  The  two  diseases  have  also  their  epectal 
accompanying  symptoms. 

It  is  impoi-tant  to  remember  that  a  patient  with  gastric  ci-ises, 
a  pei-forating  ulcer  of  the  foot,  or  "  Chiu'cot's  joint,"  may  be 
entirely  unaware  of  any  locomotor  symptoms,  and  in  such  cases 
the  knee-jerk  and  the  pupils  should  he  at  once  tested. 

PtriphenU  tiearitis  in  ite  ataxic  foim  may  be  geneiwlly  lecog- 
nised  by  the  atrophy  and  tenderness  of  the  muscles,  the  "  dropped 
foot,"  the  high-stoppiug  gait,  tlie  altei-ed  electrical  leactions,  the 
normal  pupils,  and  [K>saib!y  by  an  alcoholiu  history. 

There  ai-e  two  forms  of  abisy,  to  be  ilesciibed  slioi-tly,  which 
differ  in  eeiiiain  points  fium  the  usual  posterior  sclerosis — namely, 
ataxic  paraplegia,  and  hei-editary  ataxy,  or  Friedreich's  disease. 
It  will  be  shown  later  that  geneial  paralysis  of  the  insane  occa- 
sionally commences  witli  symptoms  like  those  of  locomotor  ataxy ; 
the  two  disea.ses  ai'e  pi^obibly  closely  allied. 

Treatment. —This  is  by  no  means  satisfactory;  yet  it  ts  not 
uncommon  for  patients  to  be  relieved  of  certain  syuiptoms  after  a 
few  months.  Thus,  pjiins  disitppears,  aniesthesia  diminishes,  and 
incontinence  of  urine  becomes  less  under  treatment,  although  other 
features  of  the  illness  remain  in  full  force. 

A  aumbei'  of  dmgs  have  been  given  in  locomotor  ataxy  ;  nitiate 
and  phosphate  of  silver,  arsenic,  stiychnia,  iron,  quinine,  belbi- 
donna,  ergot,  phosphorus.  Calabar  bean,  io<iide  of  potassium,  and 
mercurials.  In  spite  of  it«  frequent  occun-ence  in  syphilitic 
subjects,  the  last  two  drugs  ai-e  mrely  of  any  value.  The  silver 
salts  must  be  given  with  caution,  in  ^  oi'  1  grain  doses,  for  not 
more  than  two  montlis  at  a  time,  for  fear  of  producing  a  deposit 
of  nietul  in  the  skin  (argyiia).  Gowers  speaks  highly  of  arsenic. 
Counter- irritation  to  the  spine  nuiy  be  used  in  recent  or  iiipidly 
developed  cises.  Galvanism,  in  the  foim  of  the  continuous  cun-ent 
to  tlie  spine  and  legs,  ban  often  seemed  to  me  to  do  good  to  tlie 
extent  above  indicated.  For  the  pains  morphia  may  require  to  be 
given,  but  should  be  avoided  as  long  iis  possible.  Cannabis  indica 
is  sometimes  effectual,  in  doses  of  ^  or  A  giuin  every  three  or 
four  hours  during  an  attack  of  the  piius.  Autipyrin  has  been 
tried  with  success,  in  doses  of  15  grains  every  two  or  four  houra. 
Acetanilide,  methylacetanilide,  or  pheoacetin  may  be  also  given. 
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Attention  to  the  binililer  is  very  iiece.=s>iiy,  and  tlie  catheter 
tthould  be  use<l  if  any  urine  is  i-etAined.  Tlie  expulRivo  power 
may  be  increased  by  strychnia,  or  incontinence  may  be  lessened 
by  belladonna.  Gnstric  attacka  may  require  morphia,  or  may  l>e 
checked  by  blisters  to  the  epigastriimi.  For  the  laryngeal  spasm, 
Gowers  reuimmends  amyl  nitrite  and  the  local  appb'cation  of 
cocaine.  Stretching  the  -sciatic  and  other  nerves  luui  been  tried 
Father  freely  in  locomotor  abixy,  but  without  sufficient  siipoess  to 
justify  ite  continued  use.  Nut  has  the  suspension  of  the  patient 
by  his  bead  and  shoulders,  witli  the  object,  probably  never 
'  attained,  of  stretcliing  liia  spinal  ooni,  been  more  fniitful  of  good 
results. 


PRIKABY  SPASTIC  PABAPLEaiA. 

(Primary  Lateral  Sckrosia.) 

The  term  gpojttie  paraplegia  is  npplietl  to  cases  in  vhich  weak- 
nenn  of  the  limbs  is  asstidated  with  clironJc  Rpa.sm  of  the  muscles, 
so  that  the  limbs  are  constantly  rigid.  The  muscles  are  usually 
at  the  same  time  weU  noiirislied,  and  the  reflexes  increased.  This 
condition  ^neiiklly  occurs  as  a  sequel  of  cases  uf  pBmplegin,  due 
to  a  tKtnsverse  lesion  of  the  spinal  cord,  which  leava^  the  lower 
part  of  the  cord  intact,  and  is  associated  with,  and  possibly  due  to, 
the  descending  degeneration  or  sclenxis  which  affects  the  posterior 
part  of  the  latei^l  columns,  and  to  a  slight  extent  the  inner 
niargin  of  the  anterior  columns — tikat  is,  the  ci-OKsed  and  direct 
pynunidal  tracts  or  upper  motor  neiuons  (tee  p.  Sll>).  The 
spastic  condition  is  in  those  cases  ascribed  to  a  lateral  gderotu, 
which,  coming  as  a  i-esnlt  of  a  local  disease  of  tJie  cord  (myelitis 
or  compression),  must  be  called  aeuyndary.  On  tlie  other  hand, 
cases  come  luider  observation,  from  time  to  time,  in  which  n 
plastic  paraplegia  has  developed  without  anything  to  indicate  that 
it  has  been  preceded  by  a  localised  lesion  of  the  spinal  cord.  These 
eases  liave  been  ascribed  to  a  primary  d^enemtion  of  the  neurons 
in  the  pyramidal  tracts,  which  results  like  the  lesion  of  tabes 
dorsalis  in  a  tliickening  of  the  neuioglia  or  sclerosis,  ».«.,  a  primary 
lateral  aeleroais.  The  pnthological  proof  of  this  is  as  yet  incom- 
plete, for  no  case  of  uncomplicated  sclerosis  of  the  lateral  columns 
has  been  oliserved  pogt  mortem,  but  tJie  combination  of  lateral 
sclerosis  with  disease  of  the  anterior  cornua,  in  cases  of  musculiir 
atrophy  with  rigidity  (amyotawphic  lateral  sclerosis),  and  with 
posterior  sclerosis  in  ataxic  paraplegia  (spastic  ataxia),  sti'ongly 
supports  the  connection  in  question. 

JBtiology. — This  disease  is  more  common  in  males  titan  in 
females,  and  occurs  mostly  between  the  a^es  of  twenty  and  forty. 
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It  has  occasionally  aeemed  to  be  due  to  cold  or  wet,  o 
oftei)  no  cauee  is  apparent.     Syphilis  fans  no  Bpac 
with  it,  as  it  has  with  locomotor  ataxy. 

Symptonu. — The  disease  develops  vory  slowly  and  insidiously. 
It  begins  with  weeJcness  and  stifiiieea  of  the  lower  eztremitiee ; 
the  legs  feel  heavy,  the  patient  aoon  gets  tired  in  walking,  and,  as 
time  goes  on,  the  distance  he  can  walk  without  fatigue  gets  leat 
and  less.  The  knee-jerk  is  excessive ;  ankle-clonus  is  present, 
and  the  cutaneous  reflexes  are  usually  increased.  After  a  time 
lie  han  to  help  himself  with  sticks ;  the  legs  are  rigidly  extended 
and  firmly  addiicted,  and  it  is  almost  impossible  to  get  one  in 
front  of  the  other.  The  rigidity  is  nearly  constant,  or,  if  the 
muflcles  i-elax  slightly,  they  at  once  contract  on  a  tonch,  or  the 
stimulus  of  attempted  movement.  The  arms  are  generally 
unaffected,  but  if  tliey  are  involved  they  take  up  ft  position  of 
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rigid  flexion.  In  some  cases  the  muscles  of  the  trunk  are  in- 
volved. The  muscles  mostly  i-emain  in  good  condition,  and  the 
electrical  reactions  are  noi-mal.  Sometimes,  however,  the  excita- 
bility of  the  miiHcles  to  electricity  is  slightly  increased,  at  others 
dimtni»hed,  to  both  currents.  Sensation  is  unaffected  beyond  the 
occuiTence  of  rheumatoid  pains  and  some  tingling  or  nunibnent; 
and  the  bladder  and  rectum  are  in  most  rases  free  from  the 
functional  disturbances  common  in  paraplegia  and  locomotor 
ataxy.  The  course  of  the  disease  is  veiy  chronic,  and  it  is  leas 
threatening  to  life  than  are  other  forms  of  chronic  spinal  disease. 
It  may  be  complicated  in  its  late  stages  by  extfflwion  to  the 
anterior  comua,  causing  wasting  of  the  muacles  with  loss  of 
reflexes,  or  to  the  postero-extomal  column,  producing  lightning 
pains  and  ataxy. 

Dlagllosia. — The  recognition  of  a  spastic^paraplegia  is  not  diffi- 
cult ;  the  important  point  to  be  decided  is  whether  the  condition 
is  primary  or  secondary,  and  very  careful  inquii-ies  and  examina- 
tion should  be  made  before  concluding  that  a  case  of  rigidity  is 
not  secondary  to  local  disease  of  the  spinal  cord,  such  as  trans- 
verse myelitis  or  compression.    In  primary  disease  of  th«  latenJ 
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tructe,  weakness  anJ  »tifiaesR  mine  od  ^nuiiuilly  and  simultsQ- 
eouRly  ;  whereas  ia  secondary  cases  theie  ii«  lit  firet  decided  pai-n* 
lysis,  rigidity  only  supervenes  Inter,  and  senaory  sj-mptoma  and 
girdle  pain  may  be  present.  The  same  care  will  enable  one  to 
recognise  the  ua«es  in  which  lateral  scleixtsin  is  combined  with 
disetise  of  othei'  parts  of  the  cord :  for  inatAnce,  with  digeoKe  of 
the  anterior  cornun  (amyotrophic  lateiiil  ivlernsis) ;  with  disease 
of  the  poeterior  columns  (abixic  piunplegia) ;  or  with  disseminnt«d 
sclerosis,  in  which  case  the  lateral  sclerosis  may  be  paitly 
secondary  to  patches  of  disense  seated  in  the  pyramidal  tnulH. 
lAtentl  sclei'osis  may  also  form  a  part  of  general  poi'alysis  of  tlie 
insane, 

A  spastic  paraplegia  occmning  in  young  childi'en  or  infanta  is 
generally  of  cerebral  origin  [see  Infantile  Spastic  Paraplegia), 

ftvabnent  by  drugs  is  unsatiafatrtory.  Arsenic,  nitrate  of 
silver,  ei^t,  hydrobromic  acid,  potassium  bromide  and  potassium 
iodide  have  been  given.  Rest  is  very  desirable.  Friction  of  the 
muscles,  combined  with  the  hot  bath  oi'  Turkish  bath,  sometimes 
relieves  the  spism.  Electricity  is  of  doubtful  value;  snd.  in 
general,  it  is  desirable  to  avoid  undue  stimulation  of  the  musrles 
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Under  this  name  Gowers  dexcribes  n  gi-oup  of  cases  in  which 
there  is  a  combination  of  posterior  and  lateral  sclerosis.  Spaetie 
ataxia  is  the  name  preferred  by  Dtuia. 

iEtiology. — The  disease  occurs  in  lOAles  more  often  than  in 
females,  and  between  the  agee  of  thirty  and  forty,  as  a  rule :  but 
little  ia  known  as  to  its  causation. 

Symptonu. — It  is  slow  in  its  onset,  beginning  in  the  lower 
extremities,  which  be<:ome  weak,  and  show  defective  co-ordination 
at  the  same  time.  Thus,  the  patient  readily  tires,  the  muscles, 
especially  the  flesors  of  the  hip  and  knee,  yield  when  tested,  and 
the  guit  is  unsteady,  with  I'eeling  when  the  patient  turns  or 
walks  in  the  dark,  and  loss  of  balance  when  he  tries  to  stand  with 
the  eyes  shut.  It  differs  from  ordinary  cases  of  locomotor  ataxy 
in  the  absence  of  lightning  pains,  in  the  presence  of  ankle-clonus, 
and  in  the  infrease  of  the  knee-jerk ;  the  plantar  reflex  is  more 
often  either  normal  or  increased.  Sensation  is  mostly  unim- 
paired ;  the  pupil  and  optic  disc  remain  noi-mal ;  sexual  jxiwer  is 
often  lost,  and  the  sphincters  may  be  slightly  affected  ;  the  arms 
are  more  often  free,  but  are  sometimeij  involved  in  the  same  way 
as  the  l^s.  The  disease  is  chronic  in  its  course,  with  no  vct'v 
fatal  tendency.  As  it  progrettses,  the  Inco-ordinution  doei^  not 
iDcrease,  b»it  the  weakness  and  rigidity  become  more  maj-keil,  snd 
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the  i-esemlilnnce  to  fipextic  paraplegiA  beounes  cloner.  Denth 
results  from  intercurrent  diseases,  or  occasionally  from  bladder 
ctmiplication  or  bed-sores. 

The  Anatomical  Gliaiigs  in  this  discmler  is  simultaneous  Bcleroas 
of  the  Intei'al  columns  and  of  the  poeterior  columnfi,  but  iho 
extent  and  difitribution  of  sclerosis  vary  considerably  in  diff^vnt 
cases,  aud  also  differ  slightly  from  what  is  common  in  locomotor 
ataxy  aud  spRstic  pai'apl^ia  ret^)ectiTely.  Thus,  the  poeterior 
sclerosis  affects  the  donml  more  than  the  lumhAr  region,  and 
leaves  the  pontero-extemal  columns  intact,  or  does  not  reach  to 
the  Buiface  of  the  cord.  In  the  lat«ml  columns  tlie  soleroeis 
tends  to  advance  to  the  anterior  half,  instead  of  remaining 
limited  strictly  to  the  area  of  the  pyramidal  tract.     The  cere- 


bellar tract  is  also  involved,  and  occasionally  Burdach's  or  Turck's 
column,  or  the  antero-latenil  ascending  tract. 

Diagnosis. — This  has  to  be  made  in  the  early  stages  from 
UxomoUtr  ateaey,  aspecially  by  the  exceesive  knee-jerk,  the  normal 
pupil,  and  the  absence  of  lightning  pains;  and  in  the  later  stages 
from  apastie  paraplegia,  by  the  presence  or  history  of  inoo-ordine- 
tion.  It  may  also  be  confounded  with  herediiary  aiaay,  to  which 
it  is  closely  allied ;  and  with  disease  {e.g.,  timaotir)  of  the  emre- 
Mlum.  In  this  last  the  muscular  weakness  is  seldom  so  marked, 
and  the  local  symptoms — headache  and  optic  neuritjs — should  be 
sufficiently  obvious. 

FrOKnoaifl  as  to  recovery  is  unfavourable. 

Treatment  must  be  similar  to  that  of  locomotor  ataxy  and 
primary  spastic  paraplegia. 


HEBEDITABT  ATAZT. 

{Friedreich's  Ataxia.) 

The  charadieristic  feature  of  this  form  of  oomlHned  sclerosis  is 
its  congenital  tendency  and  its  appearance  in  several  members  of 
the  same  family.    Thus,  a  m'ui  may  transmit  it  to  his  children, 
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nr  it  may  appear  in  twu  oi-  □loi'e  lii'othei's  iiad  Kisters  nithuul  tlie 
(Hirente  being  ufTected.  It  afiecta  arnivn  only  a  littlo  more  often 
tlian  females,  though  nuiles  may  be  espetially  lUfet-ted  in  one 
fiunily,  females  in  another ;  tind  it  is  generally  fiint  notioetl  at  an 
eii-ly  age,  either  about  the  seventh  or  eighth  year,  or  at  puberty. 

Symptoms.— The  diseuse  l*egins  with  inco-oi-dinalion  in  the 
lower  extremities,  which  soon  involves  the  tiunk  ;  ikml  the  inco- 
oitlinution  in  generally  more  juiky  than  in  other  foiiu^,  and 
presents  a  closer  resemblance  to  the  utuxy  of  eei'ebelltu-  di^^etise. 
The  urrau  are  afiected  later  with  a  similar  jerky  iri-egularity,  and 
the  same  ext«nds  to  the  muscles  of  the  head  and  neck,  so  that 
there  is  some  httle  resemblance  to  choreH.  Muscular  power  is  at 
firat  unafiect«d,  but  the  knee-jerk  is  usuitlly  lost  quite  eiii'ty,  and 
the  plantar  reflex  is  also  diminished.  Seneation  is  often  un- 
affected ;  aumetimes  there  is  slight  niuesthesia.  As  a  rule,  light- 
ning pains  are  not  pi-esent.  Speech  is  frequently  impaired,  pi-o- 
ducing  hedtatioii ;  und  syllables  ai-e  dropped,  and  the  movements 
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of  the  tongue  may  be  jerky.  Nystagmus,  or  oscillation  of  the 
eyebatln,  is  often  pi-esent;  it  is  rather  slow,  lateral  in  direction, 
brought  on  by  lutenil  movements,  and  checked  when  the  eyes  ai« 
fixed.  In  contrast  with  locomotor  ataxy,  this  disease  pi-esents,  as 
a  loile,  no  ocutiu-  pamlysis,  no  optic-nerve  ati-ophy,  no  ti'ophie 
changes,  no  visceiwl  crises,  and  no  affection  of  the  sphincteim. 
Thei-e  is  no  mental  change.  As  the  disease  progresses  the 
muscles  become  weaker,  especially  those  of  the  legs,  and  the  fle.\ors 
are  more  impaired  than  tlie  extensors.  Lateral  curviitiue  mid 
clld^faot  may  occui'  in  oonseiiuence. 

The  disease  may  liLst  Neveral  years ;  death  t^tkes  place  geneinlly 
from  intei-current  affectioai,  and  not  as  a  direct  consequence  of 
the  spinal  lesion. 

Pathological  Anatomy. — The  essential  lesion  is  a  sclerosis  of 
the  posterior  and  lateitil  columns,  but  it  diSers  somewhat  from 
tliat  found  in  ataxic  paraplegia.  The  change  is  geneniUy  most 
intense  in  the  Iwmbar  region,  and  invades  tlie  whole  of  the  pos- 
teiior  column.  In  tlie  lateral  column,  tJie  pai-ts  diaenaed  are  the 
pyramidal  bntct,  the  cerebellar  tinct,  and  the  periphery  of  the 
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Mij^opaUiU. — iJigease  nf  iinltrior  cornua. 

Acute.     AtiTifiliic  hpiiuil  piu-nlyitiH,  or  poliomyelitiK  nnterior 

Chronit-,  Prt^ressive  muHciilar  ati-opliy.  luuyotcopliic  lateral 
Hclmimia,    und     atcnphies     ai-iKitig    id     L-onnection    with 
liypei'tropliie  cei-vitul  meningitis,  dis.semimkttHl  tsclei'twts, 
Jtc. 
Ntuntpathic. — Disease  of  fiervta. 

Neuritis,  (mupression  or  other  injury  of  nervett,  and  hyper- 
ti-opliic  cei-vicfti  meningitJH. 
Myopathia,-^ Di«aae  of  muades. 

Pseudo-b>'perti'Dphic  mtisciilai'  paralyiiis  and  other  formi*  of 
idiopathic  umsculttr  atro{iby  or  dj'strophy. 

Our  knowledge  of  the  etiology  of  prc^eMsive  muHculnr 
iiti-ophy  vi  very  incomplete.  The  disease  begins  mostly  in  eHrly 
adult  life,  between  the  ages  of  twenty-five  and  forty  five,  nnd  it 
IH  more  conunon  in  males  than  in  fenuiles.  There  appeal's  to  be  a 
connection  between  musculai-  over-eseition  and  ito  corotnencement 
in  Home  ca^es  ;  and  it  is  also  attributed  to  mental  diiitiistiis  and  to 
expoHui*. 

Symptoms. — In  the  large  majority  of  cases  (known  att  the 
Duchenne-Aiun  type)  the  diiieAse  begino  in  the  upper  extremitieci, 
uud  is  seen  first  an  a,  gi'adual  uti-ophy  of  tbe  short  muHclee  of 
tbe  thumb  and  little  finger,  so  that  tbe  thenar  uud  hypothenar 
emineuceii  aiv  flattened  and  disappeur.  Tbe  inteitMsei  muscles 
aj'e  ulim  wanted,  leading  to  depreiSHionii  between  the  metacarpal 
bones ;  and  when  the  atrophy  is  advanced,  tbe  shortening 
of  the  estensoi-M,  unresi«t«d  by  the  intei'ossei,  leads  to  tlie 
pecuNar  claw-like  defoimity  (main  eit  ffriffe)  in  which  the 
firxt  phalanges  are  over-extended  on  the  metacarpals,  and  the 
middle  and  teiminal  phalangett  are  flexed  on  the  first.  Motoi' 
weakness  accompiiniea,  pari  poMU,  the  ati-opliy.  These  changes 
may  occur  in  both  liands,  but  often  begin  in  one  before  the 
other,  no  that  the  hands  ai'e  affected  imequally.  Other  muscles 
are  then  involved  ;  the  deltoid  is  often  the  next  to  atrophy,  but 
it  may  be  the  muscles  of  the  upper  ai-ra,  generally  the  biceps 
fii-st,  or  of  the  forearm,  when  the  extensora  ai-e  ufl'ect«d  betoi-e 
the  flexors.  The  trupeEius  in  its  lower  two-thirds,  and  the  other 
scapular  muscles,  may  be  affected.  The  disease  subsequently 
spreads  te  the  trunk  and  neck,  and  the  diaphragm  and  inter- 
costals  are  sometimes  involved,  so  as  to  cause  serious  difBculties 
in  respinition.  In  the  ordinary  form  of  progressive  musculai- 
fttitiphy  the  legs  are  spared  until  very  late ;  ttiey  may  then  be 
■ifi'ected  like  the  arms,  or  may  be  rigid,  with  or  without  wasting. 
The  course  of  the  disease  is  often  exceedingly  slow  ;  it  uuiy 
be    years    befoi'e    it    spreads    from  the  liunds  to  the  arms,  and 
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coi-d  in  front  of  this.  The  pyromidtiJ  fibres  in  the  anterior 
column  are  sometimes  afiected,  and  Clarke's  posterior  vesicular 
column  has  been  found  d^enerated  in  association  with  the  cere- 
bellar tract.  The  posterior  nerre-roots  are  partially  degenerated, 
but  the  peripheral  nerree,  as  well  as  the  anterior  cornua  of  the 
cord,  have  hitherio  been  found  free. 

The  explanation  of  the  disease  seems  to  be  in  a  congenital  want 
of  vitality  in  the  neuron-systems,  or  tracts  involved. 

The  IHagnosis  must  depend  upon  the  history  of  its  association 
with  other  cases  in  the  same  family  and  its  early  appearance, 
the  jerky  unsteadiness  of  the  head,  the  ataxy  of  the  aims,  the 
affection  of  articulation,  and  the  nystagmus.  By  nearly  all  (A 
these  it  is  distinguished  from  ordinary  locomotor  ataxy.  It  may 
resemble,  more  or  less,  aiaxic  paraplegia,  diweminated  sdenmt,  and 
eerAtlUur  disease.  In  the  first  there  is  increased  knee-jerk  and  no 
nystagmus ;  in  the  second  the  movements  are  more  oscillating,  lea) 
jerky,  and  the  speech  of  a  peculiar  "  staccato  "  character  not  present 
in  ^iedreich's  disease ;  in  the  last  there  are  accompanying  head 
symptoms. 

FrognosiB.— This  is  unfavourable,  the  cases  tending  to  beocnne 
worse,  though  they  may  become  stationary  for  some  time. 

Tteatment  is  of  httle  avail,  but  the  methods  suitable  to  looo* 
motoi'  ataxy  may  be  tried. 


PBOGBESSIVE  UUSOULAB  ATBOFHT. 

This  is  a  chronic  disease  characterised  by  wasting  of  muscles, 
with  weakness  consequent  thereon,  i-esulting  ivom  degeneration  of 
the  anterior  cornua  of  tlie  spinal  cord.  The  names  watting  patty 
and  chronic  anterior  poHtrmijelitia  have  also  been  used  for  it,  but  as 
it  is  not  an  inflammatory  lesion,  tlie  latter  is  not  suitable. 

Before  proceeding  f uither  it  is  desirable  to  make  a  few  remarks 
on  muscular  atr-ophy  in  general.  It  has  ah'eady  been  shown  that 
the  nutrition  of  the  muscle  depends  on  the  integrity  of  its  nerve- 
centi'e,  the  anterior  coiiiu,  and  of  the  nerve-ti-unk  proceeding 
thence  to  tbe  muscle  (lower  motor  ueui-on).  In  infantile  paralysis 
there  is  a  lesion  of  the  anterior  cornua,  in  neuritis  a  lesion  of  the 
iterves,  and  both  are  accompanied  by  muscular  wasting.  Further, 
there  ai'e  aises  of  muscular  wasting  in  which  no  lesion  can  be 
found  in  either  coi-d  or  nerves,  and  which,  so  far  as  can  be  seen  at 
present,  result  fi-om  a  piimary  disease  of  the  mtudea  them- 
selves. 

Thus  we  see  that  musculai- atrophy,  or  amy(>A^)]:>Ay  (/ivc,  musde), 
may  arise  from  disease  of  the  spinal  coi'd,  of  the  nerves,  or  of  tue 
muscles,  as  shown  in  the  following  tuble : — 
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atii!  nerve' ti'unka,  mid  in  the  uiiii?*.-les  tliemsolven.  The  at'teri<n- 
ua  ai'e  soii'cely,  if  at  nil,  alteriMl  in  size  ur  shape,  Xhwn  vna- 
tntstang  with  the  c«ndiUou  found  in  acute  poliomyelitis;  but 
they  are  pale,  tinnalutent,  und  almost  entii-ely  wanting  in  the 
propel-  nerve-elements,  the  large  motor  cells.     Such  of  tli(«;e  as 

Ii'emain  are  smaller  than  noimiU,  globular  in  shape,  and  Vi-ithout 
ttrocesseii.  At  tlie  some  time  the  ixmnective-tissue  elements  ai'e 
inu'eased.  The  posterior  coi'nuii  are  iilwiiys  normal.  Sclei'otiiii  of 
the  pyi-nmidul  tracts  is  present  in  many  intitances,  tiiid  if  it 
Occurs  early  und  is  pronounced,  the  cnse  may  pi-esent  all  the 
(eatuies  of  amyoti-ophic  litteral  sclerosit)  («»  p.  250).  The  ante- 
Tior  ntnv-roota  are  visibly  atrophied,  being  t!mall  and  gi-ey ; 
but  changes  in  the  nerve- truiiks  are  not  so  obvious,  in  conse- 
quence of  the  admixture  of  lieidthy  fibreti  fi-oni  the  senaoi^  i-oots. 
The  ittMgclet  are  pale  and  tauall.  Under  the  microecope,  the 
fiU'illie  ai-e  found  in  different  degrees  degenemted.  Borne  are 
tdmply  diminished  in  idze ;  in  othere  the  i^triatiou  is  indistinct, 
oi'  replaced  by  fatty  granules ;  in  othein  thei-e  is  marked  longi- 
tudiuul  stiiation  ;  and  othen;  again  have  undergone  a  vitreous  or 
wiLxy  change.     The  intervening  connective  tisuue  \a  increased  in 

Diacnosis. — Pi-ogi-essive  muscular  atrophy  has  to  be  distin- 
guished from  all  other  diseases  accompanied  by  atiopliy  of 
(nmacles.  The  important  feature  is  the  slow  commencement  by 
atrophy  and  weakness  together,  without  pain,  spasm,  or  sen- 
sory troubles.  This  distinguishes  it  fi-om  luniour  and  mentn^itw, 
irbich  may  cause  muscular  atrophy.  In  aaUe  poliomyditis  of 
cbildren  and  adults  the  history  is  completely  different.  In  the 
typical  cases  of  amtfOtrojAic  latvral  scUroevf  the  couiise  is  more 
xapid,  and  tlie  I'uflesea  are  eiuly  increased.  When  the  ati-opliy 
Kffecta  tlie  liand  alone,  the  deformity  reseiubleft  somewhat  the 
result  of  lesion  of  tlie  tUnar  nerve ,-  but  in  this  last  the  ulmir 
h&lf  of  the  luuid  is  more  decidedly  uAccted  (tlie  radiid  lumbiicales 
being  supplied  by  the  median  nerve),  and  aniesthesia  and  ti'Ophic 
changes  occur ;  in  traumatic  cases  the  history  of  injury  will,  of 

tcoui'se,  help.  Lead  paralysis  is  recognised  by  the  extensors  being 
first,  and  geueiuUy  alone,  affected  ;  by  the  blue  line  on  the  gum, 
tiie  detection  of  lead  in  the  urine,  and  perhaps  by  the  occupation, 
and  preceding  attacks  of  colic.  MviUipU  neurilig  is  distinguislied 
by  the  more  rapid  onset,  the  wide  extent  of  the  parts  afl'ected,  the 
numbness  or  auEcsthesia,  and  the  tendei'ness  of  muscles.  Pseudo- 
hypertrophic paralynt  must  be  recognised  by  the  enlargement  of 
muscles,  and  its  development  in  childhooil ;  idiopal/iic  muKular 
atrophy,  by  the  atrophy  beginning  differently — s.y.,  in  the  face  or 
legs  (gee  Diseases  of  the  Muscles). 

PrognoBls. — This  is  unfavomiLble ;  but  the  progreay  of  the 
atrophy  is  sometimes  completely  arrested. 
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iiguin  !i  period  of  I'ea't  nmy  follow  befoi'e  other  uiuiiclefi  are  in- 
volved. 

The  electi'ical  excitability  of  the  muecles  fails  id  proportion  to 
the  witsting.  Usually  faradic  und  gnlvanic  excitability  dimiDisli 
tugethci',  but  conti^kctionK  can  be  still  obtained,  except  when  the 
waiting  of  luiy  muncle  is  exti-eme.  Then  a  poi-tial  form  of 
i'ea«,-tion  of  d€geuei~ation  may  be  found — i.e.,  in  the  nerves, 
slightly  dimini^ed  excitability  to  both  euiTents  ;  in  the  muxcles, 
slightly  dimiuitthed  faradic  excitiibility,  and  increased  gahiinic 
excitability,  with  slow  contractions,  and  increase  of  ACO  ;  or  the 
reactions  may  fail  altogether,  tluit  of  the  galvanic  ciui'ent  lasting 
the  longest. 

The  I'eflexes  are  commonly  lost ;  the  knee-jerk  i-emoins  tut 
lung  as  the  legH  are  ima.t)ectied.  A  cliai-ucteristic  and  constant 
feature  of  this  disease  is  the  occuiTence  of  JU/riltarjf  contractimis, 
which  wei«  at  one  time  thought  to  be  pathognomonic  ;  it  is  now 
known  that  they  occur  under  other  atrophic  conditions.  They 
consist  of  slight  momentary  twitchings  of  a  few  fibres  of  the 
muscle,  visible  on  the  surface,  painless,  though  perceptible  to  the 
patient,  and  i-ecuning  every  two  or  three  minutes.  They  occur 
spontaneously,  but  may  be  brought  out  by  a  tap  on  the  skin  over 
the  muscle. 

Sensation  remains  intact,  und  the  bladder  and  rectum  are 
normal. 

As  already  stated,  tlie  course  is  extremely  slow,  and  death  may 
titke  place  fivm  intei'ciu'i'eut  diseases,  such  us  phthisis,  pneumonia, 
or  bronchitis.  Jfut  some  cases  rn-e  futal  through  failure  of  the 
respinitory  muwles,  und  in  othent  the  diseiise  spreads  upwai-ds 
to  the  medullr.  oblongittti,  so  thitt  jmnilysis  of  the  tongue,  laiynx, 
and  plutrynx  results,  constituting  the  progreuive  bulbar  paral^aii, 
which  will  be  desciibed  slioitly, 

A  perotieal  form  of  pi-ogressive  musciiliu-  atrophy  luis  been 
desci'ibed  (Chsii'cot  and  Mjitio,  Tooth)  which  begins  with  atrophy 
of  the  peronei  and  anterior  tibial  muscles,  and  subsetpently  of 
other  muscles  of  the  foot  and  1^.  It  caiuses  double  talipes  varus, 
and  the  limbs  liecome  cold  and  livid.  FibriUuiy  tremors  mity 
or  may  not  be  present ;  reaction  of  dogenenitiun  is  mostly  found. 
It  may  extend  to  the  muscles  of  the  arm  and  hand,  producing 
then  the  main  en  griffe.  It  occurs  in  members  of  the  same  family, 
and  generally  begins  in  cnrly  life. 

Much  doubt  has  attached  to  the  pathology  of  the  peronail 
form ;  one  of  Chiu-cot  und  Mai-ie's  cases  recently  examined  poA 
morUm  showeil  ati-ophy  of  the  anterior  comua,  jwstenor  sclerosis, 
and  degeneration  of  the  peiipheni]  ner^'es. 

Anatotnical  Changes. ^In  the  oi'dinary  foi-m  of  pi'ogreedve 
musculiLi'  atrophy  (Duchenne-Aran)  chitnges  iu-e  found  in  the 
anterior  coruua  of  the  spinal  cord,  in    the  anterior  nerve-roots 
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Rud  uerve-tninkB,  iiud  iu  llit?  liiusi-lcH  tliemaelve*.  Tlie  mit&i-ivr 
cornua  are  staii'cely,  if  iit  all,  lUU^itHl  ill  hUc  or  sluipe,  LhuH  («n- 
tnutmg  with  lim  wmlitioo  found  in  acute  poHomyelitU ;  but 
they  are  pale,  translucent,  und  almost  entirely  wanting  in  the 
proper  nei've^lemento,  the  large  motor  cells.  Sucli  of  these  us 
i-emain  ura  smaller  than  nonmi],  globulur  in  tjuipe,  and  without 
proce^aeM.  At  the  enme  time  the  connective-tissue  elementK  are 
tscreused.  The  posterior  cornua  ore  always  nomial.  Sclerosis  of 
the  pyiiimidal  tracts  is  present  in  nutny  insbinceii,  und  if  it 
occurs  early  and  is  pronounced,  the  case  may  present  till  the 
features  of  lunyotropiiic  lateral  sclerosis  (aee  p.  2&0).  The  ante- 
rior Ti^rve-Toott  are  visibly  atrophied,  being  onall  iiad  grey  1 
but  changes  in  the  nerve- trunlut  ure  not  so  obvious,  in  conse- 
quence of  the  admixture  of  lieiitthy  fibres  from  the  i«n£ory  i-ootti. 
The  muKlea  axv  pale  iinJ  small.  Undei-  the  niiiTOWwpe,  the 
fibrillfe  are  found  in  Jitferent  degrees  degeneiitted,  Some  are 
simply  diminiiJieil  in  size ;  in  othei-s  the  striation  is  indistinct, 
or  replaced  by  fatty  granules  ;  in  otlieis  there  is  marked  longi- 
tudinal striation  ;  and  othei'S  ngain  have  undergone  a  vitreous  or 
waxy  ciuinge.  The  inten-ening  connective  tissue  is  increased  in 
quantity. 

Diagnosia. — Pi-ogre«sive  muscular  atrophy  luis  %o  be  distin- 
guished fi'om  all  other  diseases  accompanied  by  ativphy  of 
muacles.  The  imjrartant  feature  is  the  slow  eommencemeiit  by 
atrophy  and  weakness  together,  without  pain,  spasm,  or  sen- 
I  sory  ti'oubles.  This  distinguishes  it  from  tumotir  and  meningitis, 
which  .may  cause  muscular  atrophy.  In  acute  poUomyelili*  of 
children  and  adults  the  history  is  completely  different.  In  the 
typical  oiseti  of  amyoVrojiltic  laleral  aderosia  the  couiiio  is  more 
rapid,  and  the  reflexes  arc  early  increased.  When  the  atrophy 
afiectfi  the  hand  alone,  the  deformity  I'esembles  somewhat  the 
result  of  lesion  of  the  lUtuir  timve ;  but  in  this  lust  the  ulniu' 
,  half  of  the  liund  is  more  decidedly  uilet^ted  (the  radial  lumbricates 
I  being  supplied  by  the  median  nerve),  und  aniesthesia  and  U-ophic 
'  changes  occur ;  in  truumatic  cases  the  histoi'y  of  injury  will,  of 
coui'se,  help.  Lead  paralalia  is  recognised  by  the  eJit«iiKors  being 
first,  and  generally  alone,  affected ;  by  the  blue  line  on  the  gum, 
the  detection  of  lead  in  the  urine,  and  perhaps  by  the  occupation, 
und  preceding  attacks  of  colic.  Muitiple  lifutHtie  is  distinguished 
by  the  more  rapid  onset,  the  wide  extent  of  the  parts  affected,  the 
uiimbness  oi'  amestheeia,  and  the  tenderness  of  muscles.  I'seudo- 
hi/perfrophic  paraiysia  must  be  recognised  by  the  enlargement  of 
muscles,  and  its  development  in  childhood ;  idiopathic  miKular 
atrophy,  by  the  atrophy  beginning  difl'erentiy^s.y.,  in  the  face  or 
1^8  (see  liiseases  of  the  Muscles). 

PrognOBiB. — This   is   uufavouiuble ;    but   the  progress   of   the 
atrophy  is  sometimes  completely  aiiested. 
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Treatment. — Di-ugu  have  but  little  value  ;  arsenic  and  Htxych- 
nia  have  seemed  to  do  guod  aometimes.  Genernl  hygiemc  ti'eut- 
ment  sltould  be  pui'sued  :  good  air,  nutritious  food,  exercise  without 
utiiiiii,  und  freedom  from  mental  wony.  In  addition  to  this  the 
muuclee  may  be  locally  treated  with  electricity,  maasage,  and 
{Missive  movements  ;  but  the  improvement  to  be  obtained  by  theiie 
meunfi  is  at  best  but  veiy  slight. 


AUTOTBOFHIO   LATERAL  SOLEBOSIS. 

Tlie  lesion  in  this  diseitHe  conaiste  of  degeneration  of  the  motor 
celli)  (tf  tlte  antei'ior  comua,  and  sclerosis  of  the  pyramidal  tracts 
in  the  lat«ral  columns — the  combined  lesions  of  progressive  mus- 
cular atrophy  and  spastic  paraplegia.  The  sclerosis  of  the  pyra- 
midal tnkcte  extends  through  the  medulla  oblongata  even  to  the 
crura  cerebri ;  and  the  motor  centres  of  the  bulb  (especially  the 
bypogloasua  and  vago^accessory  nuclei)  are  also  affected  towards 
the  end  of  the  disease  in  the  niajority  of  cases. 

.Stiology. — It  occurs  between  the  ages  of  twenty-five  and  fifty, 
more  frequently  in  females  than  in  mules  (Charoot),  but  it  cannot 
generally  be  referred  to  any  particular  cause. 

Symptoms. — The  disease  begins  with  weakness  in  tbe  upper 
exti-emities,  which  are  soon  seen  to  be  affected  with  wasting,  litis 
is  not  limited  to  the  interossei,  or  ottier  muscles  of  the  hand, 
though  it  may  begin  in  tbem,  but  affects  the  whole  upper  ex- 
tremity much  more  equally  (according  to  Charcot)  than  in  pi'o- 
gi'essive  muscular  atrophy.  Fibrillary  contractions  often  occur, 
and  tlie  electiicul  reactions,  as  in  progressive  muscular  atrophy, 
show  only  a  simple  diminution  ;  unless  the  wasting  is  extreme, 
when  reaction  of  defeneration  may  be  present.  Quite  early  in 
the  history  the  tendon-jerks  are  increased,  and  can  be  elicited  on 
striking  the  tendons  of  the  biceps  and  triceps,  or  the  lower  ends  of 
the  radius  and  ulna.  After  a  time  rigidity  takes  place  in  the 
ati-ophied  muscles,  and  considerable  contractures  may  result. 
Cliarcot  especially  noted  a  deformity  which  he  regards  as  chaiucter- 
istic  of  amyotrophic  lateral  sclerosis :  the  upper  aiTa  liee  close 
along  the  body,  the  forearm  is  semiflexed  and  pronated,  whilst  the 
wrist  is  strongly  flexed,  and  the  fingers  are  bent  into  the  palm. 
Generally,  after  eight  to  twelve  months,  the  lower  extremities 
become  involved,  presenting  at  first  the  characteristics  of  spastic 
parapl^a.  Weakness  and  rigidity  appear  blether,  the  former 
being  masked  by  the  latter.  The  knee-jerk  is  increased,  and 
ankle-clonus  can  be  obtained  ;  the  electrical  excitability  remains ; 
and  walking  can  be  accomplished,  though  with  difficulty.  After 
some  time,  wasting  also  occurs  in  the  lower  extremities,  but  it  is 
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never  so  complel*  hs  in  the  upper.  Sensntion  anil  the  Mjiliiufters 
lu'e  unuffecled.  FiniiUy,  tlie  diHeAae  Hpreuds  to  the  bulb,  luiil 
atrophy  of  muscles  in  connection  with  nerve-centrex  quickly  bi'infix 
tlie  patient  into  danger.  Thetangiie,  lips,  and  palate  are  iitropbie<l 
and  pamlysed,  d^lutition  anil  Hpe«ch  being  rendered  difiicult ; 
and  implication  of  the  vagus  oucleuti  may  affect  the  functioDit  of 
respiration  ami  circulation,  so  that  an  intercurrent  bronchitis  or 
pneumonijk  may  cariy  off  the  patient.  The  dwation  is  commonly 
from  one  to  three  years,  and  the  {irognDsiii  is  very  imfavouittble. 

Diagnosis. — Progreeaive  muaeviar  ahvphj/  lias  a  slower  coui-He, 
with  no  ejtcesa  of  tendon  reHexes  or  niiisuiiUir  nudity.  Primary 
tpcutie  paraplegia  begins  geneiiilly  in  the  lower  exti'emitie«,  and  in 
tmaccompiiiiied  by  iitrophy. 

Treatment  may  lie  tried  on  the  biqib  lines  as  in  these  two 


DISSEMINATED    SCLEROSIS. 

{MuitifU  SderosU,  Insular  ^chrotit,  ^Sclerose  en  PUujii-e» 
Dia»eminee».) 

This  disease  is  cliaiiicterised  by  the  development  of  ntmieroiis 
patches  of  chixinic  inflammation  or  sclerosis  throughout  the  uentiHl 
nervous  system.  It  has  l>een  deaciibed  as  occun-iug  in  three 
forms — cerebnii,  spinal,  and  cerebro^inal ;  but  the  liu*  ig  by  tw 
the  most  frequent.  At  an  autopsy  of  sudi  a  case  the  surface  of 
the  spinal  i»rd,  nieduUn  oblongata,  jions  Viuttlii,  and  base  of  tlie 
Ittwin  presente  a  number  of  ine^ilar  patches  of  pinkish^-ey 
colour,  rather  sliarply  outlined,  and  contrasting  with  the  natmul 
white  colour  of  the  medulla,  pons,  and  criiin.  On  sec-lion,  the 
discoloriitiun  is  found  to  extend  inwiu'dt*  so  as  to  foi-m  depotnts  of 
a  roimd  or  oval  shape,  ninging  in  size  from  tliut  of  a  |iea  to  that 
of  a  hazel-nut,  generally  liarder  than  the  noimal  nervous  tissue, 
and  even  leathery,  or  cartilaginous ;  sometimeti  projecting  above 
the  level  of  the  section,  sometimes  siuiken  below  it.  Recent 
jjHtches  are  dark  grey,  older  patches  moi-e  yellowish-grey,  and  les- 
tjnnslucent.  They  affect  the  white  mttttt>r  more  tlian  the  grey 
mutter ;  thus  in  the  spinal  cord  the  greater  part  of  tlie  comiui  is 
unaffected,  and  in  the  cerebrum  they  are  best  Been  on  section  of 
the  bemispheree,  which  are  dotted  with  the  grey  areas,  and  the 
walls  of  the  lateral  ventiicles  are  often  invaded.  They  we  not 
frequent  in  the  cerebellum ;  but  the  sclerosis  may  invade  the 
olfactory  bulbs,  and  tlie  spinal  and  cranial  nerve-i-oota.  Under 
the  micr08co[>e  the  outline  of  the  patch  or  nodule  is  much  less 
ilistinctly  nuirked  than  it  appeai-s  to  the  naked  eye.  The  nodule 
consists  chiefly  of  fibrous  or  finely  fibiillated   tissue,  with  aome 
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nuclei,  giaimliii'  coipusclee,  and  here  iind  there  tctill  persisteot 
iixis-cylindeiM,  although  tlie  majority  of  the  nerve-fibres  may  be 
entirely  de^ti'oyed.  The  wnWn  of  the  vesHelu  ure  also  thickened, 
jind  siuTounded  with  nuclei,  or  they  may  be  in  a  atate  of  fatty 
Jegeuenttion. 

Etiology. — The  dii^eaiie  has  no  maiked  p»-eferencts  for  one  sex 
ovw  tile  other,  it  occui^  mostly  in  youth  or  middle  i»ge,  and 
cuttes  are  i-ecoi-dcd  of  the  characteristic  symptomei  even  in  children. 
Cold,  mental  won-y  or  excitement,  injuries,  and  acute  diseases 
have  been  misigncd  us  causes. 

Ssrmptonu. — The  onset  of  the  disouie  is  very  variable ;  some- 
times it  is  quite  giiidiiitl,  and  the  patients  simply  notice  tliat  they 
jtet  (vesiker,  or  iiei'vous,  or  ti*eiimlous,  or  spastic.  In  other  auies 
thei'e  has  been  an  apjMi'ently  inoi*  lupid  beginning — the  kneen 
luive  suddenly  given  way,  or  thei*  lias  been  sudden  weakness  of 
one  ai-m  or  leg ;  this  lias  perliajis  i-ecovered  after  n  time,  and  then 
the  Slime  or  auothei'  limb  has  become  paretic.  When  the  disease 
is  fully  devclo|>ed  the  following  three  symptoms  are  ueurly  always 
prominent,  and  pi'cseut  a  picture  which  is,  on  the  whole,  vei7 
characteristic.  They  ai-ei--(l)  Tremor  of  mutdea  on  attemptimj 
to  move;  (2)  a  peculiai-  manner  of  speaking,  gyUeAic  or  tcanning 
speech;  and  (3)  nystagmus. 

The  tremor  is  best  obsei-ved  in  tlie  liand  and  arm  when  the 
jMtient  attemjits  to  take  hold  of  an  object — the  limb  oscillates 
iiTegnlai'ly  to  the  light  and  left,  or  up  and  down,  with  r^fard  to 
the  object  aimed  at,  the  excursions  from  the  straight  line  being 
often  seveiiil  inches  in  extent.  When  the  jiatient  sit^  up  in  bed, 
or  stands  up,  the  Ixxiy  swings  to  and  fi-o,  and  the  heud  undergoes 
a  senes  of  nodding  movements  ;  while  in  the  attempt  to  walk  the 
movements  of  the  tegs  are  siniiLirly  unsteady.  When  the  patient 
is  lying  quiet  in  bud,  or  sitting  with  tlie  buck,  head,  and  anus 
supjioi-ted,  he  is  [xn-feetly  <|uiet.  The  movements  ai'e  more  violent 
the  gi-eater  the  eflbit,  and  the  moi-e  the  jiatieut  feels  tbit  he  is 
under  the  observation  of  others.  The  limitation  of  the  tivmors  to 
the  time  of  attempted  movements  lias  given  them  tlie  name  of 
inUnXioii  tremors. 

In  talking,  evci'y  syllable  is  distinctly  uttered  in  a  slow,  deU- 
benito  manner  and  somewliat  suddenly,  as  in  the  aUvxato  delivery 
of  music,  Thei-e  is  little  or  none  of  the  natural  sloning  of  some 
syllables  and  accentiuition  of  Others.  The  voice  is  also  rathei' 
high-pitched  and  monotonous.  It  has  been  observed  with  the 
lai^vgoscope  that  the  vocal  cords  are  apt  to  rehix  in  phonation, 
and  to  undei'go  rapid  changes  of  tension. 

The  nystagmvs,  or  oscillation  of  the  eyeballs,  is,  like  the  move- 
ment in  the  limbs,  only  brought  on  by  voluntary  movements — that 
is,  when  the  eyes  are  fixed  iqjon  an  object,  or  when  they  are  much 
tuiued  to  one  side.     It  is  thus  unlike  the  oscillation  seen  in  some 
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cerebellar  tumours,  or  the  oonstant  movement  wliicli  occurs  iu 
aome  4iseaaes  oT  the  fundus  uf  tlie  eye. 

^n>e  motor  power  »  generally  ilimini>ibed,  and  the  knee-jerics  are 
exaggerated ;  aad  sooner  or  later  rigidity  of  tlie  lower  extremities 
oocoTB,  wbeu  anklfrcloaoii  will  alao  be  obserred.  The  rigidity  is 
pronounced  in  scene  ad\-anced  cases,  where  it  may  co-exist  witlt 
actiiul  pHraiysis,  frran  tlie  scleroiii:*  invading;  nenrly  the  whole 
thickneAs  of  the  cord  at  one  Kpot,  and  thus,  like  a  transverNe 
myeliti.t,  producing  poraplf^ia.  But  in  etii-lier  KlogeH  rigidity 
with  ext«nBion  and  adductiuu  uf  the  \fgv  may  )>o  a  lTmible«ome 
symptom, and  the  guil  will  liav«  a  gjHiMk  i^uinu'tm:  Occasionally, 
atrophy  of  muRcW  iw  uhseri-e*!,  when  it  miiy  lie  mippoMol  tliat 
«clero«iM  luw  invaded  tlie  grey  coniua.  Mostly  electric  iiritability 
is  normal ;  only  In  lat«r  titages  it  may  lie  dimiiil-die<l,  or  tlie  re- 
action of  degeneration  may  be  observed,  where  muscular  atrt^hy 
is  preaent.  There  may  be  modifications  of  sensation,  such  iis 
numbness  or  formication,  but  rarely  complete  aniesthefda. 

The  bladder,  rectum,  aud  sexual  oi'ganH  often  rctAin  tlieir  pon'er, 
or  there  maybe  some  impaii-ment  of  thefunctionaof  the  blailder^ 
involuntary  expulsion  or  slight  i-eteotion.  There  is  sometimPH 
defect  of  vision,  with  diminution  of  the  field  and  achromatopia, 
and  rai-ely  complete  blindness,  Primaiy  optic  atrophy  is  not 
uncommon.  Headache  and  vertigo  are  occasionally  present.  More 
frequent  in  aome  impitiiment  of  the  mental  or  emotional  [lOwerH. 
The  patientA  are  especially  liable  to  laugh  or  cry  without  apparent 
reason,  and  the  intelligent  is  weakened  as  the  disease  progresses. 
Delusions  of  grandeur  may  occur,  and  the  case  may  ultimately 
assume  all  the  chamcteristicR  of  geneiul  jxiralysis  of  the  insane. 
In  some  instances  peculiar  apoplectic  attAcks  occur.  The  patient 
is  seized  with  headache,  giddiness,  then  loss  of  consciousness,  and 
weakness  of  the  arm  and  leg  on  one  side.  The  face  is  I'ed,  the 
ptilse  is  frequent,  aud  the  temperature  rises  to  104°  or  lOfi". 
ftecovcr)'  bikes  place  in  a  day  or  two.  Epileptiform  attacks  arc 
more  rare.  Occasionally,  the  iistul  symptoms  may  lie  absent,  and 
iletitli  takes  place  From  an  apoplectic  attack  ;  aii(l  in  others,  fix)m 
special  localisation  of  the  patches,  the  vttrious  chronic  spinal  dis- 
eases,  myelitis,  spastic  paraplegia,  or  bulbar  pamlysis  may  bo 
simulated.  But  it  is  reuuirkable  how  constantly  the  three 
sj-mptoms  first  mentioned  are  the  prominent  fenturcs  of  the  case. 
The  disease  may  last  several  years — ten,  fifteen,  or  twenty. 
Death  may  take  place  much  earlier  from  an  apoplectic  seiiure, 
or  the  patient  may  be  l>ed-ridden  for  yen-ra  with  paraplegia,  and 
■lie  from    the  accidents  associated  wi^i  tliat  cooditiou  or  from 


Pathology. — The  syraptoma  are  not  at  present  satisfactorily 
eKpliiiueil.  The  tremors  have  been  referi'ed  by  some  to  the  want 
of  "insulation"   of   the    axis-cylinders   in   tlie   sclei-oseil   [wtches, 
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so  that  impulses  are  irregularly  transmitted.  Others  attribute 
the  symptoms  to  the  patches  which  invade  the  pons  Yarolii  or 
the  higher  parts  of  the  motor  tracts. 

Diagnosis. — This  is  easy  when  the  three  cardinal  symptoms 
are  alone  prominent.  The  tremors  can  scarcely  be  confounded 
with  chorea  or  paralysis  agitans.  In  chorea  the  movements  are 
more  twisting,  jerking,  or  writhing,  and  occur  during  rest.  In 
paralysis  agita/ns  they  are  regular  and  rh3rthmical,  more  rapid, 
and  less  extensive ;  they  occur  diuing  rest,  and  may,  in  early 
stages,  be  stopped  by  voluntary  eflFort.  The  oscillating  move- 
ments which  are  seen  in  disease  of  the  oerebellum  closely  resemble 
those  of  sclerosis,  but  the  former  may  be  distinguished  by  the 
other  evidences  of  local  disease.  It  may  be,  as  already  implied, 
that  they  have  the  same  origin.  Charcot  says  that  chronic 
cervical  meningitis  with  cortical  sclerosis  may  produce  similar 
tremors.  Mercurial  tremors  resemble  disseminated  sclerosis  in  the 
movements  of  the  limbs,  but  the  head  and  trunk  are  less  affected 
in  the  former.  In  particular  cases  there  may  be  some  difficulty 
in  distinguishing  the  disease  from  the  chronic  spinal  complaints 
already  mentioned,  especially  if,  as  is  sometimes  the  case,  the 
tremor  is  absent  {see  also  Acute  and  Chronic  Myelitis,  pp.  222, 
224).  In  the  eai-ly  stages  patients  may  be  thought  to  be  hysterical, 
or,  on  the  other  hand,  hysteria  may  simulate  sclerosis. 

The  Prognosis  is  bad,  and  the  Treatment  mainly  symptomatic. 
Any  direct  treatment  would  naturally  be  similar  to  that  of  loco- 
motor ataxy  or  chronic  myelitis. 


SPINAL  MENINQITIS. 

The  spinal  membranes  may  be  affected  separately;  but  it  is 
common  for  inflammation  beginning  in  one  to  spread  to  the  other. 
Inflammation  of  the  pia  mater  is  called  leptomeningitis,  that  of 
the  dura  mater  pachymeningitis.  The  forms  of  inflammation 
commonly  recognised  are — first,  an  inflammation  of  the  outer 
surface  of  the  dura  mater,  usually  set  up  by  disease  in  the  neigh- 
bourhood— this  is  called  meningitis  externa,  or  pttchymeningtHs 
externa;  secondly,  inflammation  of  the  internal  suiface  of  the 
diu^  mater,  generally  chronic,  and  resulting  in  great  thickening 
of  the  membranes  {pachi/meningitis  interna  hypertrophica),  or  in 
extra va^fation  of  blood,  and  the  formation  of  fibrinous,  pigmented 
deposits  {pachymeningitis  interna  hcemorrhagica) ;  lastly,  inflam- 
mation, beginning  in  the  pia  mater,  or  leptomeningitis,  which  may 
be  acute  or  chix)nic.  It  will  be  seen  that  the  symptoms  of  all 
these  forms  pi^esent  much  similarity,  as  they  depend  not  so  much 
on  any  alteration  in  the  membrane  itself,  as  upon  the  implication 


ACUTE  SPINAL  MENINGITIS.  2,1.1 

of  the  neiTe-roots  wliici  puss  through  tiiem,  and  of  tbe  cord  which 
they  enclose. 

Acute  LEPTOHBNiNaiTts — Acute  Spinal  Mbhingitis. 

etiology. — Its  cauBea  are  often  obscure,  but  Hmongxt  those  to 
which  it  can  be  traced  are  exposui-e  to  cold,  sunsitroke,  injuries 
such  as  fractures  and  dislooition  of  the  Bpine,  iind  the  punctiirfi 
uf  a  spina  bifida.  It  has  eometimes  arisen  in  connection  with 
pneumonia,  or  one  of  the  infectioiia  diiKaiieii,  a;)  scarlatina,  typhoid, 
or  xepticfemia,  ot'  the  puerperal  state.  Inftanimatjon  may  spread 
from  oitt»ide  the  spinal  cnnal,  first  causing  an  external  meningitis, 
or  from  the  cerebral  to  the  spinal  membranes.  Further,  a  tuber- 
cular spinal  meningitis  not  infrequently  accompanies  tubercular 
meningitis  of  the  brain ;  and  the  two  mcmbmnes  are  associated 
together  in  the  disease  known  as  epidemic  eerebro-i^pina!  menin- 
gitis or  cerebi-o.spinal  fever  (p.  82). 

Symptoma. — An  attack  of  acute  spinal  meningitis  u.'<ua1ly  begins 
with  rigor  and  elevation  of  temperature ;  there  is  severe  pain  in 
the  back,  wliich  may  be  localised,  or  ext«n()  along  the  whole  length, 
and  this  pain  in  usually  increaiied  by  movement  as  well  as  by 
pressure.  In  addition,  thei'e  are  pains  of  shooting,  darting, 
paroxysmal  cliaracter,  radiating  in  the  course  of  the  nerves  arising 
from  the  pai-t ;  and  hypeneathesia  of  the  skin,  and  even  of  the 
muscles,  in  the  same  areas.  Irritfltion  of  the  anterior  nerce-roots 
leads  to  spasm  of  the  musclea,  producing  rigidity  of  the  spine,  en 
with  more  or  less  severe  arching,  or  opisthotonua.  This  may  be  ^ 
pi-esent  in  the  whole  length  of  the  spine,  or  affect  the  neck  alone, 
when  the  occiput  is  fixed  back  between  tlie  shoulders  {I'etraction 
of  the  head,  cervical  opisthotonus).  The  abdominal  muscles  and 
the  muscles  of  the  tegs  are  also  affected  by  spasm,  and  the  s^iasma 
are  increased  by  attempts  at  movement.  The  reHexes  are  gene- 
inlly  increased.  The  bowels  are  constipated,  and  the  mine  is 
retuned  by  spasm  of  the  sphincter,  or  liiter  by  paralysis  of  the 
detrusor.  There  ai-e  the  usual  accompaniments  of  pyrexia ;  the 
temperature  is  genei'ally  raised,  the  pulse  is  quick,  and  the 
"  tache  miningitique  "  (p,  399)  is  well  roai'ked.  After  some  time 
— it  may  be  a  few  days  or  longer — the  symptoms  of  irribition, 
]iain,  and  spasm  give  place  to  those  of  paralysis,  amesthesia,  and 
iliminifihed  reflexes ;  and  the  case  then  approximates  to  one  of 
myelitis,  and  is  either  rapidly  fatal  fi'om  eJdiaustion,  imnilysis  of 
the  respiratory  muscles,  or  acute  bed-sores  ;  or  lapses  into  a  more 
chroiuc  condition,  with  atrophy  and  shortening  of  muscles.  Some 
patients  recover  after  several  months ;  others  die  from  exiiaustion, 
bed-sores,  or  vesical  and  renal  complications. 

The  symptoms  of  meningitis  vary  considerably,  and  ai^e  not 
always  so  manifest  as  above  indicated.     The  signs  of  irritation 
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miiy  l)e  of  very  short  diiiution,  and  those  of  paralysis  become  pro- 
minent quite  eivrly ;  and  in  ca^cs  where  the  cerebral  membranes 
are  involved  at  the  siime  time,  the  spinal  S3rmptoms  may  be  entirely 
masked,  a«  is  frequently  the  case  in  tubercular  meningitis.  In 
cerebro-spinal  fever  the  symptoms  of  the  two  conditions  are  com- 
bined. Further,  differences  are  observable  according  as  the 
inflammation  affects  mainly  the  cervical,  the  (lorsalj  or  the  lumbar 
I'Cf^ion.  It  is  suflicient  here  to  point  out  that,  in  cer\ucal  menin- 
gitis, reti-action  of  the  head,  dyspnnwi  fi-om  implication  of  the 
diaphragm,  dyspliagia,  inequality  of  the  pupils,  and  gi'eat  elo^'si- 
tion  of  temi)ei'ature  are  likely  to  occur ;  in  dorsal  meningitis  the 
trunk  muscles,  and  in  lumbir  meningitis  the  muscles  of  the  loins 
and  legs,  are  esj^cially  aff'ect-ed.  The  dui'ation  varies  from  two 
or  three  days  to  three  weeks  in  the  moixj  acute  ca-ses,  and  is  occa- 
sionally much  longer. 

Morbid  Anatomy. — In  the  early  stage  the  surface  of  the  pia 
matei*  is  reddened  fix)m  increased  vascularity,  and  small  hsemor- 
rlijiges  may  be  present ;  an  exudation  then  takes  place  in  the 
meshes  of  the  pia  mater  and  upon  the  sui-face,  at  firet  grejrish  in 
colour,  subsequently  punilent  and  yellow  or  gi'ecnish-yellow.  This 
depasit  is  seen  often  over  a  Lirge  extent  of  the  cortl  in  irregidar 
patches,  more  upon  the  posterior  than  the  anterior  aspect  from 
the  effects  of  gravitation.  The  spinal  fluid  Ls  turbid  and  opique. 
The  inflammation  aflfects  also  the  inner  surface  of  the  dura  mater, 
and  the  two  membi'anes  may  be  united  by  the  viscid  purulent 
l}Tnph.  The  pi-ocess  frequently  extends  into  the  cord,  affecting 
especially  its  peripheiy,  in  which  dilated  vessels  and  leucocjrtes 
occur,  and  the  nen-e-i'oots  ai*e  similarly  involved. 

Diagnosis. — Meningitis  has  mainly  to  be  distinguished  from 
myelitis  and  from  tetmus.  As  contrasted  with  meningitis,  there 
is  less  fever  in  myditia,  the  local  and  iixdiating  pain,  rigidity,  and 
spasms  are  less  marke<l  or  absent,  and  paralysis  and  amest.hesia 
come  on  quite  early.  Tetanus  is  distinguished  by  the  persistent 
sjmsm,  aggravated  on  the  slightest  peripheral  iiritation,  by  its 
commencement  in  trismus,  by  only  slight  pyi'exia,  if  any,  and  by 
the  history  of  wound  in  the  majority  of  cases.  Rheumatism  of 
the  lumbar  muscles  or  of  the  vertebml  aiticulations  may  to  a 
certain  extent  simidate  meningitis. 

Treatment. — In  the  acute  stage  the  treatment  is  similar  to 
that  of  acute  myelitis,  with  this  addition — that  perfect  rest  and 
avoidance  of  all  external  initations  should  be  ensured ;  while 
morphia,  chloml,  and  jK)tassiTmi  bromide,  or  chloroform  inhala- 
tions, should  be  given  to  relieve  piin.  Mercury  and  potassium 
ioilide  may  be  used  internally,  or  the  oleate  of  mercury  may  be 
rubbed  into  the  spine.  In  the  less  acute  stages,  mercurials  and 
potassium  iodide  are  to  be  given  int.ern:ill}  and  oounter-initants 
may  be  applied  to  the  spine. 
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Chronic  LEFroueHiNaiTifl. 

£tiology. — 'The  chronic  foiiii  of  inSamtimtiun  may  be  only  the 
continuation  of  an  acute  process ;  or  it  amy  be  chronic  fivni  the 
beginning,  and  hag  in  that  i^se  been  uttiibuted  to  cold,  syphilis, 
chronic  alcoholism,  and  Hometimea  strains  or  injuria.  It  in 
commonly  found  in  a«sociution  with  chronii'  inflamuatoiy  (or 
degenerative)  proc^essea  in  the  cord  itself,  »iuch  us  clirunic  myelitis 
and  locomotor  atiixy  ;  and  it  may  also  i-eHult  from  lesions  external 
to  the  cord. 

Aiut01il7-— The  condition  m  one  of  fibrous  thickening  of  the 
pia  mater,  with  dilutation  and  thickening  of  the  walls  of  the 
blood-vesaels.  Its  distribution  may  be  estensive  when  it  follows 
upon  an  acute  lei*ion,  more  scattered  when  it  is  chronic  from  the 
first.  The  paints  aflected  are  in  some  cases  determined  by  the  pre- 
existing lesion  of  the  cord.  The  pia  mater  und  ai'achnoid  may 
be  adherent  to  the  dura  mater:  the  cord  itself  often  shows 
infiammatory  Ganges  iik  the  connective  tissue  at  the  surface 
(annular  myehtis),  or  a  more  extensive  myelitis  ;  and  the  nerve- 
roote  may  be  compressed  and  atrophied. 

BymptoniB.— Tlieae  are  the  same  in  kind  as  those  of  acute 
meningitis — namely,  symptoms  due  to  local  irritation  of  the  mem- 
branes, others  due  to  implication  of  the  nerve-roots,  and  others 
again  which  result  from  implication  of  the  cord ;  but  tliey  are 
gradual  in  their  onset,  they  tuv  not  accompanied  by  fever,  the 
muscular  spasms  and  rigidity  are  much  less  marked,  than  in  the 
acute  form,  the  sensory  symptoms  are  often  moi«  localised,  and 
paralysis  may  oociu-  eai'ly.  Ultimately  the  ca.se  may  assume  all 
the  features  of  chronic  myelitis. 

Internal  Pachyuehingitis. 

It  has  been  ali-eady  stated  that  the  inner  surface  of  the  dura 
mater  is  often  involved  in  both  acute  and  ch:'onic'  leptomeuin- 
gitis  ;  but  there  are  two  foims  of  pacliymeningitis  which  require 
sepaiate  mention — namely,  paofiyjiieningilis  inlema  hypertrophica 
and  paehymeavngUla  interna  hiemorrhagiea.  In  the  foimer  the 
Awia  mater  becomes  immensely  thickened,  so  as  to  cause  very 
severe  compression  of  the  cord  and  nerve-i'Oota.  Charcot  has 
described  it  as  especially  tiflecting  the  cervical  region  (hyper- 
trophic cervical,  pachymeningitis).  After  a  first  stage  of  shooting 
[laina  in  the  bock  of  the  neck,  shoulder,  arms,  and  upper  part  of  \ 
the  thorax,  with  muscular  twitchings  and  spasms,  there  are  gi-a- 
dually  developed  uniestTiesia,  paialysis,  and  atrophy,  and  loss  of 
electrical  reactions  in  the  distiibution  of  the  compressed  uei've- 
roots.  Charcot  observed  that  the  median  and  uluar  neiT&s  were 
■^^uoi'e  afiected  than  the  musculo-spiral,  and  that  consetjueDtly  there 
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arose  a  deformity  of  the  upper  limb,  characteriBed  by  extension 
at  the  wrist  and  metacarpo-phalangeal  joints,  and  hj  flexion  of 
the  phalanges.  This  appears  to  be  due  to  implication  ci  the 
lower  part  of  the  cervical  region.  In  a  case  affecting  the  upper 
part  of  the  cervical  region  "die  muscles  supplied  by  tiie  musculo- 
spiral  were  paralysed,  and  a  condition  of  extreme  flexion  was  the 
result.  As  the  compression  of  the  cord  increases,  paraplegia, 
secondary  degenerations,  and  spastic  rigidity  of  the  paxulysed 
parts  occur.  In  rare  cases,  hypertrophic  pachymeningitis  affects 
the  lumbar  region,  or  the  cauda  equina,  when  the  pains,  para- 
lysis, and  atrophy  are  situate  in  the  lower  extremities,  and  the 
sphincters  are  involved  early. 

In  pachf/meningiHa  irUema  hcemorrhagica,  or  hcBmaiama  of  the 
dura  mater,  the  inner  surface  of  the  membrane  is  covered  with 
a  reddish-brown  exudation,  consisting  of  fibrin,  connective  tissue, 
recent  extravasations  of  blood,  and,  it  may  be,  cysts  containing 
blood  in  different  stages  of  change.  This  form  of  meningitis 
affects  the  greater  part  of  the  cord,  and  is  associated  mostly  with 
a  similar  condition  in  the  cerebral  dura  mater  {eee  p.  304).  The 
disease  has  been  attributed  to  the  abuse  of  alcohol,  and  it  is  seen 
in  some  cases  of  mental  disorder. 

The  Symptoms  are  those  of  a  slight  chronic  meningitis,  but 
they  are  often  masked  by  others  which  result  from  the  cerelnvd 
lesion. 

External  PACHYMEMiNorns. 

As  already  stated,  this  is  mostly  secondary,  and  arises  from  any 
inflammation  in  the  neighbourhood  of  the  dura  mater :  thus,  deep 
bed-sores  over  the  sacrum  may  slough  into  the  spinal  canal,  or  the 
dura  mater  may  be  inflamed  by  caries  of  the  spine  (the  most 
common  cause),  by  retro-pharyngeal  abscess,  or  abscess  in  other 
situations,  by  cellulitis  of  the  neck,  or  inflammation  of  the  sub- 
pleural  tissue;  or  it  may  result  more  directly  from  injury.  It 
may  be  acute  or  chronic.  In  the  acute  form,  such  as  occurs  from 
sloughing  bed-sores,  the  external  surface  of  the  dura  mater  is 
reddened,  or  presents  l3rmph  upon  the  surface,  or  may  be  covered 
with  a  layer  of  pus.  In  caries  of  the  spine  the  process  is  generally 
more  chronic,  and  the  outer  surface  of  the  membrane  is  oovered 
with  caseous  or  semi-caseous  deposit,  and  the  membrane  is  itself 
thickened.  More  or  less  inflammation  or  compression  of  the 
nerve-roots  commonly  co-exists,  and  the  cord  may  be  mudi 
narrowed.  In  the  purulent  cases  especially  the  process  may 
extend  to  the  internal  surface. 

Symptoms. — These  are  not  essentially  different  from  those 
already  described  under  Leptomeningitis.  They  are  pain  in  the 
back  at  the  seat  of  the  lesion,  stiffness  of  the  back  from  rigidity 
of  the  muscles,  and  pain  on  movement,  pains  in  parts  correiqpoDd* 
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ing-  to  tbe  nerves  ai'ising  ivoia  the  region  affected,  hyperiGetheHiu, 
jerking  and  tenuiun  of  the  muscles,  and  later,  the  symptoms  of 
compression  of  the  cord — namely,  paralysis  and  aueeathesis,  in 
varying  degrees,  of  the  purta  below  the  seat  of  the  lesion.  In 
acute  cases  the  symptoms  of  irritation  are  likely  to  predominate ; 
in  chronic  cases  those  of  compression. 

OiagnoaiB. — ^The  important  point  ia  the  recognition  of  an  ex- 
ternal cause,  otherwise  it  may  be  impossible  to  distinguish  it 
from  other  forms  of  spinal  meningitis. 

The  Prognosis  is  unfavourable  in  acute  cases,  but  more  hopeful 
in  caries  of  the  spine,  of  which  a  large  number  of  cases  make  a 
more  or  less  pei-fect  recovery. 

Treatment. — The  chief  indication  is  to  remove  tlie  origiual 
cause,  if  possible ;  tlie  otliers,  to  aid  in  the  absoiption  of  inflam- 
matory products,  and  to  treat  the  myelitis  resulting  from  com- 
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This  is  a  rare  occurrence,  It  arises  from  injuries,  such  as  blows, 
Btabs,  foils  on  the  feet  or  back,  and  traction  on  the  spine  of  new- 
bom  children  during  delivery.  Blood  efiused  into  the  cranial 
cavity  sometimes  nins  down  into  the  spinal  canal ;  and,  very 
rarely,  aneurysms  of  the  aorta  or  of  the  vertebral  artery  have 
burst  into  it.  Hteniorrbage  into  tbe  membranes  may  form  part 
vi  purpura  and  scurvy,  or  of  other  general  conditions  characterised 
by  a,  tendency  to  hemorrhage ;  and,  lastly,  the  pachymeningitia 
biemorrhagica,  just  described,  is  associated  with  fatemorrhage. 
Like  hjEmorrhage  into  the  <»rd  itself,  ita  symptoms  are  distin- 
guished by  the  suddenness  of  their  onset.  There  are  severe  |w,iu 
in  the  back,  pains  radiating  along  the  nerves,  and  spasm  and 
rigidity  of  the  musctea  supplied  by  the  nerves.  Hubeequently 
there  is  loss  of  power  and  sensation,  and  in  some  cases  complete 
parnlysis  and  nntesthesia  occur.  The  paralytic  symptoms  follow 
quickly  upon  the  signs  of  irritation,  and  reach  their  height  in  a 
period  varying  from  a  few  hours  to  a  few  days.  Death,  also,  may 
ecour  in  a  few  hours,  or  symptoms  characteristic  of  meningitis 
Inay  supervene. 

DiagnoBia. — Spinal  meningeal  hiemoiTliage  is  distinguished 
from  hamorrhage  into  the  cord  chiefly  by  the  fact  that  signs  of 
irritation,  such  as  muscular  cramps,  spasm,  rigidity  and  hyper- 
Kethesia,  precede  paralysis,  and  the  paralysis  is  less  complete. 
Spinal  meningitis  is  more  gradual  in  its  onset,  and  is  accompanied 
by  fever  fi-om  the  first, 

PrognoBis. — This  is  sufficiently  serious,  and  many  cnaes  are 
fatal.  On  the  other  hand,  recovery  is  more  frequent  than  in 
bnmorrhage  into  the  cord. 
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Treatment. — This  must  be  conducted  in  the  same  way  as  that 
of  intm-medullary  haBmoirhage.  The  later  treatment  is  that  of 
Hpinal  meningitis. 


TUMOUBS  OF  THE  SPINAL   OOBD  AND  ITS 

MEMBBANES. 

Tumoui'S  may  grow  in  tlie  spinal  cord,  in  the  spinal  membranes, 
or  fi'om  pai*ts  of  the  spinal  canal  outside  the  membranes.  Of 
th&se  latter  {eoUra-dural)  gi*owtha,  the  most  common  are  tumours 
growing  f i*om  the  vertebrae,  such  as  saitx)ma  and  cai'cinoma :  but 
the  inflammatory  matei-ial  resulting  from  cai'ies  of  the  spine  also 
foims  masses  which  act  like  timioui-s  in  compressing  the  cord. 
Fatty  tumoui-s  and  hydatid  cysts  occm*  outside  the  membranes, 
but  are  rare.  Within  the  membniiies  (intra-dural)  the  following 
growths  occur :  sj^hiloma,  siu-coma,  myxoma,  lipoma,  myolipoma, 
fibi-oma,  tubei'culai*  tumoui's,  hydatid  cysts,  and  cysticercus.  The 
fii-st  three  are  the  most  common.  Some  of  these  tumours  grow 
fi'om  the  nerve-roots,  especially  sarcoma,  myxoma,  fibroma,  and 
glioma.  The  tumours  ai'ising  within  the  cord  itself  are  glioma, 
syphiloma,  sarcoma,  myxoma,  and  tubercular  massas  (see  Tiunours 
of  the  Brain). 

The  tumoui's  ai'e  generally  isolated  and  of  small  size.  There 
may  be  two  or  more  tubercle-masses,  syphilitic  gummata  are 
occasionally  multiple,  and  there  may  also  be  several  neiu'omata  at 
the  same  time.  Tumours  of  the  cauda  equina  may  attain  a  con- 
siderable size  fix)m  the  greater  space  allowed  them.  A  glioma 
forming  ai'ound  the  central  canal  (peri-ependymal  glioma)  and 
extending  a  vai-iable  distance  along  the  ooixi  may  by  its  softening 
lead  to  the  formation  of  an  elongated  cavitv  or  syringomyelia 
{see  p.  262). 

In  their  continued  growth  the  tumoiu's  produce  important 
effects  upon  the  cord  and  neiTes.  Extra-medullaiy  tumours  cause 
compression  and  wasting  of  the  nerve-roots,  or  press  upon  the  cord 
and  set  up  myelitis  and  subsequent  secondary  d^enerations. 
Similarly,  myelitis  and  secondary  degenerations  may  follow  the 
gi*owth  of  tumoiu's  in  the  coi-d  itself.  Occasionally  the  vessels  of 
a  glioma  niptui'e,  and  the  symptoms  of  a  spinal  hsemorrbage 
develop  with  their  usual  suddenness. 

JEtiology.—  -The  causation  of  spinal  tumoui's  cannot  be  treated 
of  apart  from  tliat  of  tumoiu's  in  general.  It  is  doubtful  whether 
some  cases  have  l>een  due  to  blows  or  injui-ies.  Tubercle  and 
gumma  occur  as  parts  of  a  general  morbid  condition.  Sontt 
tumours  are  probably  congenital  {e.g.,  myolipoma). 

Symptoms. — The  s3rmptoips  of  a  i^pinal  tumour  vary  .with  its 
situation.  ^ 
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tA«  cord,  at  fiivt  gradimlly  dbiplHcing  parts,  it  will  at 
roduce  sufficient  compression  to  interrupt  conduction, 
lysis  and  aniesthesia  below  the  lesion  will  slowly  develop, 
lysis  often  precedes  the  loss  of  sensation.  If  the  tumour 
d  to  one  side,  the  flvmptoms  will    be   unilateral,  with 

of  one  side,  and  antestbesia  of  the  other.  If  it  involveei 
^r  to  any  extent,  there  wilt  be  ati-ophy  of  the  nerves 
cleu  proceeding  from  the  part.  Ultimately,  the  tumour, 
lued  growth  only,  or  by  setting  up  myelitic,  is  Itkely  to 
implete  para ly sir',  with  Mecondary  degenerations,  and 
1  reSexes  and  rigidity  of  the  musclee  of  the  lower 
ies.  If  the  tumour  is  situate  in  the  lumbar  enlarge- 
the  cord,  the  muscles  are  atrophied,  the  reflexes  are 

electrical  reactions  are  altered,  and  the  sphincters  are 
■d. 

in  mUtide  the  eonl  give  rise  to  symptoms  indicating  irrita- 
mnpression  of  the  nerve-root«,  especially  local  pain  in  the 
ins  shooting  from  the  same  spot  in  the  direction  of  spinal 
igidity  of  spinal  mutwles,  hypeiteathesia  or  localised  anice- 
od  motor  weaknetis.  These  symptoms  may  be  unilateral, 
;t«d  to  one  or  other  i-egion  of  the  spinal  eord — cervical, 
r  lumbar.  After  some  time — it  may  be  months  or  a  year 
-symptoms  of  compression  of  the  cord  or  local  myelitis 
insisting  of  parulysia  and  aneesthesia  below  the  seat  of 
>D,  with  spHstic  rigidity,  increased  reflexes,  and  vesical 
In  multiple  tumours  ^e  symptoms  may  be  more  viirietl ; 
«  already  mentioned  (p.  239)  tabes  dorsalis  was  clearly 
d.  Ultimately,  in  nearly  all  cases  the  termination  is  fatal, 
ame  way  as  in  myelitis — either  through  failui-e  of  the 
iry  muscles,  or  through  bed-sores  and  exhaUHtion  or  pyiemia, 
^h  cystitis  and  renal  complications. 

osiB. — This  otn,  of  course,  be  only  made  after  a  certain 
i  elapKed.  The  distinctive  features  are  pain  and  other 
is  of  irritation,  limited  to  one  or  two  segments  of  the 
lowed  by  pn^'essive  paralj-sts,  without  any  evidence  of 
r  injury  to  the  spine.  Tumours  in  the  cord  itself  may 
iralysis,  without  preceding  pain  or  spasm,  and  the  sym- 
:9  early  bilateral ;  if  the  tumour  grows  in  the  membrautw, 
iptoms  may  be  limited  to  one  side  for  a  long  time.  The 
B  from  mnelitit  deoends  chieflv  on  the  slow  development 
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reoord,  and  hence  too  much  stress  should  not  be  laid  upon  this 
point. 

Prognosis  is  very  unfavourable.  Gummata  may  yield  again  and 
again,  or  entirely,  to  treatment,  and  tubercles  may  possibly  in  a 
few  cases  become  obsolete ;  but  in  the  majority  of  instances  the 
disease  can  only  terminate  fatally  in  the  manner  above  indicated. 

Treatment. — ^Where  there  are  good  grounds  for  a  diagnosis  of 
gumma,  vigorous  anti-syphilitic  treatment  should  be  employed ; 
that  is,  full  doses  of  potassium  iodide,  and  mercurials— eitiier  the 
perchloride  internally,  or  the  ointment  or  oleate  rubbed  into  the 
skin.  Even  when  the  syphilitic  nature  is  uncertain  the  same 
treatment  may  be  for  a  time  tried,  since  other  forms  of  tumour 
are  not  amenable  to  any  drugs,  with  the  exception  of  tuberde- 
masses,  in  which  case  the  small  chance  of  recovery  may  be  improved 
by  general  tonics,  iron,  cod-liver  oil,  and  similar  remedies.  The 
cases  will  generally  require  s3rmptomatic  treatment,  like  other 
instances  of  paraplegia ;  bed-sores  and  vesical  lesions  must  be 
guarded  against,  pain  alleviated,  &c.  Surgical  assistance  may  be 
considered  in  the  case  of  tumours,  which  are  not  actually  within 
the  cord  itself,  and  a  few  have  been  successfully  removed,  since 
Horsleys  first  case  in  1890, 
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The  elongated  cavities  occasionally  found  in  the  spinal  cord  may 
be  a  simple  slight  dilatation  of  the  central  canal  of  the  cord  {hydro- 
myelia),  or  a  more  definitely  pathological  condition  called  Sjrringo- 
myelia  {vvpiyi,  a  pipe).  In  the  latter  there  is  usually  a  single 
cavity,  occupying  the  cervical  and  upper  dorsal  regions,  lying  in  me 
posterior  half  of  the  6ord  behind  the  commissure,  or  in  one  or  other 
posterior  comu.  It  is  elongated,  several  inches  in  vertical  extent, 
and  is  very  variable  in  diameter  at  different  levels  of  the  cord. 
On  transverse  section  it  may  have  the  appearance  ci  a  fissure 
running  transvei*8ely  from  side  to  side,  or  may  form  a  circular  or 
oval  space,  occupying  the  greatei*  part  of  the  posterior  half  of  the 
cord.  At  one  or  more  points  in  its  length  it  may  actually  be 
divided  into  two,  and  sometimes  a  section  will  show  that  each 
posterior  comu  presents  a  cavity  ;  but  with  these  exceptions  it  is 
mostly  one  long  tube,  suggesting  that  it  has  arisen  from  a  dilata- 
tion of  the  central  canal ;  and  this  seems  to  be  supported  by  the 
presence  in  some  pai*ts  of  an  epithelium  on  the  inner  surface,  and 
the  occasional  advance  of  the  cavity  sufiiciently  forwards  to  include 
the  central  canal«  But  the  central  canal  is  often  present  in  its 
normal  condition,  and  hence  this  explanation  requires  modifica- 
tion.    The  cavity  is  often  bounded  by  a  thin  layer  of  dense  fibroid 
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WiC/iia  the  cord,  iit  fin*t  gnuluully  ilicplacing  parts,  it  will  ftt 
length  jnixluce  sufficient  compi'eKsion  to  inten-upt  conduction, 
'and  paralyaia  and  anwethesia  below  the  lesion  will  ttlowly  develop. 
The  paralysis  often  pi'ecedes  the  loss  of  sensulion.  If  the  tumour 
is  limited  to  one  eide,  the  symptoms  will  be  unilat«ral,  with 
pamlysiH  of  one  side,  and  aDssthesia  of  the  other-  If  it  involves 
grey  niatt^t-  to  any  extent,  tbei-e  will  be  atrophy  of  the  nerves 
and  nmscles  proceeding  from  the  part.  Ultimately,  the  tumour, 
by  continued  growth  only,  or  by  setting  up  myelitis,  is  likely  to 
cause  complete  paralysis,  with  necontkuy  degenemtions,  and 
increased  reflexes  and  rigidity  of  the  muscles  of  the  lower 
oxtremities.  If  the  tumour  is  situate  in  the  Itunbar  enlarge- 
ment of  the  cord,  the  muscles  are  atrophied,  the  reflexes  ara 
lost,  the  electrical  reactions  are  altered,  and  the  sphincters  are 
implicated. 

Tumoiirg  outside  the  ami  give  rise  to  symptoms  indicating  irrita- 
tion or  compression  of  the  nerve-roots,  especially  local  pain  in  the 
spine,  pains  shooting  From  the  same  spot  in  the  direction  of  spinal 
nerves,  rigidity  of  spinal  muscles,  hypereesthesia  or  localised  ames- 
tbesia,  and  motor  weakness.  These  symptoms  may  be  unilateral, 
and  limiteil  to  one  or  other  region  of  the  spinal  coi'd — cervical, 
dorsal,  or  lumhoj-.  Aft«r  some  time — it  may  be  months  or  a  year 
two — symptoms  of  compression  of  the  cord  or  local  myelitis 
i^pear,  consisting  of  paralysis  and  aniesthesia  below  the  sent  of 
the  lesion,  with  spastic  rigidity,  increased  reflexes,  and  vesical 
troubles.  In  multiple  tumours ^e  sjfmptoms  may  be  more  varied ; 
in  a  case  already  mentioned  (p.  239)  tabes  dorsalis  was  clmrly 
«iniulated.  Ultimately,  in  nearly  all  cases  the  termination  is  fatal, 
in  the  same  way  as  in  myelitis — either  through  failure  of  the 
respiratorymuscles,Dr  through  be<l-HoreH  and  exhaustion  or  pytemia, 
or  through  cystitis  and  renal  complications. 

DiagnoeiB. — This  can,  of  couise,  he  only  made  after  a  certain 
time  lias  elapsed.  The  distinctive  featm-es  are  pain  and  other 
symptoms  of  iiritatiou,  limited  to  one  or  two  segments  of  the 
cord,  followed  tiy  progressive  paralysis,  without  any  evidence  of 
oiries  or  injury  to  the  spine.  Tumours  in  the  cord  iteelf  may 
cause  pamlysis,  without  preceding  pain  or  spasm,  and  the  sym- 
ptoms are  eaily  bilateral ;  if  the  tumour  grows  in  the  membranes, 
the  symptoms  may  be  limited  to  one  side  for  a  long  time.  ITie 
diagnosis  from  myitis  depends  chiefly  on  the  flow  development 
of  the  symptoms  and  their  strict  limitation  to  one  spot.  The 
natui-e  of  the  tumour  may  he  difficult  to  determine :  a  syphilitic 
histoiy  and  the  association  of  cerebral  symptoms  indicate  gumma; 
and  preceding  cancer  may  give  a  clue  in  some  cases.  Tubercle 
occurs  in  early  life,  and  may  be  suggested  by  a  strong  family 
liistnry  or  by  indications  in  the  patient ;  but  a  tubercle  of  the  conl 
is  infinitely  nire  as  compared  with  the  fi-eipiency  of  a  phthisical 
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tissue,  and  surrounded  by  tissue  which  is  translucent,  gelatinous, 
deficient  in  nerve-fibres  or  other  structural  elements,  and  consists 
of  neuroglial  tissue  of  an  embryonal  character.  In  some  cases 
there  is  a  growth  of  sarcoma  or  glioimi  in  tiie  tissue  around  the 

The  probability  seems  to  be  that  the  neuroglial  tissue,  and 
sometimes  the  cavities,  are  congeoital ;  the  cavities,  at  any  rate, 
have  been  found  in  young  children  in  association  with  hydro- 
cephalus, or  distension  of  the  cerebral  ventricles,  as  in  a  case 
recorded  by  me.  They  may  then  be  due  to  tbe  inadequttt« 
fiUing-up  of  the  posterior  portiou  of  the  cavity  which  in  formed 
from  the  primitive  groove  :  and  around  this  cavity  the  embryonal 
tissue  persists.  In  later  life  there  is  both  an  increase  of  neuro- 
glial or  gliomatous  tissue,  and  an  enlargement  of  the  cavity. 

Symptonu. — The  condition  is  not  always  accompanied  by 
symptoms,  and  it  has  often  been  discovered  poat  morlem  when 
not  suspected.  In  other  cases  there  has  been  a  great  variety  of 
symptoms,  which  have  come  on  insidiously,  and  generally  first  in 
early  adult  life.  The  most  constant  result  are  as  follows.  Tliei'e 
is  loss  of  sensation  to  pain,  heat,  and  cold,  while  sensation  to 
touch,  the  muscular  sense,  and  the  special  senses  is  unaltered ; 
as  a  i-esult  of  this  patients  may  suiter  burns  and  injuries  which 
they  would  escape  under  normal  conditions.  Muscular  atrophy, 
progressive  in  its  development,  iitfecta  the  upper  extremities 
especially.  The  small  muscles  of  the  bauds  ore  wasted,  producing 
the  main  en  gnffe,  and  subsequently  tbe  forearms  and  higher 
parts  are  involved,  giving  an  appearauce  like  that  of  progressive 
muscular  atrophy  (see  p.  :i47) ;  the  legs  are  less  often  implicated, 
but  they  may  be  weak  or  become  slightly  spastic.  A  third  feature 
of  intei'est  is  tbe  occurrence  of  trophic  disturbances,  such  as 
cedema  of  the  fingers,  builte,  ulcers,  whitlows  {Morvan'a  diaease), 
loss  of  the  nails,  and  brittleness  of  the  bones.  The  joints,  espe- 
cially the  shoulder  and  elbow,  may  present  changes  very  like  those 
described  under  locomotor  atajcy ;  the  ligaments  and  capsule 
become  relaxed,  and  the  head  of  the  bone  is  absorbed.  Spinal 
curvature,  and  contraction  of  the  palpebral  fissure,  with  retraction 
of  the  eyeball  and  small  pupil  also  occur.  The  bladder  and  rectum 
escape,  as  a  rule.  Barely,  the  lesions  spread  to  the  medulla  and 
pons  so  as  to  produce  pai^alysis  of  some  of  the  muscles  supplied  by 
the  cranial  nerves.  The  cases  oft«D  last  for  years,  and  die  from 
secondary  complications. 

Diagnosis. — The  conditions  most  likely  to  be  confounded  with 
these  moi-e  typical  cases  are  multiple  neuritis  and  progressive 
muscular  atrophy.  In  tbe  former  the  legs  are  more  decidedly 
paralysed ;  in  tbe  latter  there  ore  no  sensory  troubles. 

Trwtmflat. — This  can  be  little  else  than  symptomatic. 


DISEASES  OF  THE  SPINAL  CORD. 


C0HP&EB8I0N  OF  THE  BFXNAL  OOBD. 

A  few  woi-ds  may  be  aaid  of  compression  of  the  cord  in  gene»,l, 
although  it  has  been  frequently  alluded  to  in  the  deecriptlotis 
of  myelitis,  meningitis,  and  tumours.  The  moet  oommon  cause 
of  compression  of  the  cord  is  undoubtedly  omea  of  the  spine, 
not  from  "  angular  curvature,"  which  the  caries  produces,  but 
from  the  infhtmmatoi'y  or  caxeous  pi-oducbi,  which  form  between 
the  diseased  bone  and  the  external  siu&ce  of  the  dur&  mater, 
destroying  the  poetcrior  common  ligament  and  setting  up  an 
exterTial  pachymeningitis.  The  other  loss  fre<iuont  causes  ore 
tumours  growing  fi-om  tlie  bones  or  membranes,  aneurysm 
eroding  the  spinal  column,  and  chronic  thickening  of  the  mem- 
bmnes  (hypertrophic  meningitis). 

Whatever  the  cause  of  the  compression  is,  the  coi-d  is  narrowed, 
it  may  he  to  one-half  or  one-thii'd  its  diameter,  and  myelitis  is 
set  up  in  the  compi-essed  part  and  in  the  cord  immediately 
adjacent.  Subsequently,  degeneration  takes  place  in  the  posterior 
columns  above  the  lesion,  and  in  the  pyramidal  tracts  below  the 
lesion.  To  the  n»ked  eye  and  the  microscope  the  changes  are  like 
those  which  are  seen  in  myelitis  from  other  causes — destructaon  of 
nerve-elcment«  and  increase  of  connective-tissue  ;  but  even  after 
prolonged  and  considerable  compression  it  is  ivmarkable  that  many 
nerve-fibres  may  remain  intact. 

Symptomfl. — These  are  <]etermined  partly  by  pressure  upon 
the  nei-ve-i-oots,  and  jiartly  by  pressui-e  upon  the  cord  itself.  The 
foi-mer  occur  first,  and  couKiKt  of  ptiins  of  burning  or  neuralgic 
churactei'  in  the  area  of  the  ner^'es  wliosc  roots  ai*  compressed. 
They  diflw  from  tiiie  ueui-tilgia,  according  to  Charcot,  in  not 
possessing  points  douloureux.  Accompanying  them  is  hyper- 
testhesiti,  at  points  coneK)iouding  to  the  distribution  of  the 
nerves ;  and  lat«r  on,  anaesthesia  su]>erveiies,  and  may  coexist  with 
the  severe  pain.i,  constituting  the  so-called  attaxtheeia  dotonea. 
Occasionnlly,  ti-ophic  disonlei's  of  the  skin  are  present,  such  aa 
Eona,  bullie,  or  eschai-s,  (Jompt'ession  of  the  anterior  nene-roota 
may  lead  to  ati'ophy  of  muscles,  weakness,  and  sometimes,  but  not 
often,  contractuiv.  In  oincer  of  the  spine  tliis  compression  of  the 
nei've-i'oots  is  often  bi'ouglit  alwut  in  a,  jieculiar  way  ;  tiie  laminie 
of  the  vei-tebm,  softener!  by  the  cuncei'-gi'owth,  give  way  under 
the  weight  above  them,  and  fall  in  upon  the  nei'^'es  lying  in  the 
intervei'tebral  foramiiui.  The  symptoms  due  to  direct  compi-exsion 
of  tlie  conl  are  those  with  whicli  we  ai'e  familiar  in  transverse 
lesions:  paralysis,  aniesthesia  or  other  modification  of  sensation, 
increased  i-eflexes,  often  some  vesical  ti-ouble,  and  geneially  spastic 
ligidity  of  the  paralysed  muscles.  The  relation  of  amesthesia  to 
paralysis  varies  mucli  in  different  cases,  and  in  the  same  case  at 
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diilereut  times.  Lohs  of  mntion  is,  u^  a  rule,  tlie  m<wt  piumiuent 
Hymptiom,  and  aaieistheeia  may  he  entirely  ab^nt.  The  activity  of 
the  reflexes  is  often  in  excess  of  the  motcn-  paralysis.  It  in 
another  importftnt  feature,  when  the  compression  results  from 
caries,  that  recovery, may  take  place  completely,  or  improvement 
may  again  be  followed  by  relapse.  The  site  of  the  compreission,  of 
course,  determines  some  differences  in  the  symptoniH.  Gompt«s- 
.  sion  limiUd  to  one  aide  will  cause  the  pains  to  be  unilatemi,  and 
the  paralysis  may  be  on  the  same  side,  the  nniesthesia  on  the 
opposite,  as  has  been  stated  to  be  the  i-e«ult  of  strictly  one-sided 
lesions  («es  p. '213).  Cervical  compression  maybe  accompanied  by 
altei-ations  of  the  pnpil,  especiully  dilatation  from  in-ibition  of  the 
cilio-spinal  centre,  by  oough  and  dyspniea,  dysphagia,  vomiting,  oi* 
very  ^ow  ptdse.  The  distribution  of  the  pkratysiit  is  also  some- 
times stiiking ;  all  four  limbs  may  be  paralysed,  the  upper  limbs 
being  wuBted,  with  diminished  reflexes,  as  a  result  of  compression 
of  the  lower  motor  neiu'ons.  But  the  arms  may  be  paralysed  as  a 
result  of  compi'esEion  of  pyramidal  fibres,  and  the  muscles  will  then 
presei-ve  their  volume  and  their  electrical  reactions,  while  the 
reflexes  are  increased.  In  some  such  cases  the  legs  remain  un- 
affected. The  distinctive  features  of  compression  of  tlie  lumbar 
region  are  paialysis,  with  flaccidity,  wasting,  diminution  of  the 
redexes,  pamlysis  of  the  sphincters,  and  tendency  to  bed-«oreB. 

The  DiagnoBU  of  compi'ession-paraplegia  depends  largely  on  the 
pain  indiuati\'e  of  nerve-compression. in  aasociation  with  the  weak- 
ness indicating  pressure  on  the  cord.  Often  the  tipine  is  tender  at 
the  seat  of  diseaiie,  and  the  hock  should  always  l>e  examined  for 
the  prominence  which  caries  so  often  pi-oduces  {icj/phoeit,  angular 
curvature).  It  has  been  already  stated  that  the  compression  is 
not  generally  dependent  upon  the  curvature,  but  on  the  inflam- 
matory product<i  about  the  diseased  bone;  and,  as  a  fact,  all  the 
symptoms  of  compreswon  may  precede  by  sevei-al  months  the 
appearance  of  any  projection  of  the  spine. 

FTDgnosiB. — Even  without  opemfjon,  improvement  may  occur  in 
cases  of  caries,  and  i-ecoi'ery  takes  place  sometimes  after  months  or 
yean*. 

Treatment. — -Tliis  consistH  in  the  lemoval  of  the  cause.  Tlie 
treatment  of  tumour  has  l>een  mentioned ;  cancerous  growt.hs 
are  beyond  our  resoiuxies  at  present.  Paralysis  from  uiries  re- 
quires prolonged  rest,  with  sea  air,  nutritions  diet,  cod-liver  oil, 
and  tonics  ;  and  when  improvement  is  well  established,  the  spine 
should  be  supported  by  a  plast«n--of-Paris  or  felt  jacket  for  some 
time  afterwards.  In  some  casea,  however,  the  pus  and  caseous  in- 
flammatory products  have  been  successfully  lemoved  by  the  opera- 
tion of  laminectomy. 


see      DISEASES  O;  TBI  mSDJJLLA  OBIAHOATA. 


DISEASES    OF   THE   MEDULLA 
OBLONGATA. 

The  medulla  oblongata  is  subject  to  similar  diseases  with  other 
parte  of  the  central  nervous  ^stem,  such  as  luenuaThage,  inflam- 
mati<ai  (bulbar  myelitis),  and  tumours.  The  symptoms  are  deter- 
mined by  the  anatomical  structitre  of  the  medulla  obbngata, 
which,  besides  transmitting  the  motor  and  eenaory  tracts,  contains 
the  special  nerve-cenl:ras  cd  the  lower  cranial  nerves,  frraa  the  fifth 
to  the  twelfth.  Hence,  on  the  one  hand,  there  may  be  paralysis 
of  the  trunk  and  limbs ;  on  the  other,  impaiimentof  the  functicais 
of  phonation,  articulation,  mastication,  and  deglutiti<Hi.  These 
symptoms  make  up  what  is  commonly  called  "  bulbar  paralysis "; 
and  it  will  be  best  to  describe  first  a  chronic  form  known  as  pro- 
gressive bulbar  paralysis,  and  subsequently  the  more  acute  results 
of  haemorrhage  and  embolism,  and  the  effects  of  the  growth  of 


PBOaBESSIVE   BULBAR   PABALT8I8. 

[LiAio-gloMO-laryngeal  Paralyna.) 

In  this  disease  there  ie  a  slowly  developed  paralyds  of  tiie  lips, 
tongue,  larynx,  and  pharynx,  resulting  from  degeneration  of  Uie 
nuclei  of  the  nerves  which  supply  the  muscles  of  these  parts. 

etiology. — It  occurs  in  middle  and  advanced  life,  between 
the  ages  of  thirty  and  seventy,  and  is  mere  Sequent  in  men  than 
in  women.  It  is  not  always  possible  to  attribute  it  to  any  cause; 
but  exposure  to  cold,  falls  or  other  injuries  involving  die  neck, 
and  syphilis  have  occasionally  been  credited  with  ite  production. 
Bulbar  paraly«s  is  intimately  related  to  prc^reesive  muscular 
atrophy  and  amyotrophic  lateral  scleroeis,  occurring  <Jten  as  the 
last  stage  of  either  of  those  diseases ;  and  scmietimes  an  illness 
which  has  begun  as  bulbar  paralysis  may  later  affect  the  spinal 
centres. 

Bympt<mi8. — The  disease  ie  generally  first  evident  in  the  move- 
ments of  the  ttmgue,  and  the  articulation  of  sounds  which  depends 
upon  it  becomes  faulty.  These  are,  first  of  all  e,  and  then  «,  t,  k, 
g,  t,  d,  n,  r,  and  ah.  The  paralysis  increases,  aud  may  become  so 
complete  that  the  tongue  cannot  be  protruded,  and  lies  at  the 
bottom  of  the  mouth.  After  a  time  atrophy  takes  place,  and  the 
oi^;an  becomes  wrinkled  and  furrowed.  Fibrillary  contractioDS 
are  often  observed  in  it.     Shortly  after  the  tongue  begins  to  be 
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pftralysed,  the  same  cliange  occurs  in  the  Hpt.  The  nrticulntiaii 
of  0,  u,  p,/,  b,  m,  and  v  is  impaired,  and  wliistling-,  blowing,  and 
pouting  are  performed  with  difficulty.  The  lower  lip  drops  away 
from  the  teeth,  the  naso-labial  folds  are  more  marked,  and  saliva 
dribbles  from  the  angles  of  the  mouth.  Atrophy  here  also  can  /S 
be  detected  in  the  lipa  becoming  thinner,  and  fibidllary  contreo-  ^ 
tioQS  may  be  seen.  Food  also  collects  between  the  tee^  and  the 
cheek ;  but  the  paralysis  of  the  facial  nerve  is  (»nfined  to  the 
lower  half  of  the  face,  the  upper  half  remaining  entirely  free. 
After  the  tongue  and  lips,  the  palate  is  paralysed,  and,  as  a  result, 
liquids  may  regurgitate  through  the  nose,  and  the  voice  acquires 
a  nasal  quality.  The  articulation  of  o  and  p  is  also  impaired  by 
this,  since  the  volume  of  air  which  is  required  for  their  production 
is  diminished  by  its  escape  into  the  nasal  cavity.  Fainlysis  of  the 
larynx  produces  hoarseness  and,  finally,  complete  aphonia  ;  and 
during  swallowing  food  is  apt  to  eiit«r  the  larynx  from  the  para- 
lysis of  the  tongue  and  certain  muscles  of  the  larynx  (arytcenoideus, 
thyro-ary-epiglottideus,  and  thyixj-arytsenoideus  externus),  by  the 
combined  action  of  which  the  two  passages  should  be  cut  off  from 
one  another.  As  a  result,  choking  takes  place,  and  small  pai-tieles 
ai-e  inhaled,  which  may  set  up  bronchitis  or  lobular  pneumoniii. 
The  laryngeal  paralysis  also  renders  coughing  and  hawking  difii' 
cult  or  impossible.  Dysphagia  is  further  aggravated  by  pai-alysis 
of  the  pharyngeal  muscles. 

The  progress  of  the  disease  is  very  slow,  but  the  condition  of 
the  patient  in  an  advanced  stage  is  highly  characteristic.  The 
lower  lip  falls ;  from  the  angles  of  the  mouth  dribbles  saliva, 
which  the  patient  is  constantly  wiping  away  with  a  pocket-hand- 
kerchief ;  the  tongue  cannot  be  protmded,  and  the  only  sound 
uttered  by  the  patient  is  a  hoarse  grunt  as  the  air  is  forcibly 
driven  thixjugh  the  flaccid  glottis.  With  all  this,  the  intelligence 
and  memory,  appetite  and  digestion,  the  fimotiDns  of  the  bladder 
and  rectum,  are  perfect,  and,  as  a  rule,  the  special  senses,  the 
movements  of  the  eyes,  the  sensibility  of  the  skm  of  the  face  and 
mucous  membrane  of  the  mouth,  and  motor  and  sensory  power 
in  the  limbs  are  unafi'ected.  Only  in  rare  cases  does  the  disease  ex- 
tend to  higher  centi-es,  so  as  to  pi-oduce  deafness  or  ocular  paralysis, 
or  to  affect  the  sensation  of  the  face ;  and  if  motion  of  the  limbs  is 
affected  it  is  by  the  lesions  of  progressive  muscular  atrophy  or  amyo- 
trophic lateral  sclerosis.  The  electrical  excitability  of  the  afiected 
muscles  is,  in  part  at  least,  retained,  but  in  advanced  cases  is  much 
diminished,  Erb  says  that  the  muscles  of  the  chin,  lips,  and  even 
the  tongue  show  a  marked  reaction  of  degeneration,  while  the 
electric  irritability  of  the  nerves  is  normal  or  but  slightly  dimi- 
nished. The  reflexes  are  generally  diminished,  so  that  the  palate, 
pharynx,  or  larynx  may  be  irritated  without  exciting  retching, 
vomiting,  or  coughing  ;  but  they  sometimes  persist  till  late  in  the 


\e  in  Uie  miucleH  of  the 
r  u  abaeot,  ntso-^ator  diEtarbwices  are  Dot 
■MTCHttrily  pifiwnt,  Dcr  has  glyoosnri*  or  albanuBonA  been  ob- 
(wrvod  as  |>krt  of  tbe  disease.  Ocrarinmlly,  bmanlfi  the  end,  Hie 
pube  IwcouieB  ray  n|«d  (140  to  IGO).  Death  takeg  place  by 
inttf  "**'""  frum  inanition,  by  c^KJdng.  by  dyspnoM  or  sudden 
SBtiliae  Eulure,  or  by  brondiitis,  pnemnoiua,  or  gau^re&e  set  np 
hy  tb«  inhalation  of  partidee  irf  food. 

FltbolofJ. — Tn  the  naked  eye  the  meilallii  oblongata  may^ow 
bill  little,  or  there  may  be  Eome  nunt  of  fxtametry,  or  slight 
shrinking :  or,  on  section,  discoloration  or  btiirriDg  of  t.he  outlines, 
duingee  are  more  ohi-ioui>  in  the  nerve-rooter  pmcveding  from  the 
medulla ;  Uiiwe  of  the  hypc^lossal  and  fatrial,  the  vagus  and 
acvateoriuK,  are  grey  in  colour  and  shrunkoD,  and  the  microscope 
nhows  that  a  number  of  fitire^  are  atrophied  and  degenerated. 
MicroNcopit:  examination  of  the  correqionding  nuclei  ^e^-eHllt 
degeneration  and  atrophy,  of  complete  disappearance  of  tJ»e 
nerve-celle,  some  increase  of  the  nciuTiglia,  and  thickening  of  the 
ve«<el-walU.  Tlieee  cbaDgee  Hre  most  marked  in  the  hypc^luetail 
uucletis  and  the  lower  part  of  the  facial  nucleus,  and  then  in  the 
v«go-«ccwBoriu»  nucleus.  Less  commonly  the  glosso-pharyDgeal 
nudeuH  may  be  affected,  and  nirely  the  nucleus  of  the  ^icth 
nerve  and  tlutt  of  the  motor  diviiiioD  of  the  fiftb, 

'I'lii-  iitifjpliieil  miwcles  present  appearances  identical  with  those 
M'i'ii  ill  jairfi^iessive  muscular  atrophy. 

DtagnoBifl. — Tbiu  is  genemlly  quite  easy,  from  tbe  chronic 
,>.iii>i<  iiml  the  limitation  to  the  Imlbar  nervni,  specified.  Tumours 
Kii>wiiiK  in  '"'  coropi-esaing  the  medulhi  aie  mostly  accomjMnied 
hv  other  Myiiipt'in*,  «uch  as  heiwlHche,  noiiies  in  the  ears,  deaf- 
MHt,  Kii'kn««,  '"'  convulsions.  Bilateial  leaions  sitnated  more 
iwttnllv  {*■«;  in  *'''"  "lotor  tracts  n«uer  the  eortos  of  the  hnun) 
*MV  rt*"""  limi'vi"  "f  t'''*'  """*  nerve«,  hut  the  symptoms  on  tbe 
«vn  «dn»  ">«>■  ""*  "'"  P""^"*"''  '^"*'  "'*'"^  "'"  **  ""  atrophy, 
,Awmm|  etwn^w.  <•"'  '"^  "'  i-eflexeH,  showing  that  the  neiTe- 
^-.AiiL  iMt  intact ;  fwi-thcr,  the  limbs  will  W  pi-obably  pamlysed. 
MMW.  m^         ^,|^.^  .^  absolutely  unfavonmhle. 

-  l)ru(l"  *■*  "^  ""  ^"'"^  '"  «>utrol!ing  this  disease. 

lliiiij!  i"  to  sec"'"*  proper  nutiition,  and  to  prevent 

;  111!  lit'ltw  into  the  lungs.     It  may  become  necea- 

imI  1>van  iiidia'rubW'  tube,  which  the  patient 

„iy  ihv  phiirynx  into  the  stomach,  and  liquid 

.  ,.1  iiiM>  a  fiiiiJiel  connected  with  the  fi-ee  end 

mK«.  in  tlie  iwrly  stage,  solid  food  in  large 

.,ilv  Rwalloweil  than  li<piid,  being  less  liaUe 

.  ,.\  i«-  iiai-es.     tialviinism  lius  been  i-ecooi' 

.<„4  .1.  Uti'  tWit  (if  tlie  disease  and  to  the  wasting 

".^^^^it  111    the   fmiiipr   situation— leai-hed   by 
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placiug  one  |>ole  uu  eacli  moNtuiil  praceiw — must  be  very  doubtful ; 
but  the  miuwIeN  of  the  lipM  and  tongue  may  be  gBlvaniae<l,  and  tlie 
m*  of  swallowing  may  be  assisted  by  gsIvauiHiiiK  witli  tbe  anode 
on  the  nape  of  the  ueck  and  the  kathode  on  the  side  of  the  larv&x. 
Atropine  has  been  given  to  lewen  saliviitioD,  The  general  health 
of  tbe  putient  must  be,  us  far  hs  [lossible,  niaiutiiined. 


AOUTE   BUXiBAB    FABALTSIS. 

Ciuntnuiting  witli  tlie  cliruuif  piugi-e-tsive  form,  tlieiv  occur, 
occo^onally,  uutes  in  whicii  tiio  stiuptoius  of  hulbur  [iniulysin 
come  on  suddenly,  m-  at  leaMt  mpidly,  as  a  result  of  funniirrhage, 
tmbtdiem,  or  ruute  ijifiammalio?i  i)f  the  medulla  oblongHta.  In 
addition  to  the  rapidity  of  the  actual  onset,  they  diller  from  the 
chronic  cases  in  the  gi-eater  fi-equenpy  of  premonitoiy  symptomR, 
in  the  iiregulat-ity  of  tbe  symptomR,  and  in  the  aecompAuying 
paralyMS  of  the  limbs;  aiiice  the  lesions  are  not  ueceHsarity 
restricted  to  motor  iieiTe- nuclei  as  in  the  "  piijgi'esfiive  "  ea.<ie«i,  but 
are  more  or  lean  inilisci'imjiiate,  aflec'ting  the  motor  and  seniiory 
tracts  as  well. 

Thus  with  paralysis  of  the  tongue,  difficulty  of  Bi-tit-.ulation, 
and  inability  to  swallow,  there  may  he  paralysis  of  all  four  limbs. 
The  occurrence  of  the  lesion  on  one  side  will  produce  a  more  or 
less  unilateral  distribution  of  the  symptoms.  On  the  other  hand, 
cfoaaed  paralysiK  may  take  place ;  for  instance,  paralysis  nf  tlie 
arm  on  one  side,  and  of  the  leg  on  the  opposite,  fiwm  a  lesion  in 
one  half  of  the  medulla  affecting  the  lowest  pyramidal  fibres 
going  to  the  opposite  limb  just  l^foi*  their  decussation  and  the 
highest  fibi'es  coming  to  tlie  some  side  just  aftei'  their  decussa- 
tion. Or  a  hfemorrhage  situated  higher  in  the  medulla  may 
damage  the  facial  nerve-fibres  or  nucleus  on  tbe  same  side,  and 
the  pyramidal  tract  of  the  same  side,  before  its  deeusaation  to 
the  opposite,  producing  a  crossed  hemiplegia  such  as  results  from 
lesions  of  the  pons  Varolii  (see  p.  273).  Sometimes  also  there  is 
severe  respii-atory  disturbance,  or  rapid  and  irregular  pulse,  or 
vaso-motoi'  dei-angement, shown  bj'  vine  of  temperature.  Albnmen 
and  sugar  have  been  noticed  in  the  urine.  Thei'e  may,  however, 
be  little  time  for  the  observation  of  such  symptoms,  as,  especially 
in  hemorrhage,  the  patient  may  fall  down  suddenly,  with  or 
without  cry,  and  death  may  take  pla«e  at  once.  In  other  cases 
there  are  headache,  vomiting,  noises  in  the  ears,  and  epileptifoT'm 
convulsjons.  In  fatal  cases  the  temperatui*  sometimes  rises  to 
107'  F^or  higher.. 

Pathology- — Bulbiir  bicmon-luLge  is  more  frequent  than  spinal 
hsmorrhoge,  less  so  tlian  cerebral  hiemoiTliage.     It  occui'S  under 
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similar  circumstances  to  the  latter.  The  same  may  be  said  of 
embolism  or  thrombosis  of  the  arteries  of  the  medulla  oblongata ; 
here,  however,  the  distribution  of  the  vessels  becomes  of  interest, 
since,  according  to  Duret,  the  nuclei  of  the  hypoglossal  and  acces- 
sory nerves  are  suppUed  by  the  anteiior  spinal  and  vertebral 
arteries;  those  of  the  vagus,  glosso-pharyngeal,  and  auditory 
nerves  by  branches  of  the  upper  end  of  the  vertebral  arteries ; 
and  the  nuclei  of  the  facial,  trigeminal,  and  three  oculo-motors 
by  branches  of  the  basilar.  These  anatomical  associations  may 
serve  sometimes  to  distinguish  vascular  obstruction  from  h»mo/. 
rhage,  otherwise  not  always  easy  to  discriminate.  Acute  bulbar 
myelitis  is  usually  less  rapid  in  its  occurrence  than  the  other 
lesions ;  vertigo,  headaches,  pain  in  the  muscles  of  the  back,  may 
precede  the  more  obvious  bulbar  symptoms.  The  limbs  may  bid 
paralysed  from  implication  of  the  pyramidal  tracts.  The  tempera- 
ture  is  sometimes  raised,  and  the  pulse  is  mostly  rapid.  Death 
takes  place  in  from  four  days  to  two  or  three  weeks. 


00MPBE88I0N  AND  TUMOURS  OF  THE 

MEDULLA. 

The  medulla  oblongata  may  be  slowly  compressed  as  a  result  of 
caries  of  the  occipital  bone,  or  by  alterations  of  its  shape,  by 
enlargement  of  the  odontoid  process,  by  tumours  such  as  gumma 
of  the  dura  mater,  growths  on  the  choroid  plexus,  aneury&nns  on 
the  vertebral  or  basilar  arteries,  and  lastly,  perhaps  most  fre- 
quently, by  tumours  of  the  cerebellum. 

The  rare  occurrence  of  disease  and  rupture  of  the  transverse 
ligament  is  followed  by  sudden  and  fatal  compression  of  the 
medulla  by  the  odontoid  process.  Tumours  in  the  medulla  ob- 
longata are  comparatively  rare ;  they  include  tubercular  masses, 
glioma,  glio-sarcoma,  myxoma,  and  fibroma. 

Symptoms. — In  compression,  the  symptoms  characteristic  of 
bulbar  lesions  may  be  preceded  by  those  of  irritation,  such  as 
^f'  pain   in  the   distribution  of  the  fifth  nerve,  and  twitchings  in 

muscles  supplied  by  the  facial.  Convulsions,  vomiting,  hiccup, 
and  dizziness  may  also  be  present ;  and,  later,  the  special  lesions 
of  the  bulbar  nerves,  and  probably  weakness  in  the  limbs.  The 
symptoms  may  begin  on  one  side  and  spread  to  the  other. 
Tumours  in  the  substance  of  the  medulla  are  not  accompanied 
by  irritative  symptoms ;  but  headache,  vomiting,  and  ootivulsions 
may  occur.  Probably  optic  neuritis  is  only  observed  tB  the  case 
of  tumours  sufficiently  large  to  implicate  the  pons  Yarcdii. 
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What  has  been  said  of  the  nervous  system  in  general  is  eapeoi- 
ally  true  of  the  brain — niimely,  that  the  symptoms  of  disease  ore 
iai^ely  determined  fay  the  locality  of  the  lesions,  and  to  a  much 
less  extent  by  their  nature.  A  knowledge,  therefore,  of  the 
localiaation  of  the  functions  of  the  biuin  is  eminently  desirable 
in  the  study  of  ito  diseases,  and  some  remarks  on  this  subject, 
with  an  account  of  the  result  of  lesions,  of  whatever  kind  they 
may  be,  upon  the  dilferetit  parte  of  the  brain,  must  precede  the 
description  of  the  diseaset^  which  produce  them. 

Motor  Centrea  and  Tract. — I'be  gi-eatest  impoi-tance  and 
interest  attach  to  the  position  of  the  motor  centres.  It  has  been 
shown  that  electrical  irritation  of  a  certain  area  of  the  grey 
matter  on  the  surface  of  the  farain  produces  movements  of 
diCTerent  pai-ta  of  the  body,  accoi'ding  to  the  spot  irritated  ;  and 
these  esperimental  results  are  confirmed  by  pathological  evidence, 
ceitain  (Irritative)  lesions  causing  convulsions,  and  other  (destruc- 
tive) lesions  causing  paralysis,  in  the  corresponding  parte.  In 
accordance  with  this  is  the  fact  that  the  largest  pyramidal  nerve- 
cells  (upper  motor  netuvns)  are  found  exchiRively  in  the  grey 
matter  of  thin  area.  This  motor  area  (x>mprehend»  the  convolu- 
tions about  the  fissm'e  of  Rolando,  the  aficeudiug  frontal,  the 
ascending  parietal  (centi'al  convolutions  of  Continental  authors), 
the  superior  parietal  lobule,  and  the  post«rior  part  of  the  marginal 
convolution,  which  corresponds  to  the  upper  ends  of  the  central 
convolutions  (para-central  lobule).  In  this  area,  the  centres  for 
movements  of  the/ac«  tie  lowest,  or  farthest  from  the  middle  line, 
occupying  the  lower  and  middle  portion  c^  the  ascending  frontal, 
posterior  eKtremity  of  the  third  frontal,  and  the  lower  end  of  the 
ascending  paiietal ;  the  centres  for  the  arm  lie  next,  nearer  to  the 
middle  line,  in  the  upper  part  of  the  ascending  frontal  convolu- 
tion, the  posterior  end  of  the  superior  frontal,  and  the  middle  of 
the  ascending  parietal  convolution  ;  the  centres  for  the  ley  occupy 
the  upper  ends  of  both  ascending  frontal  and  ascending  poiHetal 
convolutions,  and  the  superior  perietal  lobule  close  to  the  middle 
line ;  and  lastly,  the  posterioi-  part,  of  the  marginal  convolution  is 
found  to  correspond  mainly  to  the  muselea  of  the  teapula,  trunk, 
and  hipjoint.  Fibres  from  these  several  convolutions  gradually 
converge  through  the  white  matter  of  the  centrum  ovale  to  the 
base  of  the  brain,  and  there  pass  between  the  lenticulnr  nucleus 
and  the  optic  thalamus,  occupying  the  genu  and  the  anteiior  two- 
thii-ds  of  the  posterior  limb  of  the  internal  capsule.  Thence  the 
pyramidal  fibres  pass  into  the  lower  pai-t  of  the  a'us  cerebri,  at 
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fii-st  somewhat  on  the  outer  side,  and  then  in  the  middle ;  and 
they  can  be  traced  through  the  pons  Varolii  into  the  medulla 
oblongata,  where  the  decusscUion  takes  place,  the  greater  part  (A 
each  pyramidal  tract  crossing  to  the  opposite  lateral  column,  a 
small  poi'tion  remaining  on  the  same  side  at  the  inner  mai^in  of 
the  anterior  column,  forming  the  column  of  Tiirck,  the  fibres  of 
which  successively  decussate  lower  down  in  the  cord.  The  pyra- 
midal fibres,  the  axis-cylinders  of  the  upper  motor  neurons,  ulti- 
mately terminate  in  the  antenor  comua,  by  arborisations  about 
the  cell-bodies  of  the  lower  neurons  (p.  164). 

A  sufficiently  large  destructive  lesion  of  any  part  of  the  pyra- 
midal fibres  fix)m  the  motor  centres  to  the  pons  Vaix)lii  causes 
heniiplegiu,  or  pai*alysis  of  the  face,  arm,  and  leg,  on  the  oppaaUe 
side  of  the  body.  This  is  a  common  i^esult  of  a  hsemorrhage 
into  the  internal  capsule  ;  but  disease  above  this,  where  the  fibres 
are  spread  over  a  wider  area,  may  lead  to  a  more  limited  paralysis. 
Extensive  lesions  of  the  coi'tex,  sudi  as  suppurative  meningitis, 
or  meningeal  hsBmoirhage,  will  also  cause  complete  hemiplegia, 
but  smaller  lesions  may  occupy  only  pai^ticular  centres,  and  give 
rise  to  the  forms  of  pai-alysis  called  monoplegia.  Thus  a  disease 
of  the  facial  centres  results  in  paralysis  on  the  opposite  side  of 
the  facial  muscles  alone,  facial  mon-oplegia  ;  and  in  a  correspond- 
ing manner  there  may  be  a  brachial  monoplegiay  or  a  crurai  mono- 
plegia. If  the  adjacent  centres  of  the  face  and  arm  are  involved 
together,  hrachio-facial  monoplegia  is  the  result,  and  if  those  of 
the  arm  and  leg  together,  a  brachio-crural  monoplegia.  But  the 
centres  for  the  face  and  leg  can  scarcely  be  affected  at  the  same 
time,  without  those  for  the  aim,  which  lie  between  them,  being 
involved,  and,  as  a  fact,  a  cruro-facial  monoplegia  has  never  been 
recorded. 

Sensory  Tract. — The  relations  of  the  sensQiy  neurons  in  the 
brain  have  been  mentioned  (p.  165).  Much  of  the  sensory  tract 
passes  through  the  posterior  third  of  the  posterior  limb  oi  the 
internal  capsule,  since  this  pai-t  has  been  found  injured  in  cases 
of  anaesthesia  of  the  opposite  half  of  the  body  {hemianaxtheaia). 
The  terminal  arborisations  of  the  upper  sensoiy  neurons  oome 
into  indirect  relation  with  the  cortical  motor  cells;  and  thus 
probably  sensation  is  represented  by  much  the  same  convolutions 
as  those  which  form  the  motor  areas. 

Frontal  OonvolutionB. — The  postei-ior  extremities  of  the  upper 
two  frontal  convolutions,  adjacent  to  the  ascending  frontal,  contain, 
according  to  Ferrier,  centres  for  rotation  of  the  head  and  eyes ; 
the  posterior  extremity  of  the  third  frontal  convolution  is  con- 
nected on  the  left  side  with  speech  movements,  so  that  a  lesion 
there  situated  causes  motor  aphasia  (p.  279).  The  remaining  por- 
tion of  the  fi'ontal  convolution  seems  to  be  related  to  the  intellec- 
tual functions.. 


I 
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Superior  Temporo-spbeDoidal  OoiiToIutioii. — Ttiis  (.■oMtatni^  the 
ceuli-e  for  hearing,  and  lesiuns  of  certain  jiHita  of  it  pi-oduce  tiia 
condition  known  as  nord-deofness,  in  which  words  are  heard  an 
sounds,  but  their  meaning  is  not  undei^tood  (p.  2S0). 

Occipital   ConTolntions. — These   contain   coitical   centres  for  . 
vision,  and  their  destruction  on  one  Hide  eausoH  hemianopia  of  | 
the  opposit«.    Visual  <%ntres  have  also  been  placed  in  the  augular 
g^Tus  and  HupiH-mitrgina!  lobule  ;  lesions  uf  these  produce  word- 
blindness,  in  whit-b  words  iire  seen  but  not  understtwd  (p.  2K0). 

Optic  Thalamna.  — The  posterior  part  of  this  grey  moss  contains  I 
the  centiiil  ends  of  some  optic  nei-ve-fibres,  iind  lesions  may  pro-  I 
duce  L-onipk'te    hemianopia.      Diseaw  of  the  optic  thalamus  has 
also  been  present  in  cases  where  hemiplegia  lias  been  followed  by 
choreic  or  other  disoi'ders  of  moi-ement 

Internal  Capnilfl. — ^This  is  the  layer  of  white  matter  lying,  in 
front,  between  the  lenticular  nucleus  and  the  anterior  end  of  tlie 
caudate  nucleus ;  behind,  between  the  lenticular  nucleus  and  the 
optic  thalamus.  Theee  two  portions  ai-e  not  in  one  plane,  but 
join  at  an  obtuxe  angle,  opening  outwai-ds.  The  anterior  portion 
IB  stated  by  Itrissaud  to  contain  fibres  connected  with  the  in- 
tellectual functions  ;  at  the  angle  (or  yvnu)  pass  fibi'es  connected 
with  the  movements  of  the  eye,  the  head,  the  tongue,  and  the 
mouth  ;  and  through  the  postei-ior  limb,  the  remaining  pyramidal 
fibi'ea  (anterior  two-thii-da),  luid  tlie  sensory  fibres  (posterior 
thiiJ),  Near  this  posterior  thii-d  it  is  stated  tliat  fibi«s  run,  an 
injury  to  which  is  followed  by  post-hemiplegic  chorea  (p.  270). 
The  pynunidal  fibres  have  the  following  anwngement  fiflm  before 
backwiirds.  Nest  to  the  fibres  fm-  the  mouth  ai*e  those  for  move- 
inent«  of  the  shoidder,  and  then  successively  those  for  the  elbow, 
hand,  abdomen,  hip,  knee,  and  foot. 

Oerobellum.^ Lesions  of  the  hemisphea-es  are  not  always  accom- 
panied by  symptoms  unless  they  are  of  such  a  nature  und  sire  as 
to  pi-ess  upon  the  subjacent  pyramids  of  the  medulla  oblongata, 
or  loich  as  to  involve  the  median  lobe.  In  this  latter  case  occurs 
a  characteiTstic  fonn  of  ataxy  (p.  310),  vertigo,  and  sometimes 
convulsions  of  tetanic  and  opistliotonic  cliaractei-. 

Ponfl  Varolii. -=-Th is  portion  of  the  brain  contnins  the  pym- 
mirlal  tractri,  and  the  nuclei  of  the  fifth,  dirth,  and  seventh  nei-ves. 
Jju-ge  central  lesions  may  pai'alyBe  all  four  limbs  from  the  pi'ox- 
iniity  of  the  two  tracts  to  the  middle  line.  A  one-sided  lesion  in 
the  upper  part  pi-oduces  hemiplegia  of  the  oiJinaiy  type  on  the 
oppotdte  side  of  the  body ;  but  a  lesion  in  tlie  lower  part,  while 
involving  the  same  pyramidal  fibres  for  the  arm  and  leg,  is  below 
the  facial  fibres  for  the  opposite  side,  and  destroj's  the  facial  i 
nerve-roots  of  its  own  side.  There  is  then  pi'oduced  a  variety  of  I 
hemipl^^  known  as  crotsed  hemiplegia,  the  face  being  pundysed  [ 
on  the  side  of  the  lesion,  the  Rrm  and  leg  on  the  opposite  side.        \ 
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HEMIPLEGIA. 

Before  dealing  with  the  diseases  of  the  bi'ain  it  is  desirable 
to  describe  in  more  detail  the  form  of  paralysis  known  as  hemi- 
plegia. 

Though  this  tei-m  seems  to  imply  paralysis  of  one  half  of  the 
body,  as  a  fiict  some  muscles  ai*e  not  pai'alysed  in  ordinary  cases 
of  hemiplegia,  and  of  those  that  are  paralysed  some  suffer  much 
more  than  othei-s.  Paralysis  is  most  mai-ked  in  the  arm,  leg,  and 
face,  on  the  side  opposite  to  that  of  the  lesion  ;  the  muscles  of  the 
{  trunk,  chest,  and  abdomen  ai-e  but  little  affected,  and  the  ocular 

muscles  not  at  all. 

Even  in  the  face,  arm,  and  leg,  many  differences  exist.  In 
severe  cases  the  aim  and  leg  may  be  completely  motionless,  but 
in  milder  cases  the  leg  is  less  paral3rsed,  and  in  course  of  recovery 
the  leg  nearly  always  gets  better  fii'st.  The  facial  muscles  are 
never  paralysed  to  the  same  extent  as  they  are  in  a  lesion  of  the 
nucleus  or  trunk  of  the  facial  nerve  {see  p.  195);  the  upper  half 
of  the  face  is  always  less  affected.  Thus,  the  eye  can  always  be 
shut,  and  the  forehead  wrinkled,  though  it  may  be  obvious  that 
the  frontalis  and  the  orbicularis  ai*e  not  so  stix)ng  as  those  on  the 
opposite  side.  In  the  lower  part  of  the  face  the  pai-alysis  is 
marked ;  if  the  ptitieut  is  told  to  smile,  or  to  show  the  teeth,  the 
angle  of  the  mouth  is  drawn  up  on  the  healthy  side,  and  on  the 
pai-alysed  side  it  remains  unmoved  or  is  drawn  inwards.  Some- 
times there  is  a  slight  degree  of  paralysis  of  the  tongue  shown 
by  the  tip  being  turneil,  during  pi'otrusion,  to  the  paitilysed  side 
by  the  unbalanced  action  of  the  healthy  genio-hyoid  and  geniiv 
hyoglossus  muscles.  In  examining  this  point,  the  asymmetry 
due  to  the  facial  paralysis  must  be  i-emembei*ed,  and  the  position 
of  the  tongue  must  be  detei-mined  by  its  relation  to  the  teeth 
rather  tlian  to  the  lips.  Sometimes  the  chest  on  the  paralysed 
side  may  be  seen  to  expand  less  freely  than  on  the  other,  and  tiie 
weakness  of  the  abdominal  muscles  on  the  same  side  may  be 
shown  when  the  patient  coughs ;  but  any  paiulysis  of  the  spinal 
muscles  is  not  conmionly  observed,  and  the  movements  of  the 
eyeball  are  perfect.  ITie  explanation  conmionly  adopted  for  these 
variations  of  pamlysis,  under  apjmrently  similar  anatomical  con- 
ditions, is  that  suggested  by  Bi-oadbent.  It  is  first  to  be  observed 
tliat  the  pii-ts  that  are  least  paralysed,  or  not  paralysed  at  all,  are 
those  which  rai-ely  oi-  never  act  indei>endently  of  their  fellows  on 
the  opposite  side ;  whereas  the  paits  that  are  most  paralysed  are 
much  moi*e  independent,  and  may  be  capable  of  perfoioning  acts 
which  the  corresponding  muscles  on  the  opposite  side  are  unequal 
to.  As  exti'eme  instances  may  be  mentioned  the  eyes,  of  which 
one  never  moves  except  in  association  with  the  other ;  and  their 
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miiiji'les  ace  not  affei'teil.  In  coiitnist  with  tlieee  ni'e  tlie  huiids, 
of  wbicb  ibe  fight  may  be  able  to  do  tliingii  the  left  nLDSot,  uud 
VIM  vend  ;  aad  these  pai-ts  are  most  nfiected.  Broiiilbeut's  theory 
supposes  thut  in  the  case  of  tbe  muscles  most  (lommoiily  xssociat^d 
together,  the  couunissurtil  fibres  between  their  nerve-nuclei  become 
functionally  active,  so  that  in  the  event  of  a  lesion  preventing  one, 
suy  a  right  side  nucleus,  from  receiving  stimuli  from  the  left  brain, 
it  muy  be  stimulated  from  the  right  brain  by  impulses  passing  fiifit 
to  the  left  side  nucleus,  and  then  by  the  commissure  to  the  right 
side  nucleus.  On  the  other  hand,  if  in  the  case  of  the  less  iisso- 
ciuted  rotisctes  the  commissure  remuins  functiomilly  inactive,  such 
H  transference  would  not  take  place,  and  the  right  side  nucleus 
would  remain  completely  cut  off  from  the  cortical  centres.  It  may 
be  doubtful  at  what  exact  point  the  functional  communication 
between  the  two  sides  of  the  nervous  centres  takes  place  ;  hut  in 
any  case  the  bilaterally  associated  muscles  can  be  stimulated  by 
both  hemisphei'es,  whereas  the  muscles  acting  independently  ai'e 
excited  by  the  apposite  hemisphere  only. 

Cauaes  of  Hemiplegia. —I'h is  foim  of  pamlysis  mny  arise  from 
any  iesiun  involving  the  pymmidal  tract  fi-om  the  cortex  to 
the  up{ier  |iart  of  the  pons  Varolii.  Its  most  frequent  causes 
lU-e  cerebnd  hiemorrhnge,  cerebral  embolism,  and  tlirombosis ; 
iind  others  ai-e  injury  to  the  surface  of  the  brain,  meningitis, 
whether  suppurative  or  tubercular,  enc-epha litis,  turaows,  and 
abscess. 

Associated  Oonditious. — The  dmiition  of  hemiplegia  is  veiy 

variable.     It  may  get  completely  well  in   the  course  of  a  few 

weeks,  the  power  of  movement  being  gradually  restored  in  the 

face  first,  and  the  leg  afterwards,  so  that  the  patient  can  walk 

Hbout,  while  the  arm  is  .still  useless.     Sometimes,  however,  recovery 

progresses  up  to  a  certain  point  during  the  first  two  or  thiee 

months,  until  a  stage  is  reached  beyond  which  no  improvement 

bikes  place.     The  paralysis  is  then  generally  accompanied  by  a 

rigidily  or  contracture  of  the  muscles,  which  gradually  develops 

dunng  tbe  fii'st  few  weeks.     The  Angel's  become  Qex^  into  the 

palm  of  the  hitnd,  and  the  elbow  is  slightly  bent ;  any  attempt  to 

ime  the   flexion    is  resisted,  and  causes  considerable  }Hun. 

I  lower  extremity  the  knee  is  only  slightly  flesed,  and  the 

foot  is  often  extended  at  tbe  ankle.     With  this  so-called   late 

I   rigidity — to  coutnist  it  with  the  ligiUity  of  the  apoplectic  state 

described  below  (p.  SSS) — the   deep  refie.\es  are  increased,  the 

I   knee-jerk  is  gi'eater,  and  ankle-clonus  is  I'eadily  obbiiued.     The 

muscles  may  lose  a  little  of  their  bulk  fiom  disuse,  but  are  not 

f  de^neruted,  and  tbe   electrical   reactions,  faradic  and  galvanic, 

I  remain  normal.      This  condition  is  precisely  simUar  to  what  is 

f  seen  in  lesions  of  the  [lyi-amidal  fibres  (upper  nem'ons)  in  the 

I  .Bpinal  cord,  i.e.,  a  sjWHtic  i»irj.lysis.     In  the  siiroe  way  the  rigidity 
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and   increased   reflexes  have   been   attributed   to  the  secondary 

jij  degeneration  of  the  latei'al  tract ;  but  the  increa^ied  reflexes,  at 

)i  least,  are  present  from  an  early  stage  of  the  paralysis,  before 

f  degeneration  can   have  become   well   established.     More  rarely 

there  occur  in  the  partially-paralysed  muscles  other  disorders  c^ 
movement,  of  which  the  most  important  are  athetosis  and  past- 
hemipUgic  chorea. 

In  athetosis  there  is  a  constant  involuntary  slow  movement  of 

the  fingers,  which  are  abducted,  adducted,  flexed,  and  extended 

in  the  most  irregular  way.     Similar,  but  generally  less  extensive, 

movements  may  aflect  the  arms  and  the  toes.     In  post-hemipUgic 

\  chorea  the  movements  are  more  violent,  jerking  and  ataxic,  and 

\\  aflect  the  arm  and  leg  as  much  as  the  fingers  and  toes.     Both 

]  contractures  and  post-hemiplegic  movements  are  very  intractable. 

\  In  many  cases  of  athetosis  an  old  lesion  of  the  corpus  striatum  or 

I  optic  thalamus  has  been  found. 

A'tujuthesia  of  any  extent  is  not  common  with  hemiplegia.  If 
it  occui-s  with  the  onset  of  the  attack  it  generally  passes  off  within 
a  few  days ;  but  occasionally  a  complete  hemianeesthesia  is  present. 
This  is  on  the  same  side  of  the  body  as  the  paralysis — that  is,  the 
side  opposite  to  the  lesion — and  it  affects  equally  the  face,  arm, 
leg,  and  trunk  up  to  the  middle  line  of  the  body.  The  spedal 
senses  are  affected  at  the  same  time,  the  patient  being  unable  to 
smell,  taste,  hear,  or  see  on  that  side  of  the  body,  l^e  affectioB 
of  sight  is  a  real  blindness  of  one  eye,  or  amblyopia,  and  not  loa 
of  one  half  of  the  visual  field,  or  hemianopia  {see  p.  185). 

Covjiigate  deviaiiony  or  forcible  rotation  of  the  head  or  eyes  tc 
one  side,  is  occasionally  associated  with  the  sudden  or  apoplectic 
onset  of  hemiplegia :  it  may  continue  after  consciousness  has  re 
turned ;  but  it  generally  subsides  after  a  few  days  or  a  week 
Ferrier  has  found  that  there  is  a  region  of  the  cortex,  situate  in 
\\iQfraittal  lobe,  initation  of  which  causes  deviation  of  the  head 
and  eyes ;  but  pathological  results  sliow  that  conjugate  deviatioE 
is  not  resincted  to  lesions  of  one  locality  alone.  There  is,  how 
ever,  an  impoiliant  connection  between  the  position  and  thi 
nature  of  the  lesion  and  the  side  to  which  the  deviation  oocai« 
When  a  lesion  of  the  left  side  of  the  brain  occurs,  giving  rise  t< 
right  hemiplegia,  the  eyes  and  head  are  turned  to  the  left  side 
that  is,  the  eyes  are  turned  away  from  tJie  paralysed  side,  or  th' 
patient  is  said  to  look  towards  his  lesioti.  But  if ,  as  a  result  ( 
this  lesion,  there  should  occur  convulsions  in  the  paralysed  limb 
or  if  a  cerebral  lesion  of  any  kind  causes  convulsions  on  tl 
opposite  side  with  rotation  of  the  head,  neck,  and  eyes,  t 
rotation  will  be  towards  the  con\'ulsed  side — that  is,  the  patif 
will  appear  to  look  away  from  his  lesion.  And,  similarly  w 
right-sided  lesions,  there  will  be  left-sided  paralyris  with  rig 
sided  deviation,  or  left-sided  com^lsion  with  left-sided  devii^ 
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Always,  then,  iu  cerebral  lesions,  deviation  with  paralyais  Ls 
awuy  from  the  panilj'sed  side,  deviution  with  convulsion  is 
tow&rdd  the  coninJsed  side.  So  far  as  the  nerve  mechanism 
i»  concerned,  the  fotlowir^  explanation  of  the  phenomena  was 
given  by  Ross ;  For  purposes  of  vision  on  any  one  side  of  the 
body,  the  external  rectus  of  that  side  receives  the  first  atimulus 
and  the  internal  rectus  of  the  opposita  side  is  at  the  same  time 
innervated,  not  dii-ectly  from  its  cortical  centre,  but  by  commis- 
sural fibres  between  the  nucleus  of  the  tbii'd  nei've  and  that  of 
the  sixth.  With  increased  stimulus  to  see  to  the  right,  the  robitoi' 
muscles  of  the  head  and  neck  (deeji  muscles  on  the  right  side,  and 
stemomastoid  on  tlie  leji  side)  are  brought  into  action,  being  also 
inuer^'ated  by  commissural  fibres  between  the  sixth  n^^-e-nucleus 
and  their  own.  Thus  a  cortical  or  supra-nuclear  lesion  on  one 
side  stimulating  the  centre  of  the  opposite  sixth  nerve  will  cause 
convulsive  deviation  of  the  opposite  eye  to  the  opposite  fiide,  away 
from  the  lesion  ;  and  the  other  associated  muscl««  will  follow  suit. 
On  the  other  hand,  a  destructive  cortical  or  supra-nuclear  lesion 
on  one  »iide  will  paralyse  the  opposite  sixth  nerve  and  with  it  the 
nerve  to  the  internal  rectus  of  the  same  Hide  as  the  lesion,  and 
the  nerves  to  the  muscles  which  rotate  to  the  opposite  side  ;  and 
hence  the  rotation  of  these  parts  by  the  action  of  antagonistic 
muscles  Imnards  the  lesion.  This  explanation  seems  to  me  much 
leas  satisfactory  an  Tegarda  the  paralytic  deviation  than  as  regards 
the  deviation  with  convulsion.  Spasm  of  its  antagonist  is  not  the 
necessary,  nor  even  the  usual,  immediate  result  of  paralysis  of 
any  muscle  ;  and  in  the  paralytic  cases,  the  deviation  of  the  heail 
is  fOTcible  and  spasmodic,  and  it  resists  all  oi-diuarj-  efforts  to 
replace  it  in  a  median  position. 

Lesions  in  the  potu  Varolii  may  also  cause  deviation,  but  the  1 
results  are  the  converse  of  the  above ;  liecause  at  this  level  a, 
lesion  which  damages  the  pyramidal  iibres  corresponding  to  the 
opposite  arm  and  leg  will  involve  the  sixth  nerve  (and  nucleus) 
to  the  external  rectus  of  the  damaged  side.  With  a  destroying 
lesion  the  deviation  is  towards  the  pai-alyaed  side  and  away  from 
the  lesion ;  with  a  convulsing  lesion  the  deviation  is  away  from 
the  convulsed  aide  and  towards  the  lesion. 

Another  condition  frequently  associated  with  hemiplegia  is  a 
form  of  loss  of  speech,  called  aphasia.     It  is  desciibed  below. 

Hemiplegia  commencing  in  early  childhood  presents  some  special 
features,  and  it  will  be  sepiLrately  described  with  the  subject  of 
Encephalitis  {aee  Infantile  Hemiplegia). 
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APHASIA. 

T)te  tet'm  aphasia  means  loss  of  speech  from  a  cerebiiil  lesion 
Hiid  must  be  distiuguished — 

(1)  From  aphonia,  or  voicelesanesa,  which  is  due  to  failure  ol 
the  Ini'yngeal  muscles,  and  is  not  indeed  a  loss  of  speech,  sinct 
woiils  aiu  be  uttered  by  whispering ; 

(2)  From  anarlhria,  or  defect  of  nrticulnlion,  which  is  due  tc 
imperfect  action  of  the  muscles  of  the  lips  and  tongue,  consequent 
upon  leHions  of  the  meduIJH  ohlongntn,  oi*  the  Der\'es  proceeding 
thence  (hulboi'jiai'alysis); 

(>^)  Fixim  pui-ely  mental  al>et'ration.s  independent  of  demonsti'ubU 
lesioQ  of  the  cerebml  centres. 

With  rare  exceptions  apliaciu  is  due  to  a  lesion  on  the  left  side 
of  the  brain,  and  consequently,  if  it  is  associated  with  hemiplegia, 
it  is  witli  a  right  hetniplegia  and  nut  with  a  left  hemiplegia.  The 
only  explanation  of  tliin  is  tlutt  the  left  side  of  the  brain  is  alone 
or  cliiefly  educated  for  speech  processes ;  and  this  view  receiver 
support  from  the  rare  case^  of  apluisia  associated  with  left  hemi' 
ple^^,  in  which  it  Ikss  often  been  found  tliat  the  persons  were 
left-handed.  It  is  thus  suggested  that  the  side  of  tlie  brain  which 
is  educated  for  the  moat  extensive  use  of  its  associated  opposite 
arm  also  develops  the  functional  activity  of  its  speech-centres, 
wliile  thase  of  the  opposite  side  ore  comparatively  inactive,  though 
there  is  I'eason  to  believe  tjiat  tliey  do  take  some  share  in  speech- 
pi-ucesses.  In  aphasia,  then,  the  muscles  of  the  lips  oi-e  used 
peifectly  so  far  as  the  utterance  of  any  lettera  or  eveu  of  syllables 
is  concei'ned.  The  woida  which  the  patient  can  speak  ai-e  clear, 
distinct,  and  natural,  or  if  woi-ds  and  syllables  are  mixed  unintel- 
ligibly, it  is  obviously  fi-om  imperfection  of  the  higher  c«ntreH  or 
fi-om  want  of  perfect  automatism  in  them,  iiither  than  in  the 
action  of  the  muscles  of  Brticulation.  Tliei-e  is  none  of  the  blurred 
utterance  or  thick  speecli  of  bulbar  paralysis,  general  paralysis, 
or  alcoholism.  Hut  the  ]>ossil)le  defects  are  very  numeroiut,  and 
ai-e  as  follows  : — 

The  patient  may  be  able  to  utter  no  woitl  at  all ;  or  he  can  only 
say  a  few  woi-ds,  such  as  "  yes  "  or  "  no,"  or  give  his  name,  or  he 
may  liave  the  use  of  some  half-dozen  woitls,  which  he  gi\e^  in 
answei'  to  everj-  cjuestion.  He  is  unable  to  give  names  to  any 
object  shown  him.  In  some  nises,  if  the  jmtient  is  told  the  name, 
he  appeiiiti  not  to  recognise  it,  and  certainly  cannot  repeat  it ;  in 
other  cases  he  recognises  it  at  once  and  ivjieats  it.  Some  patients 
are  utterly  uuconscious  of  the  unfitueHS  of  the  words  they  use  for 
the  ideas  they  seem  to  want  to  oxpretw ;  otliers  perceive  at  once 
their  mistakes,  and  manifest,  as  a  rule,  considerable  annoyaDce 
thereat.     If  aphasia  coexists  with  right  hemiplegia  it  is  ncrti  but- 
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priaiiig  that  the  patient  shoiiliil  be  imuble  to  write  ;  l)ut  if,  aa  rnuy 
happen,  aphonia  occurs  alone,  or  u  slight  hemiplegia  quickly  re- 
covers, it  is  observed  that  the  patient  with  uplmsia  is  hIho  unable 
to  write  intelligibly  or  at  all,  a  condition  which  is  CAlled  agraphia. 

The  above  defects  may  be  conveniently  arranged  for  investiga- 
tion uf  any  ouie  in  the  following  order,  assuming,  of  course,  tlmt 
the  patient  can  see  and  is  not  totally  deuf.  He  may  be  unable 
(a)  to  hear  words  spoken ;  {b)  to  understand  words  spoken  ;  (e)  to 
see  words  written  and  printed  ;  (d)  to  understand  words  written 
and  printed;  (e)  to  speak  from  memory;  (/)  to  i-epeat  words; 
{g)  to  i-ead  aloud,  I.e.,  to  speak  from  night ;  (A)  to  write  from 
memory ;  (i)  to  write  from  dictation,  i.e.,  from  woi-ds  heard  ;  (A)  t'j 
write  from  a  copy,  i.e.,  from  words  seen. 

Speech  depends  not  only  upon  perfect  co-ordinating  and  motor 
(ongoing)  processes,  but  also  very  largely  upon  the  functions  by 
which  the  materials  for  speech  are  supplied,  and  these  are  the 
senscA  of  hearing  and  of  sight. 

It  is  sufficient  here  to  point  out  that  the  child  leai-ns  to  speak 
by  attempting  to  imitAte  words  which  it  fiiiit  heaiti,  and  that  aul>- 
sei]uently  the  process  is  very  mucJi  aided  by  printed  and  wiitteii 
words  and  by  objects  which  are  seen. 

The  nerve  apparatus  concerned  consist  of  the  following  paita ; — 
(1)  The  auditory  speech  centre,  in  the  upper  extremity  of  the  fii-st 
left  temporo-sphenoidul  convolution ;  (2)  the  visual  speech  centre, 
in  tlie  left  angular  gyrus  and  supi'a-marginal  g\n'us ;  (A)  the 
motor  speech  centi'e,  in  the  jxisterior  jmrt  of  the  third  left  frontal 
convolution,  or  Broca's  convolution  ;  (4)  the  mot«r  writing  centre, 
probably  in  the  posterior  port  of  tlie  second  left  frontal  convolu- 
tion, related  to  the  muscles  of  the  baud ;  (A)  couinussiu^l  fibi-eR 
between  these.  An  ideational  or  psychical  centre  {(i),  in  com- 
missural connection  especially  with  (1)  and  (3),  ia  assumed  by 
some  authors,  but  denied  by  others. 

Lesions  of  the  first  fotu-  centres  and  of  the  conuniKaunil  fibre.>i 
will  cause  some  form  of  aphasia  or  agraphia.  If  the  motoi-  speech 
centre  is  destroyed  there  is  motor  aphasia.  If  either  the  aiiiiitui*y 
or  the  visual  speech  centre  is  destroyed  there  is  aentory  aphana. 
A  lesion  may  be  large  enough  to  involve  two  or  more  uf  these 
centres,  or  commissural  connections  rather  than  centres  may  be 
injure<l,  so  that  various  ctimbinntions  of  aphasic  conditions  may 
result  in  different  instances. 

Motor  Aphasia. — The  patient  is  .speechless,  or  has  but  few 
woi-ds  at  command.  There  are  often  words  like  "  yes ''  or  "  no," 
or  interjections,  or  words  used  emotionally,  as  ontliB ;  he  can 
undei'stand  what  is  said  to  him,  his  sensory  centres  being  un- 
affected ;  but  he  cannot  repeat ;  he  is  peTiectly  aware  of  any 
errors  that  he  makes,  if  he  says  anything  at  all.  Thus  he  is 
deficient  in  respect  of  e,  /,  and  g.     In  manv  cases  of  motor  aphasia 
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lli«  iMtietit  Ixasi  alsu  otber  defects.  Tliiu  he  may  ba%~e  alexia,  or 
iimbility  to  reail  so  us  to  uuderstiiud  (d),  aud  tLis  has  been  thought 
to  result  bwftiise  t.lie  motor  apeeoh  processes  die  so  much  employed 
in  the  act  of  reading.  And  he  may  have  agrapitia  (A,  i,  i); 
Noinetimes  he  may  be  able  to  write,  but  not  to  copy.  But  it  has 
Iteen  shown  tlint  motor  aphasia  can  occur  without  either  alexM 
or  tigrophia :  alexia  when  present  is  probably  due  to  a  co-existing 
lesion  of  tlie  auditory  word-centre,  and  Rgraphia  to  a  lesion  of  the 
(.'entre  above  mentioned  as  probable. 

Sensory  Aphasia.— This  is  associated  with  one  or  other  of  two 
tiiiiclional  defects— MWTi^rfea/Viesa,  due  to  lewon  of  the  audiUuy 
Hpeeoh  centi-e ;  and  wordrbiindneas,  due  to  lesion  of  the  visual 
upeet'h  centre.  In  woH -deafness  the  patient  can  hear  ordinary 
sounds,  but  cannot  recognise  and  underatand  words  spoken  \io 
him,  cannot  repeat  words,  and  cannot  wi'ite  from  dictation.  As 
the  nuditoi'y  word-images  ai'e  essential  both  for  perfect  written 
and  spoken  matter,  he  speaks,  i'ead»  aloud,  and  widtes  imperfectly, 
using  wrong  words  aud  syllables — pamphrasia  aud  paragraphia. 
Thus  he  is  defective  in  a,  b,  d,/,  g,  i,  k. 

In  woiKl-blindness  the  patient  cannot  see  or  understand  woi-d« 
printed  or  written,  cannot  read  aloud,  aud  cannot  wi-ite  spon- 
taiieously  from  dictation  oi-  copy,  an  writing  in  stimulated  directly 
from  the  visual  centre,  but  he  may  be  able  to  talk  well.  His 
defet^  are  e,  d,  g.  A,  i,  k. 

In  a  variety  of  woi'd-blindneea  {aub-cortioal  alexia)  the  lesion  ia 
Iwluw  the  cortex,  cutting  through  cconmissural  fibres  only.  The 
patient  can  then  write  voluntarily  and  from  dictation.  In  theete 
nuies  also,  or  in  any  lesions  of  the  visual  speech -centre  deep  enough 
to  involve  the  optic  radiations  of  Cii'utiolet,  the  connexions  of  the 
centre  with  tlie  retina  are  injured,  and  the  patient  has  hemianopia 
of  the  aide  opposite  to  the  lesion. 

Two  other  conditions  may  be  associated  with  sensoiy  aphasia : 
tliey  ai'e  niind-deafntu,  or  inability  to  I'ecogniae  the  Tneaning  of 
any  kind  of  sound ;  and  mutd-bUftdnem,  or  inability  to  recognise 
the  meaning  or  use  of  any  kind  of  object. 

Recovery,  or  at  any  rate  improvement,  in  speech  may  result 
from  education  of  the  opposite  hemisphere — il  verj-  slow  process 
^-or  from  stimulation  of  the  motoi'  centie  by  the  opposite  hemi- 
sphere in  caseN  where  the  lesion  is  in  the  motor  path,  below  the 
speech-centre  ibtelf,  and  where  the  calloeal  tibres  connecting  the 
speech-centre  with  the  opposite  side  are  untouched. 

Besides  the  organic  lesions,  such  as  embolic  softening  and 
htemorrhage,  which  more  commonly  produce  aphasia,  functional 
diiiturhances  may  cause  it,  such  as  migraine  and  right-sided  oon- 
I'nlsions.  Hyst«ria  more  often  leads  to  aphonia  from  laryngeal 
failure. 
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OEBEBBAL  HiBMOBBHAGE. 

In  dealing  with  diseases  of  the  brain  the  greatest  pt'oiuinence 
miist  be  given  to  diHeiises  of  the  vesjsela  of  the  brain,  wliich 
are  responsible  for  the  majority  of  atsea  of  i-erebml  pai-alyHis. 
Rupture  of  the  vessels,  with  esoipe  of  blood  (hiemoir/tage)  into 
the  brain,  and  obstruction  of  the  uj-teries  by  emioHam  and  by 
ihromboeit,  are  the  forms  of  vyscukr  le^ioti  that  have  to  be 
considei-ed. 

etiology. — Cerebral  hemoiThage  occurs  more  frequently  in 
men  than  in  women,  and  moi'e  in  advanced  life  than  in  youth. 
Thus  it  occui's,  but  is  veiy  infrequent,  below  the  age  of  thirty, 
and  hag,  indeed,  occuiTed  in  one  as  young  aa  nine ;  but  some- 
thing like  foui'-fifths  of  the  cnses  occvir  aftet'  the  age*  of  foily. 
A  large  proportion  have  gi-anular  ItidneyH  and  hypei-trophied 
hearts ;  the  ai'tenes  afe  geneinlly  at  the  name  time  thickenet) 
or  atheromatous ;  and  frequently  the  actual  cause  of  hemor- 
rhage is  the  rupture  of  minute  (miliary)  aueurysmH,  which 
are  found  on  the  branchen  of  the  cerebral  arteries.  Alcohol, 
gout,  and  sj'philis  have  their  shore  iu  the  pixHluetiou  of  these 
artei-ial  lesions.  HremoiThage  ia  sometimes  associated  with  heart 
disease  and  enUocai'ditis,  and  this  is  especially  the  case  when 
it  OQCUI'S  in  (jiiite  young  people.  Fixibably  in  tJiese  instances  an 
embolism  has  been  the  first  lesion,  around  which  the  artery  lias 
softened,  and  then  it  has  ruptured  ;  or  the  aitery  has  yielded  so 
as  to  form  an  aneurysm  wliich  has  subsequently  hurst — a  process 
simihu'  to  wliat  will  be  desa-ibed  u*  occun-ing  iu  tlie  hiemori-Iiage 
from  tlie  lung  iu  phthisis.  The  comparatively  slight  suppoit 
that  the  walls  of  ai-teries  i-eceive  fi'om  the  soft  bi'sin-tissne  may 
be  a  I'eason  why  they  niptui-e  so  much  moi-e  oft«n  than  vosHels  in 
other  parts  of  the  body.  UteniorrliageH  often  occur  in  the  Rub- 
stauce  of  tumours  of  the  brain,  and  they  may  be  so  large  as 
to  i-ender  their  source  uncertain,  lastly,  there  may  be  smaller 
hemorrhages  in  conditiouM  of  getietal  tendency  to  bleeding  (scutxt, 
purpura),  and  a»  a  local  residt  after  ligatiU'e  of  the  common 
cai-otid  artei-y. 

Seats  of  HEBmonhage. — Scai-cely  any  part  of  the  bi-ain  is  exempt 
from  the  risk  of  hfemon-hage,  but  it  is  much  moi'e  frequent  at  the 
base  iu  the  neighbourhood  of  the  corpus  sti'iatum  and  optic  thala- 
mus, which  are  mainly  supplied  by  the  branches  of  the  middle 
cerebral  ai-teiy.  One  large  branch  runs  upwards  on  the  outer 
side  of  the  lenticular  nudeia,  and  has  been  <kl]ed  by  Chareot  the 
"  artery  of  cerebral  hwmoiThage,"  from  the  frequency  with  which 
it  ruptures.  Vessels  may  also  buret  in  tlie  lateml  ventiicles 
UtJitricuiar  hirmorrkage),  or  on  the  sui-fnce  of  the  biain  (meningeiU 
hamorrhage) ;  but  when  blood  is  found  in  these  situiitionw,  it  has 
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often  pi'dceedwl  from  a  hnmonhage  primarily  in  the  cerebral 
sul>atance. 

Anatomical  Ohanges. — Under  difTerent  circumstances  the  blood 
effused  may  be  small  in  quantity,  or  amount  to  several  ounces. 
In  the  latter  cone  it  tears  up  the  brain-tissue,  destroying,  for 
instance,  the  great  ganglia,  and  the  internal  capsule,  and  ex- 
tending thence  into  the  centrum  ovale ;  or  it  may  burst  through 
the  optic  tlialamuR  or  caudate  nucleus  into  the  lateral  ventricle. 
Tlience  the  blood  flows  by  the  aqueduct  of  Sylvius  into  the  fourth 
ventricle.  Such  casee  are  lapidly  fatal,  and  pott-viorlem  examina- 
tion i-eveaJH  a  mass  of  black  clot,  filling  the  ventricle,  and  occupy- 
ing much  of  the  hemisphere,  surrounded  by  bi-nin-tisaue,  which  is 
I'Hgged,  and  discoloured  by  blood.  Tlie  pressui-e  exerted  by  the 
clot  is  shown  by  one,  or  even  both,  hemispheres  being  enlai^ed, 
with  flattened  convolutions,  and  closed  sulci.  In  cases  which  have 
lasted  a  few  days,  there  is  the  same  black-red  clot,  and  the  brain- 
tissue  around  in  soft  and  discoloured  yellow,  from  absm^tion  of 
haemoglobin.  In  later  stage.s,  the  clot  beeomE«  brown,  or  brownish- 
yellow,  consifiting  of  disintegiat«d  blood  and  nei-^'e-tissue ;  and 
tlie  surrounding  tissue  is  fi'equently  softened  (white  softening), 
and  contains  granule-coi-puscles.  Finally,  in  patients  that  sur- 
vive, the  blood  becomes  absorbed,  and  leaves  a  tawny  or  orange- 
ooloured  spot,  in  whicli  ciystals  of  hfematoidin  can  be  found ;  or 
a  cyst  may  remain,  containing  serous  fluid ;  or  a  distinct,  tough, 
fibroiiR  scikr,  discoloured  also  by  the  remains  of  blood-pigment- 

Secondaiy  Degeneration. — Permanent  lesions  of  ^e  pyramidal 
tract,  or  of  the  cortical  motor  area,  are  followed  by  descending 
secondaiy  degenerations,  like  those  which  occur  in  disease  of  the 
spinal  cord.  Such  degenerations  follow  the  course  of  the  pyramidal 
fibres  below  the  lesion ;  thus,  a  lesion  of  tlie  internal  capsule 
(and  it  is  to  l>e  obsen'ed  that  lesions  of  the  corpus  striatum  and 
optic  tlialamus  alone  are  not  followed  by  secondary  degeneration) 
causes  this  change  to  take  place  in  the  middle  third  rf  the  cms 
cerebri,  in  the  anterior  part  of  the  pons,  in  the  pyramid  of  the 
medulla  oblongata  on  the  same  side,  in  the  column  of  Tiirdc, 
also  on  the  same  side,  but  in  tile  posterior  part  of  the  lateisl 
column  of  the  spinal  cord  for  it!<  whole  length  on  the  t^>paiute 
side. 

Oosne  and  Symptonu. — Apoplexy. — Cerebral  tuemmrhage  may 
be  preceded  for  days  or  weeks  by  occasional  giddiness,  numbnees 
or  twitching  of  the  fingei-s,  or  headaches ;  but  these  are  not  ao 
much  indications  of  the  sevpi-e  attack  to  come,  as  evidences  of 
existing  disease  of  vessels,  and  perhaps  due  themselves  to  slight 
hsemorrhages.  On  the  other  hand,  it  may  come  on  witliout  any 
warning  whatever.  Sometimes,  also,  it  seems  attributable  to  a 
definite  cause,  such  as  a  muscular  effort,  ^'iolent  coughing,  or 
straining  at  stool,  but  at  others  it  occurs  when  the  patient  is 
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perfectly  quiet,  oi'  even  during  sleep.  Jii  iiunitTouB  eases  1*11!- 
br»l  hinnorrliage  cnusee  apoplexy — tliat  ia,  the  pitieDt  is  uti-uck 
down  suddenly  unoonBcioim  or  quickly  liecomee  bo  ;  and  the  associa- 
tion between  litemoiTfaage  and  apoplexy  lias  been  so  cloee  tliat  the 
term  upoplexy  has  l>een  applied  to  the  actual  bleeding  as  well  ns 
to  the  special  symptom  which  it  causes,  not  only  in  the  b:iiin, 
but  also  in  other  organs :  for  iusfatnce,  htemorrhage  in  the  lung 
has  been  described  an  jiulmun&ry  apoplejcy.  But  this  is  cleai'ly 
wrong,  and  the  tenn  apoplexy  ought  to  be  restricted  to  the  ideii 
of  sudden,  oi'  ut  leant  rapid,  lose  of  consciousness  and  power.  As 
a  fact,  it  is  rarely  that  a  patient  is  absolutely  struck  down  and 
unconsciousness  in  a  moment ;  but  it  does  happen,  and  patients 
linye  died  in  five  or  ten  minutes  From  the  first  symptom.  More 
often  the  symptoms  come  on  slowly.  Xb£_£^tieut  is  seised  with 
intense  pain  in  tlie  bead,  bectHues  fuint  or  slightly  collapsed,  may 
be  sick  or  have  a  slight  convulsion ;  and  then,  after  half  an  hour 
or  HO,  gradually  sinks  into  a  condition  of  coma.  This  oi-der  of 
events  has  been  called  iiu/ratvacent  apoplexy.  Or.  the  first  nym- 
ptoma  may  show  themselves  in  the  motor  system ;  the  patient 
mumbles  in  his  speech,  or  his  arm  falls  powerless,  and  he 
gradually  droops  over  to  one  side,  falling  if  not  supported,  and 
then  lapses  by  degrees  into  couui.  Or  the  coma  may  be  developed 
in  a  few  hours  through  stages  of  luci-easiug  drowsiness.  Ck«^- 
sionally  the  attack  begins  with  convulsions,  or  vomiting  occurs  as 
an  eai-ly  symptom.  Lastly,  in  cases  whei*  the  patient  is  found 
by  the  friends  alone,  or  piciied  up  in  the  sti'eeta  unconscious,  or 
is  unable  to  be  roused  in  the  morning  from  sleep,  it  is  impossible 
to  say  what  the  onset  has  been.  But  undoubtedly  cerebral 
luemon-hage  may  occur  without  apoplexy  ;  a  veiy  slight  bleeding 
into  the  motor  ir&ct  alone  may  give  lise  to  paralysis  without  loss 
of  consciousness. 

The  patient  suffering  from  hsemoirhagic  coina  lies  completely 
unconscious,  and  mnnot  be  roused  by  shouting  or  any  form  of 
stimulation  of  his  skin.  The  face  is  flushed,  the  pulse  is  full  and 
tense,  the  breathing  is  aUrioroua,  a  loud  siKiring  noise  being  made 
in  consequence  of  the  palate  or  tongue  falling  back  and  impeding 
the  passage  of  air  into  the  chest.  Tile  condition  of  the  limbs 
vaiies:  both  legs  and  arms  may  be  quite  flaccid,  falling  at  once 
when  raised ;  or  it  may  be  obvious  that  the  leg  and  arm  on  one 
side  ai'e  more  flaccid  than  tliose  on  the  other.  The  muscles  of 
the  face  share  in  the  paralysis,  and  the  cheeks  are  pufl'ed  out  and 
sucked  in  with  the  processes  of  respiration ;  this  may  also  occur 
only  on  one  side.  Sometimes,  however,  the  limbs  of  one  or  both 
sides  are  in  a  condition  of  rigidity,  the  muscles  contracted  and 
resisting  extension  or  flexion.  The  deep  I'efleses  arc  commonly 
increased,  and  the  skin  reflexes  are  absent,  Tlie  pupils  are 
variable  :    they  are  sometimes   contracted,  at   others,   dilated  of 
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unequal.  Conjugate  deviation  may  occdr.  The  temperature 
shows  a  slight  fall,  which  may  continue  till  death,  or  if  life  is 
prolonged  it  rises  a  little  above  the  normal.  Sugar  and  albumen 
are  occasionally  found  in  the  urine,  from  pressure  on  the  medulla 
oblongata.  In  very  severe  cases,  the  pulse  and  breatliing  are 
rapid,  there  is  profuse  sweating,  and  intense  flushing  of  the  face 
and  skin  generally ;  then  after  a  time,  two  or  three  hours  or 
more,  the  patient  becomes  livid,  rales  occur  in  the  larger  bronchi 
and  trachea,  tlie  pulse  gets  weaker,  tlie  breathing  slower,  and 
finally  death  takes  place.  Tlie  fatal  termination  may,  however, 
be  delayed  for  sevenil  days,  during  which  the  lungs  are  very 
apt  to  suffer  from  (edematous  pneumonia ;  and  the  occaaianal 
passage  of  pai-ticles  of  food  or  fluids  through  the  glottis  perhaps 
contribute.1  to  the  inflammation  of  these  organs.  In  more 
favourable  cases,  the  patient  lies  simply  comatose,  with  but  little 
disturbance  of  his  pulse  or  respiration,  and  giadually  regains  his 
senses  in  the  coui-se  of  a  few  horn's  oi-  two  or  three  days.  In  a 
large  proportion  of  cases,  the  patient  is  then  found  to  be  suffering 
from  hemiplegia,  which  muy  iteelf  slowly  I'ecover  or  be  permanent 
(see  p.  274). 

Diagnosis.— This  has  to  be  made  from  embolism,  from  unemia, 
from  alcoholic  intoxication,  and  other  conditions ;  it  will  be  best 
considered  after  cei-ebi-al  embolism  has  been  described. 

Prognosis.— This  is  generally  unfavourable  in  proportion  to 
the  extont  or  severity  of  the  Srst  sj-mptoms.  That  apoplexy  is 
often  fatal  is  well  known,  and  death  may  take  place  at  different 
inton'als  after  the  onset.  The  cases  ai«  grave  in  which  the  coma 
is  profound,  with  much  stortor,  flushed  or  congested  face,  fidl 
bounding  pulse,  and  conipleto  relaxation  of  all  the  limbs. 

If,  after  recovery  fi'om  the  first  coma,  headache  continuee,  and 
the  patient  again  becomes  di-owsy,  the  I'esiilt  is  likely  to  be 
seiioua,  and  probably  inflammatory  changes  are  taking  place 
about  the  clot,  or  In  the  area  of  softening. 

Treatment. — In  an  attack  of  apoplexy,  the  patient  should  be 
in  the  recumbent  patition,  with  the  head  and  shoulders  slightly 
raised.  Stertor  is  oft«n  diminished  by  placing  him  on  one  side, 
and  this  is  further  beneficial  by  allowing  the  full  play  of  at  least 
one  lung — viz.,  that  which  is  uppei-most.  An  ice-lwg  should  be 
applied  to  the  head.  If  the  bowels  are  known  to  be  confined,  or 
not  recently  opened,  a  drop  of  croton  oil  or  a  few  grains  of 
Qtlomel  may  be  placed  on  the  tongue,  or  an  enema  of  castor  <n1 
or  turpentine  may  be  administered.  If  the  coma  continues  tlte 
catheter  may  be  requii-ed  to  empty  the  bladder.  Venesection  is 
rarely  carried  out  now,  and  is  not  generally  desirable,  though 
formerly  it  was  the  universal  practice.  By  some  writers  it  is 
considered  justifiable  where  there  are  signs  of  high  arterial  tension, 
with  deep  congestion  of  the  face,  strong  pulsiition  of  the  carotids, 
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niid  full  kIow  ptilse:  and  Fagge  RUggecitetl  that  it.  might  he  right 
it)  uases  of  ingiiivesceiit  apoplexy,  when,  aftei-  the  tiist  shock  or 
collapee,  the  circuktioD  i»  bi^initiog  tn  i-e-establish  itaetf,  and  thuu 
»  HecoQcl  hemorrhage  may  possibly  be  avoided.  Occtieionally, 
mpid  improvement  under  the  use  of  bleeding,  oi-  of  1eec:hea  appUed 
to  the  temple,  hits  been  seen,  but  the  natute  of  such  e&ses  miiit  be 
doubtful.  In  later  stages,  pain  in  the  head  requires  the  coDtioiied 
application  of  ice,  the  patietit  Bliould  be  carefully  nui-eed  to  pi-event 
the  formation  of  bed-jtores,  and  a  water-bed  may  be  needed.  If 
liemipl^ia  occur  without  loss  of  consciousness,  the  patient  should 
)>e  kept  quiet  in  bed,  the  bowels  should  be  attended  to,  and  a  light 
diet  of  fish,  milk,  custard  puddings,  &c.,  should  be  enforced  foi' 
Boue  days  or  weeks.  Neither  here,  nor  in  the  cases  begiuuing 
with  coma,  can  the  treatment  of  the  paralysis  be  entei'ed  upon 
until  all  evidences  of  active  mischief  in  the  brain  have  subsided. 
Generally,  after  six  weeks  or  two  months  the  pai-ulysed  limbs  may 
be  gently  fai^dised  ;  but  if  headache,  dizziness,  m'  other  unpleasant 
aensaticms  are  caused  by  this  treatment,  it  must  be  delayed  yet 
longer.  As  the  muscles  contract  to  faiadism,  this  form  of  ele«v 
ti-icity  may  be  employed,  witl)  the  object  of  maintaining  tlie 
muscles  in  the  highest  state  of  efficiency  possible  to  them  under 
the  circumstances.  If  contractm-es  show  themselves,  passive 
movements,  frictions  and  fai'adisation  of  the  antagonists  of  the 
contracting  muscles  should  be  employed.  Tiie  possibility  of  a 
second  attack  should  lie  remembered,  and  the  patient  should  have 
always  a  Ught  simple  diet,  should  avoid  alcohol  in  eJicees,  take 
only  moderate  exercise,  and  keep  from  business  or  other  mental 
won-y  as  much  as  possible. 


EMBOLISM  AND  THROMBOSIS  OF  OERBBBAL 
ARTERIES. 

PattaolOKy. — The  usual  uiuse  of  embalisM  is  miti'ai  or  aoilic 
endocarditis ;  the  former  in  fai-  moie  common.  In  either  case 
particles  of  fibrin  ai*  deta.che<l  from  the  surface  of  the  valvec,  or 
in  the  case  of  a  contracted  mitral  orifice,  lilnin  may  be  depositeil 
in  the  dilated  left  auricle,  and  subsequently  detached  and 
(HTried  into  the  cerebral  vewsels.  The  middle  cei-ebml  ai-teiy  is 
more  often  obstructed  than  others,  but  the  statement  of  most 
writers  that  the  left  is  much  more  often  plugged  than  the  light 
is  doubted  by  Fagge,  who  found  in  twenty-one  cases,  taken  with- 
out selection,  tlutt  the  right  artery  was  plugged  in  ten,  rhe  !fft 
ouly  in  eleven. 

Thrombosis  is  most  frequently  caused  by  disease  of  tiie  ve^iel 
wall,  such  as  atheroma,  by  which  the  sui-face  is  roughened,  and 
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fibrin  is  consequently  deposited.  Syphilitic  disease  of  the  arteries 
produces  considemble  narrowing  of  their  channels,  and  also  invites 
thrombosis.  In  addition,  thrombosis  may  occur  from  several  con- 
ditions weakening  the  circulation,  such  as  those  resulting  from 
enteric  fever,  typhas,  cancer,  phthisis,  and  other  severe  illnesses. 

Embolism  and  thrombosis,  by  obstructing  the  circulation  of  the 
blood,  alike  lead  to  softening  of  the  districts  of  the  brain  to  which 
the  vessels  correspond,  unless  the  vjiscular  supply  is  maintained  by 
means  of  anastomoses.  These  are  not  abundant  in  the  case  of 
the  cerebral  vessels,  and,  indeed,  the  vessels  going  to  the  central 
ganglia  are  really  terminal  vessels,  while  those  going  to  the  cortex 
of  the  brain  do  anastomose  more  or  less.  At  least,  this  is  true  of 
the  distribution  of  the  middle  cerebi-al  ai-tery — the  vessel  most 
often  obstructed.  A  part  of  the  brain  in  which  softening  has  taken 
place  has  generally  lost  the  smooth,  glistening  surface  of  a  normal 
brain-section,  is  more  opaque,  or  grey,  or  speckled ;  it  breaks 
down  readily  under  a  stream  of  water ;  or  it  is  milky,  or  diffluent. 
It  shows  under  the  microscope  drops  of  myelin,  portions  of  nerve- 
fibres,  granule-corpuscles,  and  free  fat- globules.  It  sometimes 
has  a  yellowish  or  brownish  colour  from  blood -pigment ;  or  minute 
extravsusations  may  be  present  in  cases  of  sudden  obstruction,  and 
a  form  of  red  softening  result-s.  In  cases  of  rapid  death  aft^ 
embolism,  the  brain  substance  may  look  pei*fectly  healthy,  as  there 
has  not  been  time  for  any  changes  visible  to  the  naked  eye  to  take 
place.  Occasionally  an  embolus  sets  up  inflammatory  changes  in 
it's  neighbourhood ;  sometimes  it  leads  to  aneurysm  and  cerebral 
haemorrhage  as  already  described  (p.  281).  Rarely  actual  infarcts 
are  formed.  The  later  stages  of  softening  consist  in  the  abeorp- 
tion  of  the  disintegrated  tissue,  and  the  formation  of  a  cyst ;  or, 
if  the  softening  is  small,  a  cicatrix  may  be  produced. 

Symptoms. — The  symptoms  of  eniboUstn  are  often  precisely  the 
same  as  those  of  hiemorrhage.  Obstruction  of  a  large  vessel  wiU 
cause  sudden  loss  of  consciousness,  and  death  may  take  place  soon 
after.  In  other  cases,  coma  comes  on  more  gradually,  and  may 
be  preceded  by  pain  in  the  head.  When  the  patient  comes  out  <rf 
his  coma,  he  is  often  found  to  be  paralysed  on  one  side,  and  if  the 
paralysis  is  on  the  right  side,  aphasia  may  be  present.  Since  the 
softening  occurs  only  in  the  areas  supplied  by  the  vessel  beyond 
the  seat  of  okstruction,  the  symptoms  are  more  likely  to  corre- 
spond with  the  distribution  of  the  artery  than  in  hiemorrhage, 
where  the  extravasated  blood  ploughs  up  the  brain  with  little 
discrimination.  If  the  middle  cerebral  be  obstructed  near  its 
origin,  there  will  be  hemiplegia  of  the  opposite  side ;  and  if  the 
lesion  is  on  the  left  side,  aphasia  also,  since  this  artery  supplies 
the  internal  capsule,  BnxMi's  convolution,  the  greater  part  of  the 
motor  area  of  the  cortex,  the  fii*st  and  second  temporal  convolu- 
tions, and  the  angular  gyrus.     Perhaps  more  often  than  in 
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hsemorThage,  embolism  leaAs  to  sudden  hemiplegia  without,  loss  of 


TArombogis  U  iieuully  less  rapid  la  ita  effects,  though  with  the 
same  results — apoplexy  and  heiuiplegiii ;  but  sometimes  a  sudden 
coma  occurs,  indistinguishable  from  that  of  htcmorrhnge.  There 
may  be  premoiiitoiy  symptoms  —  headache,  dizziness,  loss  of 
memory,  with  numbness  or  formication  of  an  arm  or  leg,  or  of 
one  side  of  the  body.  Senile  forms  of  disease  are  frequently  of 
this  nu.ture.  Tlie  symptoms  are  aggravated  from  time  to  time  by 
fresh  lesions,  and  they  n.re  often  accompanied  by  dementia. 

Diagnosis  of  Cerebr&l  VucuUr  Lesions.— This  may  tie  divided 
into  two  heads — the  diagnosis  of  apoplexy  from  other  conditions 
simulating  it,  and  the  dingnosis  from  one  another  of  the  different 
causes  of  apoplexy  or  hemiplegia, 

(1 )  In  the  fomai'  the  history  is  of  great  importance.  Cases  of 
coma  occurring  in  the  course  of  severe  illnesses  may  be  readily 
excluded ;  it  is  coma  coming  suddenly  or  rapidly  which  may  Iw 
confounded  with  apoplexy.  Fagge  points  out  that  pffirtnia  may 
occasionally  be  accompanied  by  a  sudden  coma  clotiely  resembling 
it.  More  commonly  the  conditions  to  be  disci-iminated  are  coma 
from  injury,  poisoning  by  opium,  alcohohc  poisoning,  ursBUiia,  and 
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Caties  of  injury,  in  the  absence  of  history,  may  present  the 
greatest  difficulties,  as  even  with  the  external  evidence  of  injury, 
it  may  remain  uncertain  whether  the  patient  has  fallen  as  a  result 
of  apoplexy,  or  has  injured  his  brain  in  consequence  of  the  fall. 
Even  after  death  the  problem  may  be  insoluble.  The  jx>sition  of 
a  scalp  wound  in  relation  to  the  weaker  side,  if  jmralysis  can  be 
recognised,  may  sometimes  help ;  and  the  age  of  the  patient,  or 
other  circumstances  of  his  bodily  health,  may  render  a  spontaneous 
lesion  of  the  brain  more  or  less  likely. 

Opinm-^toiaoniitg  is  generally  distinguished  by  the  minutely 
contracted  pupils,  the  slow  pulse,  and  slow  respiration  ;  but  it  may 
be  closely  simulated  by  apoplexy  of  the  pons  Varolii.  Evidences 
of  unilateral  lesion,  such  as  greater  flaccidity  or  rigidity  of  limbs 
on  one  side,  or  unequal  pupils,  are  in  favour  of  apoplexy. 

The  same  may  be  said  of  tUcoholU  poivming.  The  condition  is 
one  of  profound  coma,  without  anyone-sided  symptoms.  Evidence 
of  alcohol  may,  of  coui-se,  be  obtained  from  the  breath,  or  from 
the  stomach  by  means  of  emetics  or  the  stomach-pump.  But  a 
patient  may  have  dioink  freely  nr  sufficiently  just  before  an 
apoplectic  attack,  or  if  the  attack  has  come  on  gradually  he  may 
have  taken  a  glass  of  spirits  as  treatment. 

Unemia  is  probably  always  accompanied  by  albuminuria ;  but 
the  detection  of  albumen  in  the  urine  does  not  exclude  cerebral 
hiemorrhage :  for,  in  the  fii'st  place,  hwmoiThsge  occurs  often  iu 
those  who  hai'e  granular  kidneys ;  and,  stMXtndly,  ha'morrbnge  may 
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iteelf  j)i'odiic«  albummuna  in  tliose  who  have  healthy  kidneys. 
Ill  ui-H'inia  Koinetimes  the  coma  i*  less  pixtfouiid,  the  patients  are 
moi'e  easily  roused  for  a  time  by  stioiiting,  to  relapse  agiUD  into 
coma.  There  in  no  paralytic  weakness,  no  vasomotor  disturbance, 
and  no  HiikIi  of  congestion,  nuch  as  occuis  in  some  cases  of  apo- 
plexy. Addison  used  to  call  attention  to  the  hissing  nature  of 
the  eitertor.  Oeneral  convulsions  alternating  with  the  coma,  or  a 
previous  sudden  aniaui'OHiH,  are  in  favour  of  ursemia. 

EpUepgy  is  sometimes  followed  by  ronia,  which  is  more  like 
natural  sleep  than  that  of  apoplexy ;  the  patients  are  more  easily 
roused,  and  there  are  no  unilateral  symptoms.  Early  age  would 
be  opposed  to  ajKtplexy.  Uu  the  other  hand,  a  gradual  onset 
excludes  epilepsy.  Occasioiiiilly,  hytterical  patients  will  lie  uncon- 
scious for  long  periods,  but  the  cases  are  generally  distinguished 
by  other  characteriirtic  symptoms. 

It  should  he  noted  Uiat  other  oi^nic  diseases  of  the  bi^n, 
such  an  tummir  and  tneninyitia,  may  mpidly  terminate  in  ooms, 
but  the  history  will  generally  he  sufficient  to  prevent  mistake. 

(2)  In  the  diagnosis  of  the  causes  of  apoplexy,  one  has  to  con- 
sidei'  tlie  nature  of  tlie  attack  and  tlie  associated  condition  of  the 
patient.  It  will  have  been  seen  tlmt  the  natiu-e  of  the  attack 
often  gives  biit  little  help.  Hiemonhage,  embolism,  and  throm- 
bosis nuiy  all  pi-oiliice  a  sudden  or  rapid  coina.  The  more  se^'ere 
and  prolonged  the  coma  the  greater  the  pi-obability  of  luemor- 
rhage ;  whereas  a  pronounced  hemipl^a  occurring  without  coma, 
or  witii  very  tiansient  uncoiksciousnese,  is  moie  likely  to  be  due 
to  emijolism.  Age  is  in  favour  of  htemonhnge,  and  youth  almost 
exclud&'i  it  unless  an  antecedent  euiboli.'an  is  possible.  The  asso- 
ciated conditions  di  li)emon'luige  ni'e  iilbuminiiria  and  other 
evidences  of  i*enal  disease,  or  aHeml  d^encration,  hypertrophied 
heart,  tense  and  rigid  or  thickened  aiteries,  and  mkms  senilis. 
Senile  changes  in  the  ai-teries  may  also  Iw  I'ecognised  in  many 
cases  of  tliroui)>nsis,  and  syphilitic  changes  may  be  suspected 
from  the  liistory.  In  embolism  there  is  generally  a  mitral  or 
aortic  munnur.  or  some  evidence  of  dilatation  of  the  left  oivities 
of  the  heflit,  which  eei-ves  us  a  soui'cc  of  the  embolus;  or  thete 
may  be  signs  of  emlxilism  in  other  jNirtis  of  the  body,  such  us 
erilargement  or  tenderness  of  tlie  ^ileen,  blood  in  the  urine,  Uie 
cliamcteristic  appeai'ance.s  in  the  retina,  or  obstiniction  of  an  arteiy 
in  <me  of  the  liiubs. 

Treatment. — If  ceiebnil  endiolisin  «in  Iw  cei-tainly  recogniMed, 
tlie  treatment  is  similar  hiit  more  simple  than  tliat  of  cerebnt 
ha'morrhnge  ;  as  the  qucoition  of  <lepletion  oinnot  l>e  entertained 
for  a  moment.  Absolute  rest,  milk  diet,  ice  to  the  heed  if  there 
is  psin,  and  gentle  laxatives  or  enemas  if  the  bowels  are  confined, 
are  the  main  indications. 
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Infavtile  Hemiplbqia. 

This  may  be  congenital,  but  ia  more  often  acquired  in  the  first 
few  years  of  life.  The  coiigeuital  cases  and  tliose  in  which  the 
symptoms  lu'e  first  noticed  within  a  lew  mouths  are  probitbly  due 
til  difficult  labour,  at  leojdt  in  many  instAuces ;  and  sometimes 
the  forceps  may  be  indirectly  reHpunttible  (birth  palsies).  Auqiiii-ed 
cases  ai-e  no  duubt  often  due  to  embolic  procetees,  in  aHGuciatioti 
with  iu!Ute  illnwjaes,  like  scarlatina,  measles,  and  small-pox.  Either 
during  such  illnesses,  or  during  convalescence  from  the  same,  or 
apparently  spontaneously,  children  are  seized  with  con\nilHions, 
and  more  or  leas  coma,  and  on  recovery  are  found  to  be  paralysed 
on  one  side  of  the  body.  The  paralysis  frequently  recovers  up  to 
a  certain  point,  when  some  muscles  become  rigid  and  others 
become  the  subjects  of  irregular  and  involuntary  movements 
(athetosis  or  post-hem iplegic  chorea,  see  p.  271]).  These  are  most 
marked  in  the  arm,  which  is  flexed  at  the  elbow,  with  the  hand 
dropped,  and  the  fingers  and  thumb  twisting  and  writhing  about. 
The  leg  of  the  same  side  is  stiEF,  with  slight  flexion  of  the  knee 
and  talipes  equino-vai'us,  the  tendo  AohiJlis  rigid,  and  the  toes 
moving  about  in  a  purposeless  manner.  The  gait  is  limping,  and 
the  pelvis  is  tilted  to  give  rtiom  for  the  swing  of  the  stiff  leg. 
As  the  ohild  grows  the  afi'ected  limbs  do  not  keep  pace  with  the 
others,  and  the  arm  may  be  found  years  after  tli  be  one  and 
A  half  or  two  inches  shorter  than  its  fellow,  n'hile  the  band  is 
narrower  and  altogether  more  delicate  in  form.  The  legs  show 
similai'  but  less  marked  differences.  The  muscles  of  the  affected 
arm  and  leg  may  be  less  bulky  than  those  of  the  opposite  side, 
but  are  never  decidedly  wasted ;  and  there  is  no  diminution  of 
the  electrical  reactions  or  refiexes.  Sometimes  the  muscles  are 
extraordinarily  hypertrophied,  probably  from  the  constant  in- 
voluntary contractions.  In  some  cases  convulsions  occur  in  the 
paralysed  limbs ;  in  others  the  patients  are  dull,  stupid,  or 
idiotic;  but  in  others,  again,  the  mental  condition  is  perfectly 
normal. 

Tlie  morbid  appearances  in  cases  of  this  kind  are  not  quite 
imiform.  In  some  there  have  been  found  lesions  of  the  convolu- 
tions, resulting  in  considerable  loss  of  substance,  and  depression 
on  the  surface,  a  condition  which  has  been  called  porencephalua. 
Presumably  in  some  instances  it  has  arisen  from  an  infiammatiou  of 
the  cortical  grey  matter  {polio-enc^Aalitig).  In  other  cases,  as  in 
one  I  recorded  ("Uuy's  Hosp.  Rep.,"  3rd  aer,  vol.  xxiii.  187»),  a 
lesion  of  the  central  partiii  of  the  braiu  is  found.  But  in  nearly  all 
cases  commencing  in  infancy  and  early  childhood,  and  lusting  some 
years,  the  brain  is  found  to  be  much  smaller  on  the  side  of  the 
lesion,  the  atiuphy  affecting  the  cvus,  pons  Vurolii,  and  spinal  cord 
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on  tile  same  side,  while  the  cerebellum  is  smaller  on  the  opposite 
side.  Secondary  descending  degenei-ation  occura,  but  is  not  in- 
variably present :  it  woe  absent  in  my  own  case.  Probably  thiii 
atrophy  ia  only  a  secondary  change,  whether  the  previous  lesion 
is  situate  in  the  centre  or  on  the  surface.  It  would  seem  tbat 
when  a  lesion  of  the  brain  takes  place  in  an  infant,  it  is  the  on- 
developed  condition  of  this  organ  and  of  other  parte  which  in 
some  way  determines  a  course  of  events,  different  from  what 
happens  in  adults.  Oases  of  the  kind  have  been  recorded  as 
atrophy,  or  unilateral  atrophy,  of  the  brain,  but  the  atrophy  is 
due,  as  well  as  the  symptoms,  to  the  primary  lesion.  The  din- 
order  is  sometimes  spoken  of  as  infaiUUe  apastie  hemiplegia. 

Diagnosis.— This  form  of  paralysis,  occurring  as  it  does  in 
children,  must  be  distinguished  from  infantile  spinal  paralyaio 
(anterior  poliomyelitis).  Tlie  hemiplegie  distribution  should  rail* 
a  suspicion,  and  the  mobile  spasm  or  athetosis,  the  retention  of 
tbii  nutrition  of  the  muscles,  of  their  electrical  reactions,  and  of 
tlie  I'eflexes,  will  show  that  it  is  not  due  to  a  comual  lesion. 

Prognosis  as  to  i-ecovery  is  veiy  bail,  but  the  patient's  life  is 
not  threatened,  unless  from  accidents  during  fits,  or  fi-om  want  of 
nursing  and  cai-e  in  the  imbecile  oases. 

Treatment  is  of  little  use.  Tempoiury  benefit  may  seem  to 
follow  the  u.se  of  electricity,  and  convulsions  may  be  diminished 
by  the  bromides.  But  the  paralytic  condition  itself  remains  as  a 
lifelong  deformity  and  discomfort.  The  hindrance  to  gait  was  so 
great  in  one  case  that  Mr.  Davies-Colley  amputated  the  foot,  with 
relief. 


UENIHOEAL  HEMORRHAGE. 

The  symptoms  of  meningeal  litemon-liage  are  variable  and 
scarcely  distinctive.  Coma  is  the  most  mai-ked  feature  in  these 
cases ;  and  it  may  come  on  suddenly  or  gradually.  It  is  some- 
times preceded  by  such  indications  as  headache,  giddiness,  (x 
vomiting.  Convulsions  occur  occasionally,  and  may  be  local, 
unilateral,  or  general.  Faralysis  and  rigidity  are  not  necessarily 
marked.  Sometimes  thei-e  is  mental  disturli^nce — either  excite- 
ment, delirium,  or  dulueas. 

It  will  be  remembered  that  blood  may  extend  on  to  the  surfue 
from  the  interior  of  the  brain  \  and  that  cerebral  hcemorrha^ 
from  injury  is  mostly  meningeal  in  position. 

Infaktilb  Spastic  PAaAPLEoM. 

A  spastic  condition  of  the  legs,  or  of  both  legs  and  one  arm,  cr 
of  all  four  limbs  together,  occurring  in  a  child  is  mu«h  more  often 
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congenital  than  when  the  spasm  or  paralysiB  is  purely  hemiplegic. 
Tbeee  cases  are  always  of  cerebral  origin — in  many  instances  due 
to  leaioos  at  birth  by  difficult  labour,  forceps,  &c.,  whereby  either 
the  motor  oonvolutiooB  are  directly  injured,  or,  as  shown  by  autop- 
sies, blood  is  effused  on  the  surface  of  the  brain.  Several  oames 
have  been  employed  to  designate  these  cases,  such  as  i^-ebral 
tpagtic  parapteffia,  oongenitat  spastic  pat-apUgia,  diplegia  aptutiea 
(Gee).  Osier  calls  those  cases  in  which  the  arms  are  affected 
bilateral  spastic  hemiplegia  ;  and  those  in  which  the  legs  alone  are 
involved,  spastic  paraplegia.  Gowera  aays  that  the  arms  are  never 
perfectly  free.  Nothing  may  be  noticed  at  birth,  but  walking  is 
very  slowly  acquired,  and  the  legs  ore  observed  to  he  gradually 
more  stiff';  ultimately,  the  condition  is  much  like  that  seen  in  the 
spastic  paraplegia  of  adulbt.  The  limbs  are  extended  and  rigid, 
there  is  increased  knee-jerk,  but  ankle  clonus  is  not  always  bo  he 
obtained.  Sometimes  spasm  of  the  adductors  is  extreme,  and  the 
legs  are  crossed  over  one  another,  in  spite  of  which  the  child 
manages  to  walk — crossed-leg  progression.  The  arms  are  never 
so  rigid  as  the  legs;  there  may  be  some  stiffness  at  the  elbow- 
joint,  or  the  fingers  are  clenched.  More  often  there  is  jerky 
movement,  or  a  movement  like  chorea,  or  mobile  spasm  like  that 
of  athetosis.  I  have  recorded  a  case  in  which  violent  starting  of 
the  ligid  limbs  is  provoked  by  a  loud  noise,  or  by  a  sharp  tap  on 
the  head.  Convergent  strabismus,  oscillation  of  the  eyeballs 
(nystagmus),  mental  deficiency,  or  actual  idiocy,  and  late  power  of 
walking  are  also  present  in  many  cases. 

Trafttmeat. — This  is  not  encouraging.  Practically,  the  patients 
remain  uncured,  though  some  little  improvement  may  he  obtained 
by  massage  and  manipulation,  and  in  extreme  deformities  by 
division  of  tendons,  and  by  mechanical  appliances. 


H.filIOEBHAaE  INTO   THE  PONS  VAROLII. 

If  hnmorrhage  takes  place  into  the  central  region  of  the  pons, 
there  is  generally  profound  coma,  with  minutely-contracted 
pupils  and  complete  paralysis  of  all  four  limbs.  Death  is  often 
very  rapid,  but  it  may  be  delayed  some  houi-s  or  three  or  four 
days.  Ccmvulsions  and  vomiting  are  frequent,  and  sometimes 
tfie  temperature  rises  to  a  great  height  before  death.  If  a 
slight  bismorrhage  pennita  of  recovery,  there  will  probably  be 
some  d^ree  of  [wrafysifl  of  the  limbs,  with  antesthesia,  irregulat 
facial  paralysis,  paralysis  of  the  tongue  and  articulation,  and 
dysphagia. 

Hnmorrhage  into  the  lateral  region  causes  the  forms  of 
paialyais  |a«viously  described  (p.  273),  and  conjugate  deviation. 
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if  it  ocelli's,  is  towards  the  paralysed  side  (p.  277).  If  the  pos- 
terior or  upper  surface  of  the  pons  is  involved,  sugar  or  albumen 
may  appear  in  the  urine,  and  this  secretion  may  be  abnormally 
abundant  (polyuria).  The  symptoms  are,  in  part,  the  same  as 
those  which  result  from  htemorrhage  into  the  medulla  oblongata, 
since  these  two  portions  of  the  nervous  system  are  continuous 
with  one  another. 


CEREBELLAR   HiEMORRHAGE. 

This  is  of  rare  occurrence,  and  the  symptoms  present  little  that 
is  distinctive  of  the  part  afiected.  In  some  cases  there  is  a  close 
i-esemblance  to  cerebi'al  haemorrhage,  the  patient  haWng  coma 
with  complete  resolution  of  all  the  limbs,  or  with  paralysis  of  one 
or  other  side.  The  hemiplegia  is  opposite  to  the  side  of  the  cere- 
bellum involved,  and  is  regarded  as  being  due  to  pi'essure  on  the 
pons.  Death  may  occur  in  a  few  hours,  or  days,  or  the  patient 
may  i*ecover  from  the  apoplex^^  and  remain  hemiplegic. 

Sometimes  the  symptoms  are  more  obscure,  as  in  the  case  of  a 
boy  aged  fifteen,  that  came  under  my  notice.  There  was  first 
severe  pain  in  the  head  ;  the  next  day  he  was  sick  and  constantly 
throwing  himself  about  in  bed  ;  the  following  day  he  became 
letliargic,  and  he  died  in  the  evening.  Abercrombie  records  the 
case  of  an  old  woman  who  was  seized  with  sudden  ooma  and 
vomiting,  and  died  after  forty  hours.  A  clot  was  found  in  the 
light  lobe  of  the  cerebellum. 


ENCEPHALITIS. 

There  is  some  diflference  of  opinion  as  to  what  changes  of  the 
biuin  may  properly  l)e  included  in  the  term  encephalitis,  or  in- 
flammation of  the  brain.  The  white  softening  which  takes 
place  about  blood-clots  partakes,  to  a  certain  extent,  of  the 
natui*e  of  inflammation,  in  the  destruction  of  the  nerve-fibres  and 
the  formation  of  granule-corpuscles ;  but  as  a  similar  condition 
results  from  emliolism  and  the  consequent  local  anemia  of  the 
brain,  it  is  moro  rea-sonable  to  regjird  it  as  a  degeneration  or 
necrosis  of  the  tissue,  arising,  in  the  case  of  tumours  or  haemor- 
rhage, as  a  result  of  pressure.  Yellow  and  I'ed  softenings  are 
described  by  some  as  the  same  degenerative  pixx?es8,  accompanied 
by  more  or  less  extravasation  of  blood.  Yellow  softening  is, 
howevei*,  often  only  a  condition  of  (edema  with  transudation  of 
blood-pigment. 

Bed  softening  also,  as  already  stated,  may  be  a  result  of  em* 
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ism,  when  tlie    Wusion    of  the   iserebrul  i^iruultttiuii  fillu  the 

leela  whicb  have  been  cut  oiT  from  their  connection  with  the 
heart ;  but  in  other  cases  rtd  90/tening  appears  to  be  a  really  in- 
flammatory change.  The  atTected  part  of  the  brain  is  swollen,  the 
convohitions  are  broader,  the  grey  matter  of  a  deep  puvple  colour, 
the  white  matter  pink  or  red,  and  there  are  numerous  ecchymoses. 
The  microscope  shows  dilated  vessels  and  extravasated  white  and 
red  corpuscles.  This  chnnge  also  may  arise  in  the  brain-tissue 
adjacent  to  a  tumour,  or  blood-clot,  or  inflamed  membranes. 
Injury  is  also  a  cause  of  it;  but  how  far  it  may  arise  spontane- 
ously, and  independently  of  the  above-mentioned  local  causes,  is  u 
matter  of  doubt :  and  especially  it  must  be  remembered  that  a 
condition  very  similar  may  be  brought  about  by  a  vascular  new 
growth. 

Induration  or  ScUroaU. — Cases  of  diffuse  BcUrosia  or  induration 
of  the  bruin  occasionally  occiu-,  which  are  probably  of  chronic  in- 
flammatory origin.  Wilks  has  described  some  cases  of  the  kind 
("Guy's  Hosp.  Kep.,"  i!rd  aer.  vol,  xxii.  1877).  In  one  the  con- 
volutions were  flattened  nod  compressed.  On  section,  the  white 
matter  was  lirm,  hard,  grey  in  colour,  and  encroached  on  the  grey 
matter,  pushing  the  convolutions  away  from  one  another.  In 
another  there  was  ■meningo-aerebritU,  and  the  brain  substance  was 
tougher  than  normal.  In  a  third  case  the  membranes  were  also 
inflamed ;  the  left  hemisphere  presented  some  red  softening,  but 
the  right  was  hard,  and  brick-red  in  colour,  the  convolutions  were 
swollen  to  twice  their  size,  and  the  cortical  was  scarcely  distin- 
guishable from  the  medullary  matter.  Under  the  microscope  the 
tissue  showed  an  "  absence  of  anything  like  nerve-etructurea,  and 
appeared  to  consist  mostly  of  vessels  and  a  dimly  fibrillat«d  sub- 
etiuice."  In  the  case  of  a  child,  aged  eighteen  months,  recorded 
by  Fugge,  the  brain  was  distinctly  indurated,  the  white  matter 
was  of  a  yellowish  colour,  the  grey  mutter  appeared  normal,  but 
the  pia  mater  was  firmly  adherent.  Tlie  only  histological  change 
noteid  was  a  slight  excess  in  the  cells  of  the  neuroglia.  In  other 
cases  atrophy  of  nerve-fibres  and  increase  of  the  neuroglia  are 
described. 

Polio-eiuxji/iaUliB  has  already  been  refeiTed  to  in  connection  with 
infantile  hemiplegia  (p.  21^!^).  The  brain-substance  isalso  inflamed 
in  wide-spread  dmmses,  dUseminaled  or  multiple  aclenms  (see  p.  ^51), 
and  acute  digaemiiiated  eiwep/ialo-vtyelilis  {tee  p.  2211). 

SymptoniB. — Local  encephalitis  or  softening  may  be  exjieeteit  to 
present  symptonis  in  accordance  with  its  position  in  the  brain. 
Where  the  changes  oocur  around  pre-existing  disease,  the  sym- 
ptoms may  only  appear  as  an  extension  or  aggravation  of  those 
due  to  the  primary  lesion.  The  inci-ea^ied  headache  or  relapse  of 
coma,  which  sometimes  occurs  aft«r  partial  i-ecoveiy  from  an  attack 
of  apoplexy,  may  be  sometimes  due  to  these  changes.     Coses  of 
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more  general  encephalitis,  as  Wilks  pointed  out,  have,  as  a  rule, 
no  symptoms  of  irritation,  such  as  intense  pain,  delirium,  or 
convulsions ;  but,  on  the  other  hand,  the  functions  of  the  bndn 
are  in  abeyance,  and  the  patient  becomes  di'owsy  or  unconscious, 
with,  perhaps,  ill-defined  paralysis  of  one  or  other  side  of  the 
body.  In  the  early  stages  there  may  be  stupidity,  inability  to 
speak,  indifference  to  food,  loss  of  sight,  hearmg,  or  memoxy,  or 
tingling  and  pain  in  the  extremities.  But  as  meningitis  was 
present  in  some  of  these  cases,  we  might  expect  sometimes  to  have 
symptoms  of  irritation,  unless  the  meninges  are  always  affected 
secondarily. 


ABSCESS  OF  THE  BRAIN. 

JEtiology  and  Pathology. — It  might  be  thought  that  red 
softening,  if  of  an  inflammatory  nature,  would  end  in  abscess, 
and  in  some  pysemic  cases  patches  of  red  softening  have  occurred 
side  by  side  with  developed  abscesses  ;  but  in  other  cases  there  is 
no  obvious  connection  between  the  two  processes.  Abscess  is 
rarely,  if  ever,  a  primary  lesion.  It  often  arises  in  consequence  d 
suppurative  disease  of  the  ear.  For  instance,  otitis  occurs  daiing 
convalescence  from  scarlatina,  the  membrana  t3anpani  is  per- 
forated, and  there  is  a  discharge  of  pus,  which  may  continue  far 
months  or  years.  Ultimately,  and  sometimes  without  any  appa- 
rent cause,  the  symptoms  of  cerebral  abscess  develop.  In  some 
such  cases,  the  bone  forming  the  wall  of  the  tympanum  is  necrosed, 
the  dura  mater  over  it  iiifliimes  or  sloughs,  and  the  pia  mater 
becomes  adherent ;  in  others,  the  bone  may  be  healthy,  and  the 
infection  seems  to  have  been  carried  by  channels  in  the  bone  to 
the  interior  of  the  skull.  Even  where  the  membranes  are  directly 
inflamed,  the  abscess  may  not  be  in  immediate  contact  with  them. 
The  pus  from  the  ear  is  sometimes  foetid,  but  not  necessarily  so. 
Another  cause  of  abscess  is  disease  of  the  nasal  fossie  or  frontal 
sinuses,  and  it  may  follow  any  other  lesion  involving  the  cranial 
bones,  such  as  dh^ect  injury,  syphilitic  caries  or  necrosis,  or  tumomr 
of  the  bones. 

Cerebral  abscesses  occur  in  general  pyaemia,  and  another  souroe 
for  them  is  occasionally  seen  in  inflammatory  lesions  in  the  lungs, 
such,  for  instance,  as  phthisis,  pneumonia,  empyema,  and  bronchi- 
ectasis. It  is  possible  here  that  particles  of  thrombus  are  canied 
from  the  lungs  into  the  genei-al  circulation,  and  so  to  the  brain.  In 
some  cases  of  cerebral  embolism  from  infective  endocarditis  the 
softened  tissue  breaks  down  into  a  fluid  indistinguishable  from 
pus. 

The  position  of  the  abscess  is  determined,  to  a  certain  extent, 
by  its  cause.     Thus,  if  due  to  otitis,  it  is  mostly  in  the  temporal 
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lobe  ;  or  in  the  cerebellum,  if  the  mastoid  ccIIh  ai-e  especially  in- 
volved. And  disease  of  the  noBe  may  give  rise  to  aljucess  in  the 
frontal  lobes,  but  the  rule  is  not  imivei-sal.  Generally,  there  is 
only  a  single  abscess,  but  in  pyiemia  there  are  often  tvo  or  more, 
situated  indiscriininntely.  They  are,  however,  cimimonly  located 
in  the  white  matter  of  the  hemisphei'eg,  or  of  the  cerebellum,  and 
rarely  in  tlie  grey  matter,  or  at  the  base  of  the  brain.  They  vary 
in  size,  and  may  reach  two  inches  in  diameter.  Recent  abscessef 
have  a  shreddy  wall,  older  ones  have  a  definite  and  aft«n  thick 
cyst  wall  or  capsule,  composed  of  fibrillated,  if  not  fibrous,  ti.ssue. 
The  pus  is  mostly  gi'eenish  in  colour,  viscid,  and  acid  in  i-eaction ; 
but  in  long-stAnding  cases  it  becomes  moi'e  mucoid  still,  alkaline, 
and  of  a  bright  green  colour.  Sometimes,  especially  when  due  to 
bone  disease,  it  may  be  extremely  offensive.  The  brain-tissue  out- 
side the  ftbsi'eBS  may  be  softened.  Though  in  many  fatal  cases 
the  abscesB  is  found  intact,  it  may  ruptiu*  on  the  surface,  and  set 
neningitis ;  or  into  the  lateral  ventricles;  or  it  may  foi  ma 
I  communication,  through  diseased  bone,  with  the  tympanum,  and 
I  discharge  e]tt«rnally  (olorrhaa  eenbralvi). 

mptoiiiB.—These  are  often  extremely  obBCure.  The  most 
jconstaot  is  pain,  of  a  continuous  dull  aching  character;  or  more 
1  severe,  so  that  the  patient  holds  his  head  with  his  hands,  or  bores 
1  luB  head  into  the  pillow,  or  cries  out  constantly.  Exacerbations 
I  of  the  pain  occur  from  time  to  time.  The  seat  of  the  pain  often, 
Lbat  not  always,  corresponds  to  the  position  of  the  abscess.  Some- 
I  times  there  ia  elevation  of  the  temperature,  sometimes  rigors, 
I  «itber  ooca«ionally  or  following  with  such  regularity  as  to  suggest 
I  Ague,  and  sometimes  profuse  perspiration.  Convulsions  and  vomit- 
\  ing  may  occur.  Optic  neuntis  is  much  less  frequently  present 
I  than  in  cases  of  tumour.  Alterations  in  manner,  dulness,  listlees- 
I,  loss  of  memory,  and  emaciation  are  also  sometimes  observed. 
The  common  seat  of  the  abscess  renders  localising  symptoms  on 
the  aide  of  the  motor  tract  or  nerve-trunks  rather  improbable  ; 
but  there  may  be  ill-defined  hemiplegia,  or  aphasia,  or  some  im- 
I  plication  of  one  or  more  of  the  cranial  nerves,  and  in  abscess  of 
L  the  cerebellum,  some  uncertainty  of  gait. 

I      The  duration  of  the  symptoms  is  very  variable ;  they  may  last 

r  for  months,  or  they  may  end  fatally  in  a  few  weeks.     Death  is 

oft^n    quite   rapid,   the    patient   beiximing   delirious,  or  quickly 

drowsy  and  comatose.     Respiration  may  cease  befoi-e  the  pulse,  a« 

in  the  sudden  deaths  from  cerebral  tumour. 

Diagnosis. — The  diagnosis  of  abscess  of  the  brain  is  not  always 
I   e&sy ;  its  pain  may  be  mistaken  for  neuralgia,  and  its  rigors  for 

The  most  important  factor  in  diagnosis  is  the  presence  of  a 

I  primary  cause,  and  chronic  discharge  from  the  ear  is  the  most 

iquent  of  these.     It  must  not,  however,  be  too  hastily  assumed 
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that  acute  head  pains  and  pyrexia  occurring  in  a  patient  the 
subject  of  chix)nic  otitis  are  due  to  cerebral  abscess,  even  though 
rigors  and  optic  neuritis  be  present  as  well.  For  otitis  may  pro- 
duce, besides  abscess  of  the  brain,  subdural  abscess,  or  meningitis, 
or  suppuration  of  the  mastoid  cells  with  or  without  thrombons  of 
the  adjacent  veins  and  sinuses.  All  of  these  are  accompanied  by 
severe  head  pains  and  fever ;  with  mastoid  abscess  there  may  aim 
be  rigors.  And  it  is  important  to  remember,  what  has  now  been 
verified  in  numerous  cases,  that  in  mastoid  suppuration  there  is 
often  double  optic  neuritis,  with  an  entire  absence  of  meningitis 
or  of  abscess,  as  proved  by  post-mortem  examination,  and  by 
recovery  after  simply  trephining  the  mastoid  cells.  The  cause  is 
probably  thrombosis  of  some  cerebral  sinuses.  This  warning, 
however,  applies  almost  more  to  meningitis  than  to  abmess,  since 
optic  neuritis  is  less  frequent  in  the  latter.  Suppurative  mening- 
itis— ^the  form  most  likely  to  be  confounded  with  abscess,  since 
they  have  a  common  origin — is  more  rapid  in  its  course,  and  is 
more  likely  to  be  accompanied  by  paralysis  and  fits  ;  the  temper- 
ature is  more  uniformly  high,  and  shivering  is  absent. 

Prognosis. — This  is  very  unfavourable,  but  not  always  hopeless. 

Treatment. — Where  an  abscess  can  be  with  certainty  recog- 
nised, and  its  locality  accui-ately  determined,  there  is  a  possibility 
of  evacuating  the  pus  by  surgical  means.  Several  succesiBfuI  cases, 
thus  treated,  have  been  recorded  in  recent  years. 

For  exploratory  purposes  bone  may  be  removed  with  the  tre- 
phine or  with  the  gouge,  and  a  fine  trocar  can  then  be  introduced. 
In  cases  arising  in  connection  with  diseases  of  the  ear,  it  is  desir- 
able that  before  trephining,  a  thorough  exploration  and  antiseptic 
ti'eatment  of  the  tympanum  and  mastoid  cells  should  be  under- 
taken, both  to  exclude  the  possibility  of  the  symptoms  being 
entirely  due  to  these  pai-t«,  and  also,  as  Barker  suggests,  to  mini- 
mise the  risk  of  meningitis  during  the  longer  operation. 

Apart  from  surgical  interference,  the  treatment  of  abscess  of 
the  brain  must  be  purely  symptomatic ;  the  relief  of  pain  may  be 
attempted  by  local  anodynes,  by  ice  to  the  head,  and  by  bromide 
of  potassium,  butyl-chlora.1  hydrate,  or  even  morphia,  internally ; 
large  doses  of  quinine  (5  gi'ains  every  four  hours)  may  also  be  given, 
in  the  hope  of  neutralising  the  septic  condition. 


MENINGITIS. 

In  the  cerebral  as  in  the  spinal  meninges,  we  have  to  distinguish 
an  inflammation  of  the  dura  mater,  or  pn<:ht/meningiti^^  and  inflam- 
mation of  the  pia  mater,  or  lept^ymejiinfjitia.  It  will  be  convenient 
to  begin  with  the  pia  mater,  and  to  take,  fii*st  of  all,  the  form  of 
leptomeningitis  which  is  associated  with  tubereular  infection. 


TUBERCULAR    MENINGITIS. 


TrBERIlULAR  Mbningitis. 

iGtioIogy.- — ThiH  disease  occurs  at  all  iiges,  but  ie  f^nemlly 
regarded  as  more  frequeut  in  children  thiiii  in  adultis ;  and  it 
certainly  aflects  umleH  more  than  females.  So  far  as  its  cauaatiun 
is  concerned,  it  ib  constantly  associated  with  tubei-cle  eleewhere  in 
the  body.  In  numerous  cases  it  arisex  in  the  coui'se  of  phthisis, 
hip-joint  disease,  caries  of  the  spine,  or  other  tubercular  or  stru- 
mous complaials,  and  is  then  sometimes  called  secondary.  Other 
( primari/)  cases,  which  are  especially  frequent  in  children  and 
young  people,  seem  to  arise  in  persona  previously  quite  healthy, 
or  at  most  after  a  few  weeks'  malaise ;  but  even  in  these  instances, 
after  death,  it  is  nearly  always  the  case  that  some  Other  lesion  is 
present,  such  aa  caseating  Ijronehial  glands,  or  miliary  tuberculosis 
of  the  lungs  and  other  visce:ii,  or  a  caseous  nodide  in  the  brain 
itself.  There  may  he  discharge  from  the  ear,  but.,  if  it  has  any 
relation  to  the  disease,  it  is  either  that  it  indicates  general  ill- 
health,  ur  that  it  opens  ii  passage  for  the  entrance  of  tubercle- 
bacilli. 

Uorbid  Ajutomy.  —  The  chai'actM'iatic  appeaivtnces  are  seen 
in  the  pia  mat«r,  and  consist  of  the  efl'usion  of  lymph,  and  the 
presence  of  tuberelefs.  The  lymph,  which  is  gelatinous  and 
translucent,  or  opaque  and  grey,  or  greyish  yellow,  but  rarely 
or  never  distinctly  purulent,  is  contained  in  the  meshes  of  the 
pia  mater,  especially  at  the  base  of  the  brain,  over  the  optic 
chiasma,  the  diamond-shaped  space  behind  it,  and  the  adjacent 
crura  and  pons.  From  this  central  point  it  commonly  extends 
into  the  Sylvian  fissure  on  each  side,  along  the  course  of  the 
middle  cerebral  artery,  where  it  may  be  veiy  iibundant.  The 
surface  of  the  hemispheres  is  commonly  free  from  lymph,  or 
at  the  most  a  little  dull,  or  sticky,  so  that  tubercular  meningitis 
is  often  called  n  basal  meningitis;  but  it  is  common  to  find  a 
small  patch  of  lymph  at  the  top  of  the  cerebellum,  at  the  ant«rior 
part.  With  the  lymph  are  commonly  mixed  tubercles,  varying 
from  mei-e  points  up  to  the  size  of  millet  seeds,  generally  grey 
and  opaque,  ocmsioually  commencing  to  caseftte.  The  tubercles 
are  especially  abundant  on  the  bi-anches  of  the  Sylvian  arteries, 
and  in  the  memhraues  between  them.  By  separating  the 
arteries  with  their  branches  from  the  brain,  and  floating  them  in 
water,  the  tubercles  may  be  seen  as  minute  thickenings  upon  the 
capillary  branches.  Under  the  microscope  the  smaller  tubercleu 
present  aggregations  of  lymphoid  corpuscles  in  the  [lerivasculai- 
sheath ;  the  larger  tubereles  may  present  all  the  characteristic 
features,  giant  cells,  and  bacilli.  The  relation  of  the  inUamma- 
tory  lymph  to  the  tubercles  is  very  variiible.  There  may  be 
abundant   lymph    in    the  charactei'istic  situations,  with  few,  if 
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«.  .  .-    ,r;.ri«*.\    s. I "^ .   uj' I     lit"   T « 'vdt I ; 'jid   ."^f  the  veutriol<?s 

•V       .^.  ...    .-.   •    ::.»«.» 1     ^    '.'.i.    ij^tiLiy  Adr»ei':cv.,  r^::  ihe  spinal 

.   *       .■  .   -v  .!•  ■     .»>  -i'  v»>  li  U'lC*:'    -1  vc'Lifsii.  .ir;vi  the  hinph  in 

.».     "-     isi.'i      ..1        V  ti:'i     !■  'iU'    ."^p^'.otl  tvirion  of  the  spinal 

i»      ->^      I      i>.     KM'-    Ji  ^iwnil  tulierculosis  is  not 

.........         *         ^"^  lu*-    *t  'niek-y  sciidde*!,  and  there  may  l>e 

.  V     . \^         .»      T,    >:.>ii:vii.  uivi  k.:«meys.     With  regai*d  to  both 
^,    ......  t'  »i.»i*    ■«**>-  '.iK*  meninges  are,  no  doubt,  infected 

%  .  V    \%K- ■.!    ''iii  i  yi-v\.v^iiiig  tiibeiviilar  deiK)sit  in  lunp, 
..   .        »    .  v.:  .»    vi***^»«    n^iri.  or  elsewhere;  or  possibly,  in  some 

'  ''.x >t    •  ■  i  1  ii'^t  be  desiTibeil  Jis  they  occur  in  the 
•JO  Jt  ,tiiiUivn,  and  the  differences  in  secondary 
X     .ffc.  ••.w»is  iieucioneil.     There  is  often  a  pixxlromal 
.  .^     ,  i,K.i     no   ^.iiild   L**  out  of  health,  restless,  loses 
.X     .■  .  .    i.u^    ':v   <.K\'asiou,illy   sick,  and    has  const i- 
••v      .  !.v.»     x-^iiuc*   mi»iv   definitely   by   headache,   or 
*.  ^.^■»!^  t  .vii^ulsion.     The  iieadache  is  sevei-e  and 
.  ^  .     .     w\K«VfcHv»us  fivm  time  to  time;  the  child  puts 
X    -....-.  »-'vi  'Jji^t^  Ih*  often  crying',  **  Oh,  my  head  I" 
.    .   .  .^.    »    uvw-uu^.  or  vHVu^ionally  uiterin^jr  a  sudden 
.^       *-.j     it.>  '.liore  bi  a  motlemte  «l«'^n»<»  of  fever, 
>^      ^  -t  ^5^.      ^KK>ii»ility  to  light  and  sound,  so  that  the 
V     V     . .  N.  -'■^J  iiwix'e*  to  be  left  alone  in  IhhI  ;  i^esents 
^.    vv..    w .».      fcf^-i*   curls  itself  up  in   UmI   away   from 
^,  ^.^     ■  nx    ^vHiiuiix^  does  not  genonilly  bwt  long. 

'^..^^    V^«»»*^   ^  ^*^    *   ^**   ^*^'**   ^^   ^^^  often   repeated. 
X  s.     ^  s.«».;*-.    W'^l  thei-e  may  l)e  diplopia  quite 

^  ^4.!   »%»:'ii  M»veiv  headache,  theiv   may  be 

^^    .,^    ^.io«r  Uwmes  drowsy.     Th<^  head  is 

-:*.    *K- *uvii  w  stiff ;  the  abdomen  ))ecomes 

\..»*.-*^«    ■«^'  vHitline  of  the   muscles   Ixjing 

^.     ^iv    iuuxuts  of  the  ribs  and  the  iliac 

"^  ^»^     ,1;^  I  bo  terms  carhmted  and  boat- 

^         '^  .^    ^^        •K  ''iilM*  yxiwy  l>e  slow,  and  is  often 

^     .^    ,v  >4C».  "^igln"*?  »»^^  irregular;  the 
"*^  "*■    "        ^^     t.j^,i,  K»i"  i»scillates   Injtween    101  ■ 

^mlysis  is  seen   in   the 
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dualling  of  tlie  face,  and  the  production  of  patcheii  of  i-edness 
wherever  pressure  is  for  a  time  upplied.  When  the  finger  ia 
drawn  sharply  ttcros.'i  the  ekJn  uf  the  foi-ehead  or  iibdomen  a 
broad  red  line  quickly  appears,  and  may  persiBt  five  minutes 
or  more.  This  condition  which  is  not  peculiar  to,  but  only  more 
marked  in,  meningitis,  is  called  taeke  ceribralt,  tae/te  mhiijigitiqwe, 
or  cerebral  nti-eak.  Even  as  early  as  thiH  changes  may  often  be 
ohserved  in  the  optic  disc,  which  at  iiret  becomcH  highly  vnacular, 
and  then  shows  definite  optic  neuritis.  Tubercles  are  seen  in  the 
choroid  in  a  small  proportion  of  esses.  Food  is  taken  badly,  and 
the  bowels  ore  constipated. 

From,  this  point  the  case  may  steadily  go  on  to  a  fatal  t«rminii- 
tion,  without  any  fresh  symptom.  The  drowsiness  increases  to 
coma,  optic  neuritis  is  more  pronounced,  the  abdomen  becomes 
more  and  more  hollowed,  the  pulse  more  iiTegulai',  feeblei-,  and 
generally  quicker,  the  respiration  may  tiike  on  the  character  of 
Cheyne-Stokes'  breathing,  and  the  temperature  may  fall  more  or 
less  rapidly,  or  just  before  death  go  up  quickly  to  lOU"  or  107"'. 
Mucus  accumulates  in  the  bronchial  tubes,  and  with  failing  pulse 
death  takes  plnce.  But  often  the  last  two  or  thi-ee  days  are 
marked  by  \aa^  symptoms.  An  arm  or  leg,  or  an  arm  with  the 
leg  of  the  same  side,  becomes  either  rigid  or  paralysed  ;  or  there 
is  slight  facial  paralysis,  or  squinting,  or  ptosis.  The  pupils  are 
frequently  unequal,  and  one  or  both  may  be  insensitive  to  light. 
Frequently  this  stage  in  marked  by  convulsions,  and  these  may 
recur  several  times  before  death.  With  the  development  of  these 
symptoms  coma  becomes  more  profound,  and  death  t^kes  place  as 
above  shown,  or  the  patient  is  usphyidated  in  a  convulsion. 

The  diufition  of  the  illness  varies  between  ten  days  and  three 
weeks  from  the  beginning  of  the  pronounced  symptoms ;  but 
occiisionalty  it  may  be  fom%  five,  or  six  weeks.  The  above  course 
of  the  disease  has  been  divided  into  three  stages — a  stage  of 
irritation,  one  of  eomprtMion,  and  the  last,  a  parali/tic  stage.  But 
it  is  not  always  easy  to  distinguish  between  them,  and  in  some 
cases  the  more  typical  symptoms  may  be  very  little  marked,  coma 
alone  being  prominent. 

In  aeeottdary  tubercular  meningitis  the  symptoms  are  often 
ranch  more  rapidly  developed,  and  more  insidious.  They  may,  of 
course,  be  masked  by  those  of  the  disease  already  existing.  ITie 
patient  may,  with  very  little  warning,  become  delirious,  or  have 
paralysis  of  a  limb  or  of  the  face,  or  hare  a  fit,  qriickly  becoming 
comatose,  and  dying  within  a  few  days. 

Diagnosis. — This  is  sometimes  comparatively  easy ;  at  others 
diiSciilt  or  impossible  until  quite  late  in  the  illness.  The  fact'of 
meningitis  is  to  be  suspected  when  decided  head  symptoms  are 
accompanied  by  fever;  but  with  headache  alone  the  diagnosis 
can  rarely  be  conclusive.     In  young  children,  for  instance,  otHU 
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may  cause  severe  headache  and  moaniDg,  vomiting,  photophobia, 
and  the  desire  to  lie  undisturbed.  A  careful  examination  may 
show  that  the  pain  is  more  or  less  localised,  or  that  the  ear  or 
mastoid  pixxjess  is  tender.  Enteric  fever  may  for  some  days 
simulate  meningitis  in  the  headache,  drowsiness,  and  fever ;  but 
in  enteric,  headache  rarely  persists  after  the  tenth  day,  and 
generally  by  that  time  the  characteristic  loose  yellow  Rtools,  or 
the  rose  spots  on  a  full  abdomen  or  the  Widal  serum-test  will 
decide  the  diagnosis,  which  will  be  confii*med,  as  the  case  goes  on, 
by  the  entire  absence  of  convulsion,  rigidity,  or  paralysis.  The 
mistake  is  sometimes  made  in  the  other  direction,  cases  of  menin- 
gitis, without  any  prominent  headache,  but  with  flushed  face, 
delirium,  antl  pyrexia,  being  regaixied  as  enteric  fever.  The 
most  useful  indications  here  are  the  iri'egular  pulse,  sighing  or 
ii'regular  respiration,  rigidity  of  muscle,  or  paralysis,  convulsions, 
and  optic  neuritis.  But  the  last  occui*s  also  in  enteric  fever, 
although  rarely.  Tubercle  of  the  choroid  is  by  no  means  common, 
and  with  few  exceptions,  the  diagnosis  has  to  be  made  without  it. 
In  young  children,  decided  cerebral  symptoms  accompany  other 
acute  iUnesses,  as,  for  instance,  piieunwnia  and  broncho-pneumonia; 
the  child  is  often  di*owsy,  with  retracted  head,  and  towards  the 
end  convulsions  may  occur.  These  symptoms  would  be  quite 
explained  by  the  detection  of  localised  dulness  with  bronchial 
breathing,  but  r&les  all  over  the  chast  might  be  the  indication  of 
a  general  tubei'culosis.  Another  condition  that  may  simulate  it 
to  a  cei*tain  extent  is  tlie  exhaustion  following  upon  malnutrition, 
l)ad  feeding,  or  severe  diari'hoea  in  quite  young  infants.  The 
child  is  dix)wsy  or  comatose,  with  j>ale  fac€,  sunken  eyes,  dilated 
irregular  pupils,  and  irregular,  sighing  respiration.  It  was 
formerly  called  hi/drocephal&id  disease  or  spurious  hydrocephaUu, 
It  is  distinguished  from  meningitis  by  the  history,  the  absence 
of  fever  and  local  pamlyses,  the  depressed  fontanelle,  and  the 
speedy  impix)vement  under  restorative  and  supporting  treatment. 

The  distinction  of  tuljercular  from  suppurative  meningitis  rests 
largely  upon  (1)  the  absence  of  local  cause  for  a  suppurative 
meningitis,  such  iis  cninial  injury,  or  otitis;  (2)  the  previous 
existence  of  tubei-cular  lesions,  such  tus  phthisis ;  (8)  the  paralyses 
of  cranial  nei-ves,  indicating  that  the  meningitis  is  situate  at  the 
base  rather  than  over  the  vortex;  (4)  the  duration,  which  is 
commonly  very  much  shoi'ter  in  suppui'ative  meningitis,  even  two 
or  three  days  only.  It  is  much  moi-e  diflicult  to  distinguish 
between  tubercular  meningitis  and  the  non-tubercular  postericv 
basal  meningitis  of  infants  (see  p.  304) ;  that  is,  the  localisation  in 
some  cases  of  tuberculai*  meningitis  may  be  precisely  the  same  as 
is  common  in  the  other  chiss  of  cjises. 

Prognosis. — Undoubtedly,  tubei-cular  meningitis  is  in  nearly 
all  cases  fatal.     But  a  certtiin  number  of  pitients  who  present  the 
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evidences  of  ^pontuieoiM,  and  poesibtr  tubercular  meuingitiH,  get 
w«ll.  and  tliougli  the  tubeivuW  nature  of  the  meningitis  may  be 
incapable  of  proof,  it  is  geDeraliy  believeil  that  rtome  such  cases 
have  been  of  this  land.  The  recoveiy  is  often  slow ;  speech, 
vision,  and  the  power  of  walking  I'emuin  imperfect  for  weekii  or 
months,  thus  showing  concluaively  that  there  has  been  a  serious 
iuterference  with  the  cerebral  functions.  The  prognosis,  there- 
fore, though  in  the  main  unfavourable,  need  not  be  absolutely 
hupcleee  in  primary  fases ;  but  we  may  i-eganl  casen  supervening 
□pon  phthisis,  hip  disease,  w  otiier  wetl-inurked  tubercular  lesion, 
as  much  moi«  certainly  fatal. 

Treatment.— With  the  doubt  thrown  upon  the  curability  of  the 
disease,  the  subject  uf  treatmeut  seems  i-ieduced  to  small  limits. 
tJold  dhoitld  be  applied  to  the  head  by  meuns  of  an  ice-bag.  the 
boweln  should  be  opened,  and  milk  must  be  given  in  siimI!  quanti- 
ties frequently.  Blisters  to  the  back  of  the  neck,  iodoform 
ointment  to  the  scaJp,  and  other  local  irritantit  are  of  mure  than 
doubtful  value.  Of  internal  remedies,  iodide  of  potassium  is 
often  given  in  doses  of  H  or  5  grains  to  childi-en.  and  the  bromide 
in  similar  or  larger  doses  may  help  to  allay  the  pain  in  the  head. 

SlPPUBATIVE    MbNISOITIS. 

.£tiology. — In  its  causation  it  pi-esents  many  i-esembJances  to 
abscess  of  the  brain:  thus,  it  may  follow  injuries  to  the  head,  or 
be  set  up  by  extension  of  inflammation  in  neighbouring  pai'ts, 
such  as  otitis  media,  suppuration  of  the  mastoid  cells,  disease  of 
the  nasal  cavities,  syphilitic  caries  or  necrosis  of  the  skull,  sup- 
purative phlebitis,  or  abscess  of  the  brain.  It  occura  also  as  a 
complication  in  some  general  diseases  of  an  acute,  febrile,  or  infec- 
tive nature — pyemia,  septicwmia,  malignant  endocarditis,  enteric 
fever,  Hmnll-pox,  scarlet  fever,  and  sometimes  pneumonia, 
Meningitis  occurs  also  as  a  tertiary  syphilitic  lesion,  but  is  then 
more  often  subacute  or  chronic.  But  cases  not  infrequently  occur 
in  which,  with  the  most  direful  search,  no  primary  lesion  can  be 
found,  and  these  must  therefore  be  regarded  us  idiopathic.  Some 
writei-s  would  regard  these  as  sporadic  instances  of  the  epidemic 
cerebi-o-spinal  meningitis  already  described  {p.  S2). 

Fathology- — The  inflammation  chiefly  aflecta  the  pia  mater  and 
arachnoid  (leploineninffitia),  the  purulent  efl'usion  lying  either  in 
the  arachnoid  cavity  (subdural),  or  much  more  frequently  in  the 
meshes  of  the  pia  mater  itself.  Wlien  it  has  spread  from  n. 
diseased  bone  of  the  skull,  the  dui-u  mater  itself  may  show 
localised  inflammation,  but  the  extension  of  the  disease  over  the 
brain  is  by  means  of  the  other  membranes.  Commonly,  the 
convex  surface  of  tiie  brain  presents  a  more  or  leas  extensive 
layer  of  bright  yellow  or  green  pus,  which  may  be  on  both  sides, 
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or  confined  to  one  side,  the  side  of  the  lesion  in  secondary  oases. 
The  pus  frequently  follows  the  course  of  the  larger  vessels,  and 
dips  down  with  the  pia  mater  into  the  sulci.  Though  mostly 
affecting  the  upper  surface  of  the  hemispheres  (meningitis  of  the 
convexity),  it  may  extend  to  the  base,  or  the  pus  may  find  its  way, 
perhaps  by  gravitation,  into  the  spinal  canal.  The  brain-tissue 
beneath  it  is  commonly  softened,  and  may  present  ecchymoses  or 
minute  abscesses. 

Symptoms. — ^While  there  is  a  general  resemblance  to  the  sym- 
ptoms of  tubercular  meningitis,  the  course  of  acute  meningitis  is 
usually  much  more  rapid,  and  there  is  much  diversity  as  to  the 
prominence  of  particular  symptoms.  Where  meningitis  super- 
venes upon  other  acute  illnesses,  its  featui'es  may  be  more  or  less 
masked.  In  idiopathic  cases,  or  cases  caused  by  chronic  inflam- 
matory lesions,  like  otitis,  the  symptoms  often  commence  acutely 
with  chill,  or  rigor,  and  acute  pain  in  the  head.  1'his  is  generally 
very  sevei'e  and  constant,  but  aggravated  from  time  to  time. 
With  this  the  patient  becomes  feverish,  shuns  light  and  noises, 
and  may  lie  curled  up  in  bed,  i*esenting  interference,  as  in  the 
tubercular  cases.  Vomiting  often  occurs  at  the  commencement. 
There  may  be  rigidity  of  the  muscles  at  the  back  of  the  neck,  and 
the  head  is  drawn  back.  The  pupils  are  often  contracted. 
D)X)wsiness  and  delirium  soon  supervene,  and  convulsions  and 
paralysis  supply  further  evidence  of  the  interference  with  the 
cerebi*al  functions.  A  convulsion  may,  indeed,  be  among  the 
fiist  symptoms ;  in  the  later  stages  the  fits  may  be  often  repeated, 
and  they  are  generally  bilateral.  The  paralysis  is  very  variable, 
cori*esponding  to  the  situation  of  the  eihision ;  from  its  frequent 
occui*rence  at  the  veitex  it  less  often  affects  the  cranial  nerves 
than  does  tubei'cular  meningitis,  though  thei*e  may  be  squint ;  but 
an  arm  or  leg  is  often  paralysed,  or  there  may  be  complete 
hemiplegia.  Sometimes  thei*e  is  rigidity  of  the  paralysed  limbs,  or 
of  their  fellows,  with  increasing  coma.  The  pupils  become 
dilated,  and  the  ophthalmoscope  generally  reveals  optic  neuritis, 
which  may  develop  rapidly  under  observation.  The  temperature 
is  high,  varying  from  102°  to  104°,  the  pulse  is  mostly  rapid, 
respiration  is  sighing,  irregular,  or  of  Cheyne- Stokes*  type,  taeke 
cerBbrale  may  be  well  marked,  and  in  some  cases  the  abdomen  is 
retracted.  Finally,  the  evacuations  are  passed  involuntarily,  the 
breathing  and  circulation  fail,  mucus  accumulates  in  the  chest, 
and  death  terminates  tlie  scene.  The  coui'se  of  the  disease  is 
rapid;  it  is  often  fatal  within  two  or  three  days  of  the  first 
symptom;  exceptionally  the  illness  may  last  longer,  as  in  a 
patient  under  my  care,  who  died  on  the  twentieth  day. 

IHiCliOsiB. — This  presents  the  same  difficulties  as  in  tubercular 
meningitiis,  but  the  course  being  much  more  rapid,  it  is  less  often 
the  stage  of  headache  than  the  stage  of  coma,  or  delirium,  that 
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may  be  mistAken.  ftometiineH  n  dia^oflis  has  to  be  made  when 
«e^-ere  headache,  and  a  quickly  following  coma,  are  the  only 
importaDt  features  of  the  caAe.  Where  n  primary  source  for  the 
meningitis,  such  as  otitis,  exists,  one  may  be  easily  led  to  a  right 
opinion ;  in  the  absence  of  this,  one  muflt  look  for  fever,  or  any 
indication  of  paralysis  or  rigidity  of  a  limb.  As  compared  with 
ordinary  apoplexy,  the  bemiple^a  of  meningitis  is  oft«n  much 
leM  complete ;  it  may,  however,  be  a  typical  hemiplegia,  so  far  as 
itH  distribution  is  concerned,  from  the  meningitis  involving  the 
cortical  motor  area.  Meningitis  has  to  be  recognised  as  one  of 
the  results  of  ckrtmic  otitis,  and  the  diHiciiltiee  in  determining  its 
presence  in  that  disease  have  been  already  pointed  uut,  with  the 
lielp  which  may  be  derived  from  the  use  of  the  ophthalmoscope 
(p.  2nG).  The  symptoms  of  meningitis  may  also  be  confounded  witJi 
those  of  ahsoem,  and  all  the  more,  as  either  may  occur  from 
disease  of  tlie  ear,  or  uf  the  cranial  bones.  The  complete  clinical 
course  of  fever,  headache,  delirium,  coma,  and  pamlysis  or 
rigidity,  all  within  three  or  four  du}-K,  is  in  favour  of  meningitis ; 
in  abscess  there  is  more  likely  to  be  severe  headache  for  some 
days  before  the  coma — the  tompemture  is  either  lower,  or 
oscillating,  with  chills,  rigoi«,  or  sweating.  The  diagnosis  from 
tuherealar  meningilia  has  been  already  discussed  (see  p.  300).  By 
relying  too  much  upon  the  mental  condition  of  meningitis  (and 
abscess)  in  young  women,  an  unjustifietl  suspicion  of  hyHeria  may 
for  a  time  be  entei-tained. 

Prognosis. — The  majority  of  casesof  suppurative  meningitis  are 
fatal.  What  proportion,  or  if  any  at  all.  j-ecover,  is  still  much 
debated,  liecause  pmt-mortem  e\idence  is  not  forthcoming  to  prove 
conclusively  the  actual  occurrence  of  meningitis.  A  child  under 
my  care  recovered  aftor  prolonged  semi-coma,  retraction  of  the 
head,  rigidity  of  the  limbs,  and  blindness,  sight  and  the  power  of 
walking  only  slowly  returning  during  the  next  few  montlis.  In 
more  acute  cases  of  meningitis  i-ecovery  sometimes  takes  place, 
but  the  prognosis  must  be  unfavourable  in  proportion  to  the 
rapiility  and  severity  of  the  symptoms.  Possibly,  the  stage  of 
suppuration  is  not  I'eaclied  in  patients  who  survive. 

l^eatraent. — The  application  of  cold  to  the  head,  by  means  of 
ice-bags,  is  the  chief  local  means ;  with  intense  pain,  leeches  might 
be  applied  to  the  temple.  The  use  of  blisters,  or  mercurial  oint- 
ment, is  of  doubtftil  ^ue.  Intomally,  bromide  of  potassium  may 
be  used  to  relieve  pain,  and  mercurials  and  iodide  of  potassium 
may  be  given  in  the  hope  of  inSuencing  the  morbid  process. 
Where  a  syphilitie  origin  is  certain,  these  should,  of  course,  be 
pushed  to  full  dr>see.  The  bowels  should  be  kept  active,  and  Ruid 
nourishment  given  in  small  dwies  frequently. 
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Posterior  Basal  Meningitis  of  Infants. 

Some  cases  of  simple  meningitis  occur  among  children,  charac- 
terised hy  convulsions,  rigidity,  opisthotonus,  and  especdally  by 
i*etraction  of  the  head  (cervical  opisthotonus).  Gee  and  Barlow 
i^ecorded  twenty-five  such  cases,  and  of  fourteen,  which  they  watched 
to  the  end,  only  three  recovered.  The  post^norUm  examination, 
in  six  of  the  fatal  cases,  showed  a  basal  meningitis,  without  any 
tubei*cle  of  the  brain  or  the  membranes,  and  variable  effusion  into 
the  ventricles.  In  two  cases  there  was  ahso  spinal  meningitis ;  in 
another  case  it  was  absent. 

Some  of  these  cases  certainly  recover.  Dr.  Still  has  recently 
foimd  in  cases  of  this  kind  a  diplococcus,  smaller  than  the  pneumo- 
coceus,  and.  as  he  believes,  identical  with  the  diplococcus  intra- 
cellularis  of  Weichselbaum.  It  was  present  in  the  membranes, 
or  in  the  ventricular  fluid,  but  not  in  the  blood. 


OEBEBBAL  PAOHTMENINQITIS. 

The  dui*a  mater  becomes  inflamed  on  its  outer  surface  {pcbchy- 
nveningitis  externa)  in  consequence  of  injuries,  or  the  extension  of 
inflammation  from  diseased  bone,  otitis,  or  any  of  the  causes 
already  mentioned  as  leading  to  suppurative  meningitis.  The 
inner  surface  of  the  dura  mater  is  also  inflamed  in  many  cases  of 
suppurative  meningitis  (pachi/ meningitis  interna  punUenta).  The 
symptoms  in  these  cases,  due  to  the  inflamed  dura  mater,  are  not 
distinguishable  from  those  referable  to  the  other  membranes. 

A  third  afiection  of  the  dui^  mater  is  that  known  as  pachy- 
nvtinngiiia  interna  hcBmorrha,gica,  or  hasmaioma  of  the  dura  nuUer. 
Virchow's  view  that  this  is  primarily  an  inflammation  with  sub- 
sequent bleeding  into  the  newly-formed  tissue  is  now  generaUy 
held,  though  it  has  been  also  thought  that  it  might  originate  as  a 
htemorrhage  with  organisation  into  fibrous  tissue,  in  which,  again, 
new  vessels  and  fresh  haemorrhages  take  place. 

JEtiology. — Haematoma  has  been  found  most  commonly  in 
association  with  chronic  insanity  and  chronic  alcoholism ;  it  also 
occurs  in  old  people  apart  from  these  conditions,  and  in  some 
local  affections  of  the  brain,  such  as  apoplexy,  softening,  and 
tumour.  A  condition  of  general  or  local  atrophy  of  the  brain, 
with  degeneration  of  the  arteries,  is  common  to  all  these  condi- 
tions. The  disease  is  much  more  common  in  elderly  people,  and 
more  frequent  in  males  than  in  females.  A  primary  haematoma 
may  arise  from  injuries  to  the  skull,  and  pi-obably  from  other 
conditions  likely  to  produce  haemorrhage,  such  as  chronic  affections 
of  the  heart  and  lungs,  and  diseases  of  the  blood. 


THROMBOSIS  OF  THK   CEREBRAL  SINUSES.     305 

Morbid  Anatomy. —The  iuner  vurfiu-ij  of  tlie  dum  mater  ih 
(tovei-ecl  witih  one  or  mom  lityerB  of  membrane,  soft  and  friable 
when  recent,  tougher  and  more  fibi-oiis  when  old ;  in  i»loar 
bi-owuiah-red,  brown,  yellow,  or  even  white,  and  oft«n  presenting 
punctifoi-m  ecchymoses ;  while  between  the  layers  may  be  con- 
niderable  quautitien  of  blood-i'lot  moitt  or  less  altered  by  age,  or 
collections  of  seruni  ooutaining  cholesterin  crystals.  The  dejKwitM 
are  usually  situate  over  the  parietal  region,  near  the  middle  line, 
and  are  bilateral  in  about  half  the  casea.  They  may  be  thick 
enough  to  depress  the  surface  of  the  brain.  Whether  the  first 
deposit  is  inUammatory  or  hiemorrhagic,  it  ii;  cleai'  that  there  is  a 
new  formation  of  tissue,  with  newly-formed  capillaries,  and  that 
subsequent  bleedings  take  place  from  these  vessels. 

The  Symptoms  are  veiy  variable.  Often  the  condition  Itas 
lieen  found  post  morteni  without  any  symptoma  which  would  be 
ejtpiaineti  by  it ;  sometimes,  on  the  other  hand,  a  fatal  apoplexy 
is  the  it-sult  of  a  large  hjemorrhage  between  the  membranous 
layers,  which  compresses  the  brain.  Such  an  illness  pi-obably 
cannot  be  diagnosed  from  other  forms  of  cerebral  htemorrhage. 
But  the  attack  may  be  less  severe,  and  recovery  take  place ;  or 
there  are  fresh  seizures  at  different  iutervalci.  Tlie  symptoms  are 
generally  headache,  giddiness,  somnolence  gradually  increasing  to 
coma,  and  twitchings  or  convulsions  in  the  limbs  and  face  of  one 
side,  followed  by  mudcular  weakness  or  definite  paralysis.  The 
pulse  is  often  slow  or  u-regular,  the  pupils  are  contracted,  and 
there  is  some  degi«e  of  fever.  In  the  intei-vals  the  patient  may 
return  to  his  former  condition,  or  present  some  impairment  of  the 
cerebi'al  functions,  such  as  diminished  intelligence  and  memory, 
drowsiness,  weakness  of  limbs,  and  headache. 

Diagnosis. — Huguenin  mentions,  besides  the  pi-ediaposing  con- 
ditions, the  evidence  of  sudden  and  increasing  compression,  the 
symptoms  showing  that  the  convejtity,  and  especially  the  coi'tical 
motor  area,  is  ofiected  (unilateral  convulsions,  followed  by  paresis, 
absence  of  oculo-motor  pai-alysis),  spreading  of  the  disease  from 
one  side  to  the  other,  and  i-ecoveiy  after  apparently  severe  illness, 
Cei-ebi'al  symptoms  in  the  interval,  and  one  or  more  jwevious 
attacks,  strengthen  the  diagnosis. 

The  Treatment  should  be  similar  to  that  of  apoplexy. 


THROMBOSIS  OF  THE  OEEBBBAL   SINUSES. 

The  blood  coagulates  in  the  cerebral  sinuses  either  as  a  [■esult 
of  general  Ul-henlth,  or  in  conswjuence  of  local  lesions  leading  to 
phlebitis. 

The  former  causes  mostly  an  adhesive  thrombosis,  the  sinus 


306  DISEASES  OF  THE  BRAIN. 

being  obstructed  by  laminated  clot,  without  any  general  infection 
of  the  system.  It  occurs  most  often  in  infants,  especially  those 
suffering  fix)m  marasmus  or  chronic  diarrhcea.  It  mostly  affects 
the  longitudinal  sinus.  Coma,  stiffness  of  the  back,  neck,  or 
limbs,  stiubismus,  nystagmus,  and  paralysis  or  spasms  of  the  face, 
are  said  to  occur.  Distension  of  the  veins  over  the  forehead  and 
temple,  and  eplstaxis,  have  been  desciibed  as  resulting  from 
thrombosis  of  the  longitudinal  sinus,  and  cedema  of  the  mastoid 
process  when  the  lateral  sinus  is  affected ;  but  the  constancy  of 
the  symptoms  is  doubtful. 

In  adults  the  chlorosis  and  aniemia  of  young  girls  is  an  occa- 
sional cause:  but  phthisis,  cancer,  and  wasting  diseases  more 
commonly.  The  symptoms  are  similar — namely,  vomiting,  head- 
ache, dix)wsiness,  convulsions,  delirium  and  coma,  with  nystagmus, 
strabismus,  sometimes  optic  neuritis,  and  twitchings  or  weakness 
in  the  extremities.  The  result  depends  largely  upon  the  primary 
ill-heiilth,  to  which  treatment  must  be  directed. 

Thi-ombosis  fi*om  phlebitis  is  mainly  caused  by  extension  from 
disease  of  tlie  ear,  and  is  a  fertile  souix»  of  danger.  The  lateral 
or  petrosal  sinus  is  most  often  affected ;  and  it  has  already  been 
stilted  that  the  optic  neuritis  fi'equently  accompanying  the  spread- 
ing  foi-ms  of  otitis  is  probably  due  to  this.  Thrombosis  of  the 
latenil  sinus  may  extend  into  the  jugubir  vein,  and  produce  a  hard 
swelling,  with  more  or  less  tenderness,  or  even  redness,  cedema, 
and  finally  su}>pui*ation,  in  the  upper  pai*t  or  whole  verticail  extent 
of  the  neck.  Commonly,  in  such  cases  septic  paiiiicles  are  conveyed 
into  the  right  heart,  and  thence  into  the  lungs,  so  that  a  fatal 
pysemia  is  the  result. 

Treatment. — In  thrombosis  dependent  on  geneitil  ill-health, 
this  condition  must  be  treated.  If  local  lesions  are  the  cause,  they 
must  bo  dealt  with  surgically.  The  spread  of  an  infective  throm- 
bus down  the  jugular  vein  can  be  prevented  by  tying  the  vein 
below  the  clot  and  cleaning  out  its  contents,  as  well  as  those  of 
the  lateral  sinus,  if  necessary. 


TUMOURS  OF  THE  BRAIN. 

Tumours  are  much  more  frequent  in  the  brain  than  in  the 
spinal  cord  ;  for  the  most  jxart  the  same  kinds  are  found  in  both 
organs. 

The  most  fi'equent  form  of  tumour  of  the  brain  is  sarcoma.  It 
often  gix)ws  fi*om  the  membi'anes,  or  commences  in  the  skull  and 
passes  through  the  membranes  to  the  bi-ain.  It  may  be  a  primary 
tumour,  but  is  often  secondary  to  growths  in  other  parts  of  the 
body,  and  is  then  frequently  multiple. 


TUMOURS  OF  THE   BRAIX. 

The  next  most  frequent  form  of  tumour  is  i/lioma.  This  con- 
sists cpf  an  overgi-owth  of  the  connective  tissue,  or  neuroglia,  of  the 
brain.  It  may  i-each  a  diameter  of  two  or  thi'ee  inches,  is  ovoid 
or  globulRi'  in  shape,  and  infiltrates  the  tissue  of  the  brain  in  such 
a  way  that  the  dirisionB  into  grey  and  white  matter  areoft«n  per- 
fectly apparent  in  their  normal  relations,  though  perhaps  separate*! 
from  one  another,  or,  as  it  were,  enlarged.  The  tumour  is  thus 
never  enca[>suled,  but  gradually  shades  off  into  the  Gurrouuding 
normal  tissue.  Under  the  microscope  it  consists  of  small  cell.s, 
and  of  fine  fibres  forming  a  looser  or  denser  network.  In  some 
cases  it  can  be  seen  that  the  fibres  are  delicate  processes  connected 
with  the  cells.  Sometimes  the  cells  are  of  larger  size,  or  the  fibres 
less  abundant,  and  thus  they  come  more  and  more  to  resemble  a 
sarcomatous  tumour.  The  t«rm  glio-tarcoma  is  often  used  for  these 
forms,  (iliomata  are  very  liable  to  luemorrhage  in  their  interior 
from  rupture  of  vessels. 

Tubercle  occurs  in  two  forms  in  oonnection  with  brain  ;  first,  in 
the  form  of  minute  tubercles  in  the  membranes,  in  association 
with  meningitis ;  secondly,  as  large  masses  in  the  cei'ebral  sub- 
stance, ranging  from  one-thini  of  an  inch  to  two  or  three  inches 
in  diameter.  These  are  globular  in  shape,  consist  of  bright  yellow 
caseous  material,  bounded  by  an  outer  narrow  zone  of  a  pinkish- 
grey  colour,  while  the  adjacent  brain-tissue  is  either  normal,  or 
slightly  softened,  with  granule-corpuscles  visible  under  the  micro- 
scope. The  tubercular  masses  can  be  easily  detached  from  their 
bed.  Tlie  grey  edge  of  the  tumour  consists  of  cells  I'esembling 
those  of  grey  tubercle  ;  the  centre  of  the  caseous  portion  may  be 
softened  into  fluid  or  may  be  calcareous.  These  tubercular  tumours 
are  found  in  all  parts  of  the  brain,  often  in  the  cerebellum.  They 
are  sometimes  multiple,  and  not  infrequently  accompany  tubercular 
meningitis.  They  come  in  order  of  frequency  nest  to  glioma,  and 
in  children  are  prDportionat«]y  more  frequent. 

Catvinoma  is  not  very  common  :  it  is  nearly  always  secondary. 
Myxoma  &ad  Jibrimia  are  rare. 

Vi/sts  oocasionolly  occur,  sometimes  obviously  as  a  result  of  a 
soft  sarcomatous  tumour  breaking  down  in  the  centre  ;  at  others, 
consisting  of  a  simple  membrane  containing  serous  fluid,  without 
any  trace  of  a  previous  new  growth.  These  have  been  found  in 
the  cerebellum. 

Pgammoma  is  a  peculiar  tumour,  which  grows  from  the  mem- 
branes, and  consists  of  fibrous  tissue,  with  embedded  particles  of 
calcareous  matter.  Gholestealoma,  or  peurl  tumour,  is  another 
rare  variety,  which  grows  from  the  pla  mater  of  the  base  of  the 
brain  ;  it  is  hard,  shining  like  mother-of-pearl,  non-vascular,  and 
composed  of  horny  epidermic  cells  arrangeil  in  concenti-ic  layers, 
and  enclosed  in  a  fibrous  capeule,  Lipoma,  angioma,  and  melaTwma 
have  also  been  observed. 
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Syphilitic  Gumma. — This  form  of  tumour  grows  commonly  on 
the  surface  of  the  brain,  and  at  first  in  the  pia  mater ;  it  subse- 
quently invades  the  substance  of  the  brain,  and  contracts  adhesimis 
to  the  dura  mater,  so  that  the  brain-substance  and  the  two  mem- 
branes are  matted  together.  The  tumour  is  irregular  in  shape, 
pinkish-red  on  section  in  the  outer  parts,  yellowish  and  caseous 
in  the  centre.  Sometimes  syphilis  causes  a  localised  and  yet 
diffuse  meningitis,  without  the  formation  of  a  definite  giunmatous 
tumour ;  and  this  is  especially  liable  to  occur  at  the  ba^e  of  the 
brain. 

ParasiteB. —  These  rarely  reach  the  cerebrum.  A  hydatid  cyst 
(echinococcus)  may  grow  in  the  hemisphere,  and  produce  all  the 
symptoms  of  tumour.  The  cyaticercua  tdoR  ceUtUoaoB  has  been  seen 
in  the  membranes  and  in  the  ventricles. 

JEtiology. — This  varies  to  a  certain  extent  with  the  nature  of 
the  tumour.  Some,  as  already  stated,  are  secondary  to  new  growths 
elsewhere.  Tubercular  tumours  often  occur  in  association  with 
caseous  changes  in  the  bronchial  or  other  glands.  Syphilitic  lesions 
are  mostly  tertiary,  and  never  in  connection  with  the  congenital 
form  of  the  disease. 

Males  are  more  often  the  subjects  of  cerebral  tumour  than 
females ;  and  the  most  striking  fact  about  the  age  is  that  tuber^ 
cular  tumours  are  much  more  common  in  children.  Fagge  noted 
that  in  tumours  of  the  hemispheres  the  patients  were  mostly 
above  thirty,  while  in  tumours  of  the  base  they  Were  mostly  below 
that  age.  In  a  good  many  instances  the  symptoms  have  been 
attributed  to  a  fall  or  a  blow  upon  the  head. 

Local  Effects. — In  the  immediate  neighbourhood  of  a  tumour 
the  brain-substance  is  frequently  affected,  either  by  red  or  white 
softening,  or  by  the  yellow  discoloration,  which  has  been  called 
yellow  softening.  If  the  tumour  is  lai'ge,  the  corresponding 
hemisphere  of  the  brain  is  increased  in  size,  and  the  convolutions 
are  flattened.  Even  the  cranial  bones  may  be  thinned  by  com- 
pression, so  that  they  may  be  indented  by  the  finger ;  this  con- 
dition is  known  as  craniotabes.  Tumours  in  the  middle  lobe  of 
the  cerebellum  or  in  the  posterior  lobes  of  the  brain  are  fre- 
quently accompanied  by  ventricular  distension  or  hydrocephaluSi 
which  is  attiibuted  to  compression  of  the  veins  of  Galen  by  the 
tumour. 

Symptoms. — These  are  (1)  generaly  and  (2)  locaHnng  or  focal. 
The  former  are  present  in  the  majority  of  cases  and  depend  pxh 
bably  upon  the  increased  intiucranial  pressure  which  any  addition 
to  the  contents  of  the  skull  must  cause ;  the  latter  are  those  which 
vary  with  the  position  of  the  tumour,  and  i^ill  help  to  show 
exactly  where  it  is  situate. 

General  Symptoms. — Headache  is  usually  present,  is  often  very 
severe  indeed,  and  may  be  constant ;  but  sometimes  diminisbee  or 
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disappears  for  a  tune.  It  may  be  felt  all  over  the  head,  or  it  ia 
limited  to  one  region,  and  may  serve  as  a  localising  symptom. 
Thus,  there  is  generally  occipital  headache  in  cerebellar  tumour, 
and,  in  a  case  i-ecently  under  my  care,  a  tumour  of  the  right 
superior  temporal  convolution  was  accompanied  by  intense  pain 
jibove  the  right  ear.  Headache  is  often  absent  with  tumours  of 
the  motor  area,  or  of  the  corpus  cailoaum. 

Vomiting  is  also  a  frequent  and  sometimes  early  Byroptom,  and 
often  leads  to  a  wrong  diagnoaia  of  gastric  dit>ease.  In  it-s  most 
charncteristic  form  the  food  is  regurgitated,  without  paiu  or  effort 
or  nausea,  immediately  it  is  put  into  the  stomach  ;  but  nausea  and 
stiuining  sometimes  occur  in  purely  cerebral  vomiting. 

Optic  nevritia,  or  inflammation  of  the  optic  disc,  occurs  in  the 
lai^e  majority  of  cases  of  cerebral  tumour.  It  is  almost  constant 
in  tumours  of  the  corpora  quadrigemina,  exceedingly  common  in 
tumours  of  the  cerebellum  and  posterior  part  of  the  cerebrum,  hut 
absent  in  more  than  half  the  cases  of  tumour  of  the  corpus  cailo- 
aum, pons  or  medulla.  It  is  more  frequently  present  when  the 
tumour  ia  a  glioma  oi'  a  cyst,  than  when  it  is  a  tubercle  (Martin, 
in  La/iirtl,  1897,  vol.  ii.).  It  is  almost  invariably  double,  but 
exceptionally  one  eye  has  been  alone  affected,  or  much  more 
affected  than  the  other :  the  tumour  ia  more  likely  to  be  on  the 
Bide  of  the  worse  eye.  After  death  the  nerve  has  been  found  to 
present  evidences  of  inflammation,  and  there  is  frequently  an 
efl'usion  of  fluid  within  the  sheath  around  the  nerve. 

The  fact  that  vision  often  pei-sists  when  optic  neuritis  is  even 
well  nuirlted  (p.  17fJ)  renders  it  necessary  that  this  lesion  should 
be  looked  for,  and  an  ophthalmoscopic  examination  should  lie 
made  in  any  CAse  where  other  symptoms  suggest  the  possibility 
of  cerebi'al  tumour,  even  though  the  patient  should  state  that  he 
sees  perfectly  well. 

After  optic  neuritis  has  existed  some  months,  a  condition  of 
(UropAf/  supervenes  from  contraction  of  the  fibrous  tissue  of  the 
nerve.  Vision  is  now  generally  diminished,  but  is  not  always  lost 
in  pi-oportion  to  the  apparent  atrophy;  the  pupils  are  generally 
dilated  and  sluggish  or  inactive  to  light. 

Convulsion*  are  not  so  frequent  as  the  symptoms  already  men- 
tioned, and  they  are  very  irregulai'  in  their  occurrence  in  the 
eases  attended  by  them  ;  thus,  there  may  be  only  two  or  three  in 
the  whole  course  of  the  illness,  or  they  may  be  very  frequent. 
Sometimes  they  are  general  and  epileptiform  in  character;  at 
others,  they  are  limited  to  one  or  other  region,  and  may  then 
acquire  a  more  localising  value. 

Among  other  geneml  symptoms  are  mental  changes;  the 
patient  may  be  dull,  apathetic,  forgetful,  sleepy,  careless,  or 
untidy.  Vertigo  sometimes  occurs.  The  pulse  may  be  unusually 
slow.     The  nutrition  may  be  unaffected,  and  the  patient  may 
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even  grow  fat ;  more  often,  especially  towards  the  end,  flesh  and 
strength  are  both  lost.  Constipation  is  common  in  cerehral 
tumour. 

Localising  or  Focal  Symptoms. — These  may  be  absent,  as  in 
some  tumours  growing  in  the  cerebral  hemispheres.  It  is  scarcely 
necessary  to  enumerate  all  the  symptoms  or  combinations  of 
symptoms  which  may  occur. 

Tumours  which  compress  nerves  or  destroy  nerve-centres  will 
cause  a  cessation  of  their  functions — paralysis  in  the  case  of  motor 
nerves,  and  pain  or  anaesthesia  in  the  case  of  sensory  nerves  (ms 
Lesions  of  CJranial  Nerves,  p.  183,  ei  seq.), 

A  tumour  of  the  base  is  commonly  accompanied  by  paralysis 
of  the  third,  fourth,  fifth,  or  sixth  nerve ;  if  it  extends  to  tiie  pons, 
some  of  the  lower  nerves  may  be  involved. 

Tumours  in  the  lower  or  outer  parts  of  the  hemispheres  may 
implicate  the  motor  tract  and  cause  hemiplegia,  which  generally 
differs  from  the  hemiplegia  due  to  hsemorrhage  or  embolism  in 
coming  on  quite  gradually.  Spasm,  either  tonic  or  clonic,  also 
results  from  implication  of  the  motor  tract  by  tumours. 

Tumours  (and  other  lesions)  in  the  cortical  motor  centres  lead 
to  localised  convulsions  (m4>nospasm)^  or  to  convulsions  beginning 
always  in  one  part.  In  these  last  cases,  according  to  the  severity 
of  the  temporaiy  disturbance  in  the  part,  there  may  be  a  twitch- 
ing, say,  of  the  hand  alone,  or  of  the  hand  and  arm,  or  of  all  the 
muscles  of  the  body;  and  when  the  convulsions  are  extensive, 
consciousness  is  generally  lost.  The  convulsions  are  sometimes 
followed  by  temporary  pai-alysis  in  the  part  in  which  the  spasm 
begins.  Post-mortem  results  have  shown  that  convulsions  begin- 
ning in  the  leg,  arm,  or  face,  respectively,  are  frequently  due  to 
lesions  in  the  corresponding  regions  of  the  motor  area — namely, 
for  the  leg,  the  upper  part ;  for  the  arm,  the  middle  part ;  and  for 
the  face,  the  lower  part  of  the  central  convolutions.  The  name, 
Jacksonian  epilepsy^  has  been  given  to  convulsions  of  this  kind. 

Growths  in  the  cerebellum,  so  long  as  they  are  confined  to  one 
or  other  hemisphere,  may  present  no  s^nnptoms ;  but  if  of  lai^ 
size,  they  may  extend  forward  so  as  to  reach  the  pons,  and  involve 
the  seventh  nerve,  or  press  downwards  upon  the  pyramids  of  the 
medulla  oblongata,  and  thus  produce  some  weakness  of  the  ann 
and  leg  on  the  opposite  side.  But  a  tumour  in  the  middle  lobe 
of  the  cerebellum  produces  some  characteristic  symptoms — ataxy, 
vertigo,  oscillation  of  the  eyeballs,  retraction  of  the  head,  or  tetani- 
form  convulsions.  Ataxy  and  vertigo  are  the  most  common,  and 
may  be  among  the  first  pymptoms. 

The  ataxy  of  cerebellar  disease  is  different  from  that  which 
forms  the  characteristic  feature  of  tabes  dorsalis  or  locomotor 
ataxy.  Tlie  gait  is  reeling  or  staggering,  like  that  of  a  drunken 
man ;  the  patient  sways  from  side  to  side,  readily  overbalances 
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himself,  crosses  bis  legs  to  regain  his  equilibrium,  nud  often  falls 
in  the  attempt. 

Ezperiment«  hare  Bhown  a  close  relation  between  the  ports  of 
the  cerebellum  injured,  and  movements  o(  the  body  or  eyes  in 
particular  directions ;  for  instance,  lesion  of  the  anterior  part  of 
the  middle  lobe  causes  a  tendency  to  fall  forwards ;  lesion  of  the 
posterior  port,  a  tendency  to  fall  backwards;  lesion  of  the  middle 
peduncle  causes  lateral  movements,  or  movements  of  ratation ; 
and  ths  eyes  are  moved  upwards,  downwards,  to  the  right,  or  to 
the  left,  according  to  the  diflereut  points  selected  for  stimulation. 
But  in  slowly  growing  tumours  it  is  not  always  possible  to 
recognise  similar  effects,  as  they  are  probably  counteracted  by 
cerebral  influence  ;  but  if  such  occur,  they  may  help  to  indicate 
the  position  of  the  lesion.  Two  other  occasional  efiiects  of  oere- 
bellai'  tumour  should  be  mentioned ;  one  is  a  peculiar  slow  ti-emor 
of  the  muscles  of  the  trunk  and  limbs,  which  has  a  certain  resem- 
blance to  that  of  disseminated  sclerosis ;  and  the  other,  the  globular 
enlargement  of  the  head,  which  is  due  to  ventricular  distension, 
and  is  therefore  not  iieculiai"  to,  but  treijuently  occurs,  in  cerebellar 
tiunour, 

A  tumour  of  the  earpora  quadrigemina  causes  reeling  ata.ty  of 
the  legs  like  that  just  described, associated  with  double  ophtlialmo- 
plegia. 

DDiaUon-^ Intracranial  tumours  usually  lust  from  six  months 
to  two  years,  and  occasionally  longer.  Death  takes  place  some- 
times from  exhaustion  with  vomiting,  emaciation,  and  bed-sores ; 
at  others,  from  hiemorrhage  into  the  tumour,  if  it  be  a  glioma ; 
at  others,  again,  from  intercurrent  pneumonia.  Tul>ei-culttr 
tumours  may  end  in  a  fatal  tubercular  meningitis.  Not  in- 
frequently death  takes  place  suddenly  and  f|uietly  by  failure  of 
the  respiration,  while  the  heart  continues  to  beat  for  some  little 
time  afterwards.  In  cases  ilying  slowly  the  abdomen  retracts, 
taehe  caibrate  may  be  obtained,  and  the  breathuig  may  acquire 
the  Oheyne-Stokes  character ;  the  picture  closely  resembles  that 
of  meningitis. 

Dia^DSiB.— The  clinical  symptoms  obove  given  will  mostly 
serve  to  distinguish  tumours  of  the  brain.  If  headache  and 
vomiting  suggest  gastric  disease,  the  ophthalmoscope  may  pre- 
vent a  serious  eriur,  or  a  careful  examination  may  iweal  uncer- 
tain gait  or  some  slight  paralysis.  Double  optic  neuritis  alone 
cannot  now  be  regarded  as  conclusive  evidence  of  a  cerebral 
lesion,  much  less  of  tumour,  as  it  may  occur  in  aniemia,  in 
uieningitis,  and  in  connection  with  disease  of  the  ear ;  but  it  is 
of  great  value  in  association  with  other  symptoms,  and  at  least 
it  excludes  heemorrhage  and  embolism,  in  which  it  very  rarely 
occurs.  Optic  neuritis  of  one  eye  genei-ally  means  disease  in  the 
corresponding  orbit.     Chronio  menimjitu  may  be  very  dilficult  to 
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distinguish  from  tumour,  but  acute  meningitis  is  too  rapid  in  its 
course,  and  is  generally  accompanied  by  fever ;  the  long  history 
will  serve  to  distinguish  the  case  of  tumour  in  its  last  stages. 
Renal  disecise  mav  simulate  cerebral  tumour  in  the  headache, 
A'omiting,  and  affection  of  sight ;  and  even  the  ophthalmoscope 
may  not  at  once  clear  up  the  case,  since  the  optic  disc  is  inflamed 
in  albuminuric  i*etinitis ;  and,  on  the  other  hand,  optic  neuritis 
from   cerebral    tumour    is    sometimes    accompanied    by  retinal 
changes  (brilliant  white  spots)  precisely  like  those  common  in 
albuminuric  retinitis.     Albumen  in  the  urine  of  course  speaks  for 
renal  disease,  but  does  not  exclude  a  co-existing  brain  tumour; 
a  constant   localised   pain,  any  local  nerve-symptoms,  and   pro- 
nounced double  optic  neuritis,  Avithout  further  retinal  changes, 
are  in  favour  of  cei'ebral  tumour.   As  to  the  nature  of  the  growth, 
the  frequency  of  tubercular  tumours  in  children  should  be  re- 
membered, and  the  liability  of  gummata  to  occur  on  the  surface. 
Cases  with  iiTegular  paralysis  of  many  cranial  nerves  are  often 
syphilitic.     Hughlings  Jackson  has  said  that  convulsions  begin- 
ning  unilaterally,   associated    with    double    optic    neuritis,    are 
generally  syphilitic.     This  is  an  expre^ion  of  the  fact  that  gumma 
may  occur  on  the  surface  in  the  cortical  area,  and,  like  other  causes 
of  inti'acranial  pressure,  leads  to  optic  neuritis. 

Prognosis. — This  is  very  unfavourable.  Only  syphilitic  cases 
give  any  hope  of  improvement,  and  they  frequently  relapse  again 
and  again ;  they  may  indeed  be  fatal  under  the  most  vigorous 
treatment.  It  is  probable  that  tubercles  sometimes  become 
arrested  in  their  growth  or  calcify.  Fagge  records  the  case  of  a 
boy  in  whom  temporary  recovery  took  place,  and  a  calcareous 
mass  was  found  in  a  region  corresponding  to  the  symptoms ;  but 
he  died,  nevertheless,  with  cerebral  s\Tnptoms.  The  case  of 
another  boy,  formerly  in  Guy*s  Hospital,  is  possibly  an  instance. 
At  the  age  of  seven  he  had  staggering  gait,  occasional  fits,  optic 
neuritis,  and  an  enlarging  head.  After  six  or  nine  months  the 
symptoms  progi'essed  no  further ;  and  I  saw  him  years  later  with 
a  large  head,  unsteady  gait,  white  ati'ophy  of  the  discs,  and  vision 
so  defective  that  he  could  only  read  on  placing  the  book  within 
a  few  inches  of  his  eyes.  But  such  instances  are  exceedingly 
rare. 

Treatment. — In  cases  obviously  syphilitic,  potassium  iodide 
should  be  given  in  doses  of  10  to  30  grains  three  times  daily,  or 
even  more,  combined  with  mercurial  inunction,  and  the  internal 
use  of  mercury  pei*chloride  (60  to  80  minims  of  the  liquor  three 
times  daily).  Even  in  cases  where  a  syphilitic  origin  is  less  cer- 
tain, the  iodide  may  be  tried,  since  no  other  drug  can  be  said  to 
liave  any  influence.  Tubercles  may  presumably  be  benefited  by 
cod-liver  oil,  sea-air,  and  other  hygienic  measures.  Arsenic  has 
been  also  recommended.     Hale  White  has  shown  ("  Guv's  Hos- 
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pital  Reports,"  I885-8B)  that  only  a  small  proportion  of  cerebral 
tumours  are  in  a  position  to  be  reached  by  surgery ;  and  where 
one  is  accessible,  there  is  always  the  fear  that  it  may  extend  beyond 
the  area  indicated  by  positive  syinptoms,  and  no  involve  a  dan- 
geixmsly  large  operation.  Nevertheless,  in  a  few  cases  the  tumour 
has  been  successfully  removed. 

Besidee  the  direct  treatment  of  the  tumour  in  cases  suited  for 
it,  we  ma\-  have  to  relieve  symptoBia.  We  may  treat  headaches 
by  ice  to  the  head,  pota.ssiuni  bromide,  or  small  doses  of  morphia  ; 
and  sickness,  by  effervescing  salines,  and  tincture  of  iodine  in 
2  or  3  minim  doses.  Here,  also,  the  aid  of  aui^ery  hn-s  been 
invoked,  and  the  skull  has  been  trephined  to  diminish  t«mjM>rari1y, 
at  least,  the  intracranial  tension,  and  resulting  pain  or  other 
symptom.     In  later  stages  careful  nursing  becomes  necessarj-. 


CHRONIC   HYDROCEPHALUS. 

By  hydrocephalus  is  meant  the  accumulation  of  fluid  within  the 
cranial  cavity,  and  mention  has  been  already  made  of  the  acute 
secretion  of  such  fluid  in  tnbei-cular  meningitis,  on  account  of 
which  the  disease  wiuj  formei-ly  known  as  acute  hydrocephalus. 

A  division  has  been  made  into  internal  and  external  hydro- 
cephalus, according  as  the  fluid  is  contained  entirely  in  the 
ventricular  cavities  of  the  brain,  or  is  foi-med  outside  between  the 
brain  and  the  skull,  in  the  subdural  space.  But  much  doubt  exists 
as  to  the  real  occurrence  of  the  latter  class  of  cases,  and  their 
symptoms  and  general  featui«s  are  not  materially  diffei-ent  from 
the  certainly  more  common  cases  of  chronic  intei'nal  hydrocephalus. 
It  is  true  that  in  old  age,  and  from  other  conditions,  the  con- 
volutions of  the  brain  diminish  in  size,  the  sulci  widen,  and  the 
Kpace  in  the  skull  thus  left  by  the  disappearance  of  brain-substance 
is  filled  up  by  fluid.  Similarly,  a  loss  by  local  shrinking  of  the 
brain  is  replaced  by  fluid  on  the  surface.  But  this  compensator}- 
secretion  has  none  of  the  effects  of  true  hydrocephalus. 

Hydrocephalus  occurs  in  infants,  and  much  more  rai-ely  in 
adults ;  the  yielding  nature  of  the  cranial  bones  at  the  former 
age,  and  their  solidity  and  resistance  at  the  latter,  cauae  some 
impoi-tant  diffi-i-ences  in  the  course  and  sj-mptoms. 

ISFAMTILE    HYDROCEPHAI.ua. 

.Stiology. — Infantile  hydrocephalus  in  either  congenital,  or  it 
is  first  noticed  at  a  certain  interval  after  birth ;  but  the  result* 
are  essentially  the  same.  The  origin  is,  as  a  rule,  quite  obscui-e. 
It  has  been  thought  to  \»  caused  by  an  inflammation,  staited 
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fwlniM  in  some  cases  l^  blows  or  other  injuries.  When  arising 
m  wtm>,  it  has  been  attributed  to  blows  or  falls  suffered  by  the 
"•other.  It  baa  been  observed  to  occur  in  several  children  of  the 
mm»  family.  At  all  ages  the  growth  of  tumours  in  tlie  cerebrum 
or  cerebellnm,  so  as  to  press  on  the  veins  of  Galen,  will  cause 
^•wntricuIar  distension.  In  young  cliildi«n  the  bones  yield,  and 
the  head  presents  in  a  modemte  degree  the  characters  to  be 
presently  described. 

Anatomy. — In  the  obviously  inteinial  form  of  hydrocephalus, 
the  ventricles  of  the  brain  contain  an  excess  of  fluid,  sometimes 
amounting  to  a  quart  or  more.  It  has  the  characters  of  cerebro- 
spinal fluid— that  is,  it  has  a  specific  gravity  of  IOOG-1009,  con- 
tains a  small  quantity  of  chloride  of  sodium,  only  a  trace  of 
albumen,  and  sometimes  urea  or  cbolesterin,  The  liquid  may 
occupy  all  the  ventricles,  or  all  except  the  fourth,  or  the  two 
lateral  ventricles  alone.  By  its  increasing  quantity  the  substance 
of  the  brain  is  enormously  distended,  the  convolutions  ai-e  flat- 
tened, sometimes  reduced  to  a  few  lines  in  thickness,  and  the 
basal  ganglia  are  correspond! ugly  thinned  out.  The  oqiieductus 
Sylvii  may  he  distended  to  the  siKe  of  the  finger  when  the  fiuid  is 
in  the  fourth  ventricle  1  it  is  often  closed  when  the  fourth  ven- 
tricle is  not  liilated.  lu  extreme  cnses  the  distinction  between 
grey  Hnd  whit«  matter  is  lost  in  the  part«  exposed  to  most  pres- 
sure :  the  ependyma  is  often  thickened,  and  contains  amyloid 
bodies,  while  its  surface  is  covered  with  fine  granulations. 

Hy«ln>cepl)alus  is  sometimes  associated  with  other  lesions  of 
ihc  contnU  unrvoua  system — -for  instance,  spina  bifida  or  i^-ingo- 

gmpkaMa, — Th«  most  obvious,  and  it  may  be  for  a  time  the 
<Mtr,  «miiluia  of  tlie  disease  ia  the  condition  of  the  child's  bead 
wmA  kkuHs  from  it.  The  pressure  on  the  brain  is  transmitted 
to  lh»  «k«dl,  «nd  *s  this  ex|«nds  outward  the  head  becomes 
mfciiTrril  Ttw  Mtbirgement  is  oftpn  extreme.  Iti  congenital 
(M«M  WW  tMV»  a  aorinus  obstruction  to  delivery  ;  in  others  it 
^mf^ft  ^  A*  int  ft>w  months  of  life,  and  the  circumference 
iM^  MBfWif  **  **»«(vfo)ir  or  even  thirty-two  inches,  instead  of 
^MltMi  f*  Ji^Vn  ni  inoh<w,  which  are  tlie  usual  measui-ements 
^  ^  -^i,  u«  ^  ttiMi  ymr.  The  bead  is  ut  the  same  time 
.ic.!^.^.  u^i  tlw  fk*\\  j>ltij<>ot«  over  the  face  and  neck  almost 
iiibI  XiM  ttw  looks  small  and  shrunken  in 
.  ^iiw  «  J&)tn&md,  anxious,  or  senUe  expression  in 
n  froin  within  drives  the  orbital  pUtes 
-o-'ts  mn  turned  down  so  that  the  lower 
'--■  Mwnw  is  lost  under  the  lower  eyelid, 
.iw  M^erotir  is  exposed.  The  increased 
t  ivpu»tion  of  the  craniiil  bones  from 
much  enlarged  aud  the 
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sutures  widened.  In  these  spnces  fluctuation  can  sometimes  be 
felt.  In  canes  of  long  standing  it  is  found  that  osgification  has 
gone  on  at  the  ntorginE  of  the  bones,  a^lvancing  into  the  ButureB, 
80  that  ultimately,  if  the  patient  lives,  by  this  means,  and  by  the 
formation,  from  independent  cenlren  in  the  membrane,  of  fresh 
plates  of  bone  [osia  iriquetra,  Woi^ian  bones),  the  deficiencies 
of  the  sfcnll  may  be  completely  filled  in.  In  the  eai-ly  stages, 
however,  the  bones  are  thin,  wanting  in  diploe,  and  transparent. 
The  skin  of  the  scalp  is  tightly  stretched,  escessively  thin,  and 
lai'ge  blue  veins  ramify  over  the  surface.  The  hair  is  generally 
scanty.  In  some  coses,  where  the  fluid  is  not  very  abundant,  the 
bones  may  yield  suflicieutly  to  obviate  any  considerable  pressure 
upon  the  btain -substance.  The  symptoms  may  not  then  go  much 
beyond  the  enlargement  of  the  h«id ;  at  most  thei-e  is  aome 
general  weakness  and  loss  of  flesh,  fi'om  which  after  a  time  the 
child  recovers.  But  in  most  cases  there  are  other  symptoms, 
The  muscular  power  is  ileficient ;  especially,  the  large  head  cannot 
be  held  upright,  and  falls  from  side  to  side,  or  has  to  besuppoited 
by  the  hands  when  the  child  sits  up  in  bed.  The  child  cannot 
walk,  or  acquires  the  art  only  after  a  long  time  in  moderate  coses. 
Vision  is  often  defective  or  lost ;  and  in  extreme  instjinces  there 
is  atrophy  of  the  optic  nerves,  which  has  been  preceded  in  some 
cases,  it  appears,  by  optic  neuritis.  The  other  senses  may  be,  to 
a  certain  extent,  impaired.  The  intellectual  functions  are  often 
defective.  The  child  slowly  learns  to  talk,  continues  childish  out 
of  proportion  to  it«  growth,  and  is  fretful,  irritable,  or  vicious  in 
temper.  Nystagmus,  ligidity  and  Bpasma  of  tlie  weakened  limbs, 
convulsions,  and  vomiting  occur  often  in  severe  cases.  Many  of 
these  patients  die  young,  relapsing  into  a  condition  of  apathy  or 
semi-coma,  lying  in  bed  with  eyes  closed  or  twitching,  with  rigid 
limbs,  and  incontinence  of  urine  and  ft^es,  constantly  moaning  or 
whining,  and  refusing  food  or  else  e&ting  voraciously. 

Finally,  convulsionK,  or  coma,  or  some  intercurrent  disease,  such 
OS  bronchitis,  pneumonia,  or  measles,  may  end  the  scene. 

In  some  cases  the  fluid  lias  e.s«iped  by  rupture  of  the  integu- 
ments or  by  bui'sting  through  the  nose  or  eyes. 

Tlie  diu-ation  is  variable.  In  the  mildest  cases  recovery  may 
take  place,  or  i-ather  the  disease  ts  arrested ;  other  patients  live 
to  four,  five,  or  six  years,  or  more.  1  have  recorded  a  case  ("  Clin. 
Trans."  1807)  where  a  lad  reached  the  age  of  sixteen  with  perfect 
mental  development  and  physical  capacity ;  and  died  then  with 
rapid  oerebro-spinal  symptoms,  the  ventricles  containing  thirty 
ounces  of  fluid.     A  few  cases  have  lived  to  sixty  or  seventy. 

Siagnosis. — Confusion  is  most  likely  to  take  place  between 
this  and  rickets.  The  rickety  head  tends  to  be  cubical  in  form 
rather  than  spherical,  the  vertex  being  flattened  ;  the  downward 
displacement  of  the  eyeballs  is  absent;  the  limbs  maybe  feeble. 
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but  the  mental  powers  are  not  generally  deficient ;  and  the  other 
evidences  of  rickets — ^beaded  ribs,  thickened  wrists,  sweating  of  the 
head,  and  general  tenderness — are  present  at  one  time  or  another. 

Treatment. — This  is  not  very  promising.  Perchloride  of  mer- 
cury and  iodide  of  potassium  have  been  given  with  no  appreciable 
effect.  Mechanical  treatment  seems  to  give  the  best,  though  not 
always  much,  result.  This  may  be  in  the  form  of  pressure,  or  the 
removal  of  fluid,  or  both  combined. 

Pressure  is  best  effected  by  narrow  strips  of  adhesive  plaster 
carefully  applied  as  follows  : — One  is  carried  from  the  mastoid  to 
the  outer  angle  of  the  orbit  on  the  opposite  side ;  one  from  the 
occiput  to  the  root  of  the  nose  ;  others  are  carried  similarly  from 
the  base  of  the  skull  between  these  points  across  the  vertex  to 
points  low  down  on  the  opposite  side ;  and  then  a  long  strip  is 
carried  two  or  three  times  round  the  circimiference  of  the  head, 
so  as  to  fix  the  whole  firmly.  After  ten  or  fourteen  days  fresh 
strapping  may  be  applied.  Elastic  bands  have  been  used,  bat 
they  must  be  employed  with  caution,  fi'om  their  tendency  to 
produce  sloughing  by  too  continuous  pressure. 

If  it  be  decided  to  try  the  effects  of  puncture,  the  trocar  should 
be  inserted  at  the  outer  angle  of  the  anterior  fontanelle.  Not 
more  than  one  or  two  ounces  should  be  removed,  and  the  head 
should  then  be  strapped.  If  no  harm  results  a  similar  quantity 
may  be  again  withdrawn  after  two  or  three  weeks.  A  certain 
risk  attaches  to  this  operation :  namely,  the  occurrence  of 
convulsions,  of  acute  meningitis,  or  of  suppuration  within  the 
ventricles. 

Hydrocephalus  in  Adults, 

Ventricular  distension  in  adults  arises  from  (1)  mechanical 
interference  with  the  circulation  of  the  brain ;  (2)  meningitis  or 
meningo-ependymitis. 

1 .  InterfereTice  with  the  Cerebral  Circulation, — This  is  not  pecu- 
liar to  adults,  but  the  larger  proportion  of  cases  probably  ocean 
after  the  period  of  life  at  which  any  very  great  expansion  of  the 
head  can  take  place.  The  head  nevertheless  becomes  globular 
and  somewhat  enlarged.  This  is  often  seen  in  cases  of  cerebellar 
tubercle,  or  other  tumom*  situate  there  or  in  the  posterior  lobes 
of  the  brain,  whereby  the  veins  of  Gktlen  or  the  straight  sinus 
may  be  compressed.  The  return  of  blood  is  thus  delayed,  and 
effusion  into  the  ventricles  is  the  consequence.  It  is  not  generally 
possible  to  distinguish  the  symptoms  due  to  the  hydrocephalus 
from  those  of  the  tumour  which  causes  it. 

2.  Meningitis  and  Meningo-Ependymitia, — Acute  meningitis  is 
rarely  a  cause  of  hydrocephalus ;  sometimes  the  latter  is  a  seqoel 
of  epidemic  cerebro-spinal  meningitis.  But  some  of  the  cases 
of  chronic  hydrocephalus  in  adults,  which  are  not  the  resalt  of 
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the  growth  of  tumour,  show  aftpi-  death  evidences  of  uu  iiiflunt- 
matory  origin,  such  as  tliickening  &&<!  gniQular  condition  of  the 
ependyma,  thickening,  opacity,  or  uiiitting  together  of  the  mem- 
branes at  the  base  of  the  bmin,  lulhesion  of  the  membranes  to  the 
bruin,  &c.  The  fluid  reaches  a  much  sinaller  amount  than  in  the 
infantile  casa'^ ;  the  convolutions  are  more  or  leen  flattened  ;  the 
bones  ai-e  thin,  and  wanting  in  diploe.  Sometimes  the  sutures 
have  opened  agiiin. 

STmptoms. — These  are  not,  as  a  rule,  distinguishable  from 
those  of  some  chronic  disease  of  the  brain,  such  as  tumour,  and 
chiefly  because  the  enlargement  of  the  head,  due  to  the  expansion 
of  the  bones  of  the  skull,  is  absent.  Much  variety  has  been 
observed  in  different  cases.  The  symptoms  that  have  been  noticed 
are  pains  in  the  head,  numbness  in  the  feet  and  legs,  weakness  oi' 
paralysis  of  the  limbs,  sometimes  even  hemiplegia  though  the 
lesion  is  bilateiul,  blindness  with  optic  neuritis  or  atrophy, 
delirium,  strangeness  of  manner,  stupor,  convulsions,  and  coma. 
Death  may  be  gradual  or  sudden. 

Treatment. — In  cases  in  which  the  diagnosis  can  be  reasonably 
made,  the  use  of  perchloride  of  mercury,  iodide  and  bi-omide  of 
potassium,  and  local  counter-irritation  or  anodyne  applications  for 
the  relief  of  pain,  are  indicated. 
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{Far all/lie   Deinenlia.) 

Although  mental  diseases  do  not  come  within  the  scope  of  this 
work,  it  is  desirable  to  describe  this  complaint,  because  it  depends 
upon  actual  structural  changes  in  the  central  nervous  system,  and 
because  the  paralytic  symptoms  are  often  the  prominent  features 
of  the  case  for  long  periods  of  time,  and  may  give  rise  to  a  diffi- 
culty in  diagnosis  from  other  purely  physical  conditions. 

Shortly  stated,  the  disease  consists  in  pi-ogi-essive  symptoms, 
partly  of  a  paralytic,  partly  of  a  mental  character,  terminating 
in  dementia  and  complete  powerlessness,  and  dependent  upon 
widely-spread  anatomical  changes  in  the  brain,  spinal  cord,  and 

etiology. — It  occurs  very  much  more  frequently  in  men  than 
in  women,  and  mostly  in  the  pHme  of  life — that  is,  between  the 
ages  of  thirty  and  fifty.  Syphilis  is  on  antecedent  in  about  thi-ee- 
quarters  of  the  cases,  and  other  factoi«  are  sexual  excess,  alcoholic 
indulgence,  mental  worry  and  overstrain,  business  anxieties,  and 
sometimes  injuries.  Heredity  seems  to  have  much  less  influence 
here  than  in  many  other  mental  ailments. 


ft 
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Symptoms. — Considerable  difTerences  are  seen  in  the  grouping 
of  the  symptoms ;  in  some  cases  the  paralytic  features  are  more 
prominent,  in  others  the  mental.  The  paralytic  symptoms  are 
sometimes  more  of  a  cerebral  nature,  at  others  more  spinal,  and 
they  may  for  a  time  exactly  resemble  those  of  locomotor  ataxy  or 
disseminated  sclerosis;  the  mental  failure  may  be  at  one  time 
marked  by  exaltation,  at  another  by  depression,  but  ultimately,  in 
all  cases,  dementia  supervenes.  To  begin  with  that  which  has 
long  been  considered  the  most  typical  case  of  general  paralysis  of 
the  insane,  the  first  thing  noticed  is  often  an  alteration  of  a  moral 
or  intellectual  kind ;  and  this  may  be  for  some  months  or  a  year 
or  two  before  anything  more  decided  is  observed.  The  man 
becomes  careless  or  neglectful,  tends  to  intemperance  in  drink,  or 
spends  money  more  freely  than  has  been  his  wont  without  any 
justification  ;  or  he  is  irritable  or  restless,  changed  in  his  affection 
to  his  wife  or  family,  or  jealous  without  cause.  The  first  indica- 
tions on  the  physical  side  are  generally  tremor  of  the  tongue  or 
lips,  or  hands ;  the  gait  then  becomes  uncertain  or  tottering ;  but 
without  any  well  characterised  ataxy.  More  marked  weakness  of 
the  tongue  and  lips  causes  defects  of  ai'ticulation.  Many-syllabled 
words,  such  as  "artillery"  or  "biblical,"  are  confused,  or  some 
syllables  ai^e  doubled  or  misplaced  ;  other  words  are  clipped  short. 
The  handwriting  is  uncertain  and  shaky,  and  letters  are  apt  to  be 
dropped  out,  or  woixls  left  unfinLshed  ;  and  in  turn  all  other  finer 
movements,  which  have  been  attained  by  careful  education,  such 
as  piano-playing  and  violin-playing,  are  lost.  The  reflexes  are 
exaggerated.  The  pupils  are  often  unequal,  sometimes  closely 
contracted ;  but  the  Argyll-Robei-tson  symptom  is  not  generally 
present.  By  the  time  that  these  forms  of  weakness  have  become 
pronounced,  if  not  before,  the  mental  deficiency  has  reached  the 
stage  of  delusions,  and  in  many  cases  these  delusions  are  of  an 
exalted  kind,  and  ideas  of  grandeur  fill  the  mind  of  the  sufferer. 
These  concern  himself  alone ;  they  express  what  he  is,  what  he 
possesses,  or  what  he  can  do.  He  is  the  Almighty,  or  the  king  of 
England,  or  the  prime  minister ;  the  most  handsome  or  the  most 
powerful  man  in  the  world.  He  has  boundless  wealth,  hundreds 
of  carriages,  millions  of  gold  watches,  or  countless  wives.  Some- 
times the  first  indication  of  these  ideas  is  revealed  by  his  going  to 
a  shop  and  ordering  useless  quantities  of  expensive  goods,  fsr 
beyond  his  means.  Restlessness  of  body  and  mind  is  also  a 
characteristic  at  this  stage. 

There  is  then  either  a  gradual  ti*ansition  to  a  aeoand  Hoffe,  or  a 
more  rapid  change  by  one  or  more  convulsions,  from  which  the 
patient  recovers  considerably  worse  than  he  was  before.  His 
mental  power  is  more  deficient,  his  memory  fails  him,  the  lofty 
ideas  may  be  present,  but  he  is  less  influenced  by  them,  and  is 
more  manageable.    The  muscular  weakness  is  more  apparent ;  it 
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shows  itself  In  the  want  of  expression  in  the  face,  in  the  very 
imperfect  articulation,  and  in  loss  of  power  in  the  arms  and  leg«. 
Coinmon  Bensibility  is  also  diminished  or  lost ;  but  appetite  is 
often  retained,  and  the  patient  is  not  infrequently  fat. 

He  gradually  becomes  more  feeble-minded,  and,  finally,  the 
third  stage  of  complete  dementia,  with  loss  of  control  of  the 
bladder  and  rectum,  is  reached.  He  sits  about,  or  is  too  weak  to 
do  more  than  tie  in  bed  ;  he  is  subject  to  convulsions  from  time  to 
time ;  the  limbs  may  become  contracted  ;  and  bed-sores  will  form 
unless  the  greatest  care  be  taken.  He  dies  from  pneumonia,  or 
bronchitis ;  or  swallowing  is  difficult,  and  he  may  be  choked  ;  or 
cystitis  or  bed-eores  may  lead  to  secondary  blood-poiKoning. 

YarietiOB. — Some  cases  never  show  the  stage  of  exalted  ideas, 
but  are  mdanefK^ie  from  the  first,  and  gradually  pass  into  the  final 
condition  of  dementia ;  others  are  demented  throughout,  without 
exaltation  or  melani;hulia.  A  doable  form  is  also  spoken  of,  in 
which  the  stage  of  exalted  ideas  is  followed  by  one  of  depression, 
and  this  again  by  one  of  exaltation.  The  early  pai-alytic  symptoms 
are  sometimes  distinctly  spinal.  The  cnse  pi'esents,  perhaps,  for 
some  years  all  the  charact«ristic  features  of  locomotor  ataxy,  with 
shooting  pains,  absent  knee-jerks,  atajty,  and  Argj'U- Robertson 
pupils ;  or  of  lateral  sclerosis,  with  weakness  and  rigidity.  Savage 
says  this  is  not  Infrequent  in  women,  single  as  well  as  married, 
and  at  a  rather  younger  age  than  is  common  with  other  varieties. 
Or  the  features  are  those  of  disseminated  sclerosis,  with  nystagmus, 
stoccuto  speech,  and  oscillations  of  the  limbs  and  tmnk  on  move- 
ment ;  or  mixed  forma,  suggestive  partly  of  one,  partly  of  another 
of  these  three  diseases,  may  be  present. 

Home  special  conditions  of  the  nervous  system  and  nutrition 
may  he  mentioned.  Fit«  or  convulsions  may  occur  at  almost  any 
period  of  the  case ;  they  may  be  slight  or  severe,  passing  off  very 
quickly  or  leaving  the  patient  comatose  for  some  time ;  the  con- 
vulsions also  may  be  scarcely  noticeable,  or  unilat^^ral,  or  general. 
Amongst  the  optic  symptoms  the  pupils  have  been  already  men- 
tioned ;  but  the  optic  discs  are  often  unafiected,  and  ptosis  and 
strabismus  are  rare.  The  muscles  seem  to  present  no  constant 
changes  either  in  nutrition  or  electrical  reactions.  The  bones  are 
brittle ;  the  skin  is  often  pale,  waxy,  and  especially  greasy ;  some- 
times bullre  form,  and  a  marked  capillary  congestion  over  the 
malar  bones  is  common.  There  is  a  tendency  to  whitlows  on  the 
fingers,  and  to  subcutaneous  htemorrbages,  which  sometimes  lead 
to  septiaemia. 

The  temperature  is  high  in  acute  cases,  and  after  convulsions, 
when  it  is  often  accompanied  by  free  sweating.  It  ia  also  raised 
by  much  bodily  exertion  or  mental  excitement,  and  by  complica- 
tions such  as  bed-sores  and  lung  disease. 

Duiation. — This  is  variable;  there  are  acute  and  chronic  u 
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If  the  early  symptoms  of  gradual  mental  change,  and  the  early 
spinal  symptoms,  in  cases  beginning  with  locomotor  ataxy  or 
sclerosis,  be  excluded,  the  duration  is  not  often  more  than  two 
years. 

Morbid  Anatomy. — The  changes  are  very  variable,  but  the 
following  ai*e  found  in  different  cases : — Thickening  of  the  cal- 
varium,  which  is  much  marked  by  Pacchionian  bodies ;  thickening 
of  the  dura  mat-er,  with  false  membranes  (pachymeningitis); 
abundant  subai^achnoid  fluid,  with  thickened  or  adherent  aem- 
branes,  the  adhesion,  when  present,  being  more  over  the  frontal, 
parietal,  and  tempoi*o-sphenoidal  lobes,  and  more  on  the  upper 
than  the  lower  surface ;  wasting  of  the  convolutions,  especially 
the  ascending  parietal,  paracentral,  and  fii'st  frental  at  its  base ;  a 
violet-red  colour  of  the  cortex  of  the  brain ;  in  some  cases  much 
fluid  in  the  lat-eral  ventricles,  with  softening  of  the  brain-tissue ; 
in  a  larger  number,  a  genend  hai-dening  of  the  brain.  In  the 
spinal  c*amil,  the  siime  changes  may  be  found  ;  pachymeningitis,  or 
adhesion  of  membranes,  or  effusion  of  blood  within  the  dura 
mater.  The  spinal  cord  is  wasted,  or  presents  the  lesions  of  pos- 
terior, or  of  lateml,  sclerosis.  Micrescopic  examination  of  the 
brain  shows  inci*ease  of  connective  tissue,  accumulation  of  leuoo- 
cytes  in  the  perivascular  sheaths  of  the  minute  vessels,  and 
alterations  in  the  nerve- cells  of  the  cortex,  especially  the  pyramidal 
cells  of  the  third  layer.  The  nei-ves  are  also  degenerated,  but  the 
sympathetic  ganglia  are,  accoixling  to  Savage,  not  appreciably 
affected. 

Diagnosis. — Alcoholism  may  be  mistaken  for  general  paialysis, 
the  tremor  of  the  lips,  tongue,  and  hands  lai'gely  contributing  to 
this;  commencing  peripfural  neuritis  might  further  complicate 
the  case.  But  the  close  association  of  the  symptoms  with  con- 
tinued drinking,  the  absence  of  inequality  of  the  pupils,  and  the 
improvement  on  ])rolonged  abstinence  would  point  to  alcoholism. 
Mental  failure,  with  definite  cerebi-al  lesions  such  as  tumoursj  or 
the  dementia  following  apoplexy^  may  give  rise  to  difficulties. 
From  the  geneiul  physician's  point  of  view  it  is  impoitant  to 
recognise  that  various  anomalous  i)aralytic  symptoms  may  be 
warnings  of  genei-al  paralysis.  If  a  case  is  typically  locomotor 
ataxy  there  is  no  special  i*eason  to  anticipate  mental  trouble ;  but 
if  the  symptoms  develop  very  I'apidly  or  present  imusual  group- 
ings, or  if  there  are  mixed  symptoms  not  conforming  to  the 
ordinary  ty}>es  of  the  spinal-cord  diseases,  the  mental  condition 
should  be  closely  scrutinised,  and  the  possibility  of  general 
pamlysis  of  the  insane  should  be  kept  in  view. 

Prognosis. — In  an  undoubted  case  it  is  bad,  death  being  the 
certain  termination;  but  tempoi-aiy  imprevement  (remission) 
sometimes  takes  place,  especially  in  the  cases  with  exaltation  of 
ideaA. 
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Treatment,— This  U,  of  course,  in  the  highest  degree  unsatis- 
factory,  aa  nothing  acems  able  to  stop  the  progress  of  the  very 
widespread  changett  in  the  nerve-tissues.  If  the  disease  is  recog- 
nised early,  the  patient  should  be  at  once  removed  from  alt 
sonrcee  of  worry,  anxiety  of  busineeK,  &v. ;  he  should  get  change  of 
scene,  but  should  be  kept  under  observation.  Excess  of  every 
kind  is  to  be  avoided  ;  and  hitherto  drugs  have  been  found  to  be 
of  little  or  no  .service  except  in  ameliorating  symptoms.  Some, 
who  believe  that  syphilis  is  the  chief  factor  in  its  causation, 
advocate  iodides  and  mercury ;  but  the  same  line  of  treatment  liai 
not  succeeded  in  the  analogous  case  of  locomotor  ataxy. 


FUNCTIONAL    DISEASES    OF    THE 
NERVOUS    SYSTEM. 


EPILEPSY. 

Epilepsy  is  a  disease  in  which  there  are  attack-s  of  sudden  loss 
of  consciousness  with  or  without  convulsions,  independent,  as  far 
as  our  present  knowledge  goes,  of  any  demonstrable  lesion  of  the 
brain,  or  peripheral  irritation,  or  blood-poisoning.  Although  the 
name  is  commonly  associated  with  the  idiia  of  convulsions,  and 
these  indeed  occur  in  the  most  typical  and  severe  forms  of  attack, 
still  it  is  important  to  note  that  coma  is  almost  invariably  present 
with  the  convulsions,  and  in  many  slighter  attacks  there  is  no 
convulsion  at  all.  The  second  part  of  the  deSnitiou  excludes 
those  convulsions  which  may  arise  from  organic  cerebral  le.«ions, 
such  as  tumour,  or  from  Bright's  disea.ic,  or  from  antemia.  These 
ai-e  often  called  ejnlepti/onn  to  indicate  their  close  relation  to  the 
epUeptie  convulsions  now  under  consideration. 

Epilepsy,  then,  is  a  functional  disorder  of  the  brain,  a  functional 
neurosis,  or  spasmodic  neurosis,  as  it  has  been  named  by  some ; 
and  its  recognition,  to  a  certain  extent,  depends  on  the  absence 
of  any  other  symptom  from  which  the  existence  of  structural 
lesions  or  diseases  Ukely  to  cause  convulsive  phenomena  could  be 
inferred. 

^Etiology. — It  is  slightly  more  frequent  in  females  than  in 
males,  and  very  much  more  often  begins  in  early  life  (Oowers 
says  76  per  cent.)  than  in  middle  or  advanced  age,  though  it  may 
be  common  enough  in  the  latter  class,  simply  because  it  is  in  a 
great  majority  of  coses  incurable,  yet  not  fatal.  Thus,  beginning 
at  an  early  age.  it  may  continue  throughout  the  life  of  the  iudivi- 
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dual,  who  eventually  dies  from  other  caujies.  Among  the  {»^edis- 
posing  conditions,  inheritance  has  the  greatest  importanoe ;  and 
this  shows  itself  partly  by  the  appearance  of  epilepsy  in  the 
children  of  epileptics,  but  very  largely  by  its  occurrence  in  the 
offspring  or  other  blood-relations  of  those  who  have  suffered,  not 
from  epilepsy,  but  from  some  other  serious  disorder  of  the 
nervous  system,  such  as  insanity,  hypochondriasis,  hysteria,  and 
marked  neurotic  weakness,  or  nervousness.  Dipsomania  in  the 
parents  may  occasionally  be  a  contributing  cause.  When  epilepsy 
is  not  inherited,  but  acquired,  alcoholic  indulgence,  sexual  ex- 
cesses, and  possibly  masturbation,  may  be  the  predisposing  causes. 
But  the  first  two  are  not  so  likely  to  be  in  operation  at  the 
period  of  life  when  epilepsy  generally  begins,  and  the  last  more 
often  leads  to  hysterical  conditions  simulating  epilepsy — hysteroid 
epilepsy.  The  more  immediate  causes  of  a  first  epileptic  attai^, 
which  may  be  the  beginning  of  a  lifelong  sei-ies,  are  fright, 
mental  anxiety  or  excitement,  injuries  to  the  head,  fevers  such 
as  scarlet  or  enteric,  and  the  presence  of  worms  in  the  intes- 
tines. 

Epilepsy  occurs  in  two  well-marked  forms,  described  as  major 
and  minor  attacks— epilepsia  major  and  epilepsia  minor,  or,  in  Uie 
terms  of  French  writers,  haul  ntal  and  petit  vial.  The  major 
attack  consists  of  the  fully  developed  fit,  with  coma  and  violent 
convulsion,  which  will  be  immediately  described.  The  minor 
attack  consists  of  a  momentary  loss  of  consciousness,  with  either 
no  convulsion  at  all,  or  at  most  a  little  twitching  or  some  other 
slight  sensory  or  motor  disturbance ;  or  rarely,  motor  disturbance 
without  unconsciousness. 

Major  Epilepsy. — This  occurs  in  several  stages — (l)auFa;  (2) 
unconsciousness  and  tonic  contraction  ;  (3)  clonic  convulsion  ;  (4) 
recovery.  The  aura  (or  breath,  from  the  sensation  of  air  j^Muying 
up  the  limb  to  the  hetid,  which  constitutes  one  form  of  this 
symptom)  is  any  sensation  or  motion  experienced  by  the  patient 
while  he  is  yet  conscious,  mostly  of  very  short  duration,  and 
terminating  abruptly  in  loss  of  consciousness  and  convulsion. 

1.  There  is  a  great  variety  of  aurse,  which  may  be  felt  in  almost 
every  part  of  the  body — in  the  limbs,  face,  and  head,  in  the 
viscera,  and  the  organs  of  the  special  senses.  They  have  been 
classified  as  sensory,  motor,  vasomotor,  and  psychical.  The  foUofW- 
ing  may  be  mentioned  :  tingling  and  numbness  in  the  arm,  leg, 
face,  or  tongue ;  twitching  or  spasm  in  the  same  parts ;  loss  of 
vision,  or  visual  hallucinations,  such  as  flashes  of  light,  or  colours, 
or  definite  objects ;  hallucinations  of  sound,  noises,  Ac. ;  un- 
pleasant odours  or  tastes ;  sensation  of  choking,  nausea,  veortigo, 
epigastric  pain  ;  flushes  of  heat,  coldness,  palpitation  of  the  heart ; 
an  indefinite  sense  of  fear  or  anxiety ;  running  and  jumping,  or 
other  co-ordinated  movement.     Aur»  of  sensation  and  motion  are 
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mostly  unilatertLl,  but  may  be  bilateral ;  the  arm  is  more  often 
&ffacted  than  the  leg,  and  facial  &ur»  mostly  consist  of  apaam. 
Visual  aurce  are  much  more  common  than  aurte  of  the  olher 
special  semiea.  Sometimes  a  vague  sense  of  fear  may  last  some  time 
before  the  occurrence  of  the  actual  lit ;  but,  as  a  rule,  the  aura  ia 
'  momentary  duration.  In  about  half  the  cases  it  is  entirely 
beent. 

[  2.  The  fit  itself  commences  with  sudden  unconsciousness ;  if 
faknding  or  walking,  the  patient  often  falls  suddenly  forwards,  or 
gems  to  be  thrown  violently  to  the  ground,  sometimes  with  an 
roluntary  cry,  shriek,  or  groan — the  epileptic  cry.  He  is  then 
md  to  be  in  a  slate  of  tonic  convulsion,  the  back  rigid  and 
Eghtly  arched,  the  legt^  extended,  and  the  head  drawn  backwards 
t  rotated  to  one  side.  The  face  is  often  pale  at  first ;  the  pulse 
I)  quick,  but  sometimes  it  cannot  be  felt,  and  this  was  attributed 
'  f  Fagge  to  eoQipi'essian  of  the  artery  by  muscular  contraction. 
he  general  tonic  contraction  fixes  the  chest,  and  respiration 
I  stopped,  so  that  gradually  the  face  becomes  moi'e  and  more 
leky,  and  eventually  quite  cyanosed.  The  tonic  stage  lasts  from 
e  to  thirty  or  forty  seconds,  and  then  passes  into  the  stage  of 
^onic  convulsions. 

3.  Toritchings  begin  in  the  face,  the  eyelids,  and  the  side  of  the 
neck,  and  quickly  extend  to  all  the  muscles  of  the  body  and  limbs. 
There  is  a  rapid  snccession  of  to-and-fro  movements,  of  alternate 
flexion  and  extension  in  the  limbs,  of  opening  and  shutting  of  the 
eyelids  and  of  the  jaws,  lateral  deviation  of  the  eyeballs,  and 
perhaps  of  the  head  ;  the  tongue  is  pushed  forward,  and  may  be 
caught  between  the  teeth ;  saliva  is  freely  secreted,  frothed  in  the 
mouth,  and  escapes  from  the  lips  mixed  with  blood  from  the 
bitten  tongue.  The  face  becomes  livid,  or  almost  black,  and  the 
lips  and  features  are  swollen.  Urine,  fteces,  and,  in  men,  semen 
may  escape  during  this  stage,  and  the  violent  contraction  of  the 
muscles  may  even  cause  dislocation  of  the  shoulder.  The  patient 
is,  of  course,  quite  insensible  ;  the  conjunctivte  do  not  respond  to 
a  touch,  the  pupils  are  dilated  or  oscillate. 

4,  The  clonic  stage  lasts  a  few  minutes,  rarely  more  than  five 
or  six,  and  then  the  convulsions  gradually  subside — they  become 
lees  frequent,  and  interrupted  by  pauses  of  some  seconds ;  the 
breathing  becomes  easier,  the  frothing  at  the  mouth  ceases,  and 
the  face  gradually  assumes  a  more  normal  colour.  Finully,  the 
patient  remains  simply  comatose,  and  the  coma  passes  into  natural 
sleep,  or  consciousness  is  recovered  rather  suddenly  soon  after  the 
cessation  of  the  convulsions. 

The  reflexes  are  mostly  absent  for  a  short  time  after  the  attack, 
and  then  for  a  time  the  deep  reflexes  may  be  increased  (Gowers). 
The  urine  may  contain  a  trace  of  albumen  or  sugar;  petechias  may 
be  seen  under  the  skin  from  rupture  of  blood-vessels  during  the 
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stage  of  venous  congestion  ;  sometimes  there  is  a  transient  hemi- 
plegia ;  or  vomiting ;  or  serious  mental  disturbances,  such  as 
delirium,  which  is  often  of  a  maniacal  kind. 

The  mechanical  injuries  from  which  the  epileptic  suffers  will, 
of  course,  remain  after  the  fit,  and  may  give  valuable  indications 
in  cases  wliei'e  the  fit  has  not  been  seen — for  instance,  in  nocturnal 
epilepsy.  These  ai*e  the  bitten  tongue,  petechise  on  the  skin,  a 
dislocated  shoulder,  and,  in  other  cases,  various  cuts,  wounds,  or 
bruises  from  the  falling  of  the  patient  upon  the  ground  or  against 
unyielding  objects. 

Minor  Kpilepsy, — This  consists,  in  a  large  numljer  of  instances, 
of  little  more  than  a  sudden  unconsciousness :  in  the  midst  of 
talking,  perhaps,  the  eyes  become  fixed,  the  pupils  dilated,  the 
speech  incoherent,  and  the  patient  is  obviously  unconscious  of  what 
is  going  on  around  him ;  he  may,  if  at  meals,  put  his  fingers  in 
his  plate  or  his  cup,  or  commit  some  other  irregularity  that  he 
would  not  do  if  conscious.  The  condition  lasts  a  few  seconds,  and 
then  he  becomes  conscious,  and  goes  on  with  what  he  was  doing, 
or  i^erhaps  recognises  that  there  has  been  a  blank,  or  feels  giddy, 
or  has  headache,  and  is  glad  to  lie  down  for  some  time  Some- 
times giddiness  is  the  most  marked  feature  of  the  attack,  and  in 
other  cases  a  sensation  in  one  or  other  part  of  the  body,  or  a  spas- 
modic movement,  which  may  be  quickly  followed  by  temporary 
unconsciousness,  though  the  former  will  seem  to  the  patient  the 
chief  feature  of  \he  attack.  These  have  a  clase  resemblance  to  the 
auiw  of  the  major  attacks,  and  Crowers  enumerates  as  occurring  in 
minor  epilepsy  sensations  in  the  epigastrium,  hands,  head,  nofie, 
eyeballs,  and  cardiac  region,  olfactoiy  and  visual  sensations,  jerks 
in  the  limbs,  head,  or  trunk,  sudden  tremor,  sudden  screaming, 
sudden  dyspncra,  mental  conditions,  such  as  a  sudden  state  of 
fear,  kc. 

Post-epileptic  Conditions. — The  j>etit  mal,  even  more  than  the 
major  attack,  is  liable  to  be  followed  by  certain  post-epileptic 
conditions.  One  of  these  consists  of  various  automatic  actions,  of 
which  the  patient  is  then  and  afterwards  entirely  unconscious.  He 
may  thus  commit  acts  of  violence,  rushing  about  and  striking  all 
that  he  comes  near,  or  a  woman  may  kill  her  child,  or  one  may 
appropriate  things  that  do  not  belong  to  him.  Trousseau  records 
the  case  of  the  judge  who  relieved  his  bladder  in  the  comer  of 
the  room,  without  any  consciousnes.s  of  the  act.  These  cases  have 
great  medico-legal  impoi'titnce,  since  the  occurrence  of  epileptic 
fits  may  be  entirely  unknown,  and  the  criminal  acts  may  be 
attributed  to  wilful  and  conscious  violence.  Sometimes  these 
attacks  ai*e  distinctly  maniacal  in  their  character  (epileptic 
mania),  and  the  automatic  actions  ai-e  accompanied  with  much 
mental  disturbance,  such  as  terror,  violent  pa.ssion,  and  hallucina- 
tions.    In  girls,  boys,  and  young  women,  the  minor  attack  may 
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pa&s  into  a  hysteroid  condition  (sse  Hyst«Wii),      These  plie 

have  been  regarded  by  some  writerB  na  replacing  the  lit  in  many 

cases,  but  Gowers  is  inclioed  to  regard  them  Hi>  pont^pileptic. 

Though  we  can  generally  distinguish  between  the  major  and 
minor  attacks,  there  are  attacks  which  present  intermediate  cha- 
racters. The  two  forms  are  often  only  different  phases  of  the 
disease  in  the  same  pei'aon  ;  thus  it  is  not  uncommon  foi-  children 
to  suffer  first  from  minor  epilepsy,  iind  as  they  get  older  to  develop 
the  major  attacks.  Tliey  may  both  occur  in  the  same  patient 
alternately,  or  more  or  less  irregularly. 

Oottise  of  the  Diaeaae.  — The  frequency  of  epileptic  attacks 
varies  considerably  in  did'erent  cases,  and  at  difl'erent  periods  in 
the  same  ca^,  Thus,  there  is  generally  an  interval  of  one  or  more 
months  between  the  first  and  second  attacks,  but  with  the  pi-o- 
grees  of  the  disease  the  Intervals  often  become  shorter,  and  the 
fit«  may  be  as  frequent  as  two  or  three  in  a  week,  or  even  several 
in  a  day.  In  some  cases  two  or  three  fits  occur  in  quick  succes' 
sion,  or  at  short  intervals,  and  the  patient  is  then  spared  for  a 
long  time.  A  severe  tit  is  much  moi-e  likely  to  be  followed  by  a 
long  interval  than  a  slight  one.  Probably  alcoholic  indulgence, 
injudicious  feeding,  mental  or  physical  over-eseilion  may  increase 
the  frequency  of  the  fits,  tn  tiome  female  epileptics  the  attacks 
come  on  with  each  nienstmal  period.  As  will  be  shown,  the 
frequeikcy  of  the  attackH  can  be  very  greatly  diminished  by  the 
use  of  certain  drugs.  In  rare  instances  the  patient  has  a  series 
of  fits,  extending  over  same  hours,  or  one  or  two  days,  and  never 
recovers  consciousnees  in  the  intervals  between  them.  This  in 
called  the  status  epUepticue.  The  heart  boiLts  violently  and  rapidly, 
the  respirations  are  quick,  twitchings  occur  in  the  intervals  of  t>he 
convulsions,  the  temperature  often  rises  to  \i)h"  or  1(17°,  and  the 
patient  may  die  collapsed,  or  may  become  delirious.  Theconditiou 
is  often  fatiil. 

Health  between  the  Attacks. — This  depends  a  good  deal  upon 
the  fi'equency  of  t!ie  titis.  Whei-e  these  are  not  nuniero\is,  the 
individual  may  enjoy  excellent  hoaltli.  Many  epileptics  are  strong, 
hearty,  and  vigorous,  never  ailing  at  all  except  when  the  subject 
of  the  periodical  attacks.  When,  however,  the  fits  are  very 
frequent,  or  the  diseiuje  has  lasted  a  long  time,  the  mind  gener- 
ally suffers,  the  patient  becomes  dull  and  irritable,  the  memory 
is  deficient,  and  intellect.ual  pi'ocesses  are  slowei' ;  and  in  some 
canes  actual  imbecility  is  the  result.  In  children,  sometimes, 
even  after  a  few  tits,  permanent  imbecility  or  mania  may  be 
developed. 

Death  from  epilepsy  is  by  no  meam^  common,  and,  except  in 
the  case  of  the  rare  status  epilepticiis  above  described,  it  is  mostly 
the  result  of  some  injury  to  which  the  [latieut  is  exposed  during 
the  fit.     Thus,  during  a  fit  he  may  be  thrown  from  a  height,  or 
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fall  into  water  and  be  drowned,  or  be  choked  by  food,  or  he  ms 
be  smothered  in  bed  by  his  face  being  buried  in  the  pillow,  or  I 
may  die  later  from  injuries  received  by  a  fall  into  the  fire  or  froi 
a.  carriage  or  bicycle. 

Pathology. — The  only  anatomical  conditions  that  have  at  a 
frequently  been  found  in  fatal  awes  are  thickening  of  the  boni 
of  the  skull  or  of  the  cerebral  meninges  in  old  cases,  the  conge 
tion  of  the  viscera  in  those  who  have  died  in  the  actual  fit.  I 
some  cajies  nothing  abnormal  can  be  recognised, 

Miiny  considerations  i-ender  it  piiabable  that  the  seat  of  tli 
disturbance  which  brings  about  the  epileptic  fits  is  in  the  corte 
of  the  brain.  These  ai-e — first,  the  association  of  coma  with  t-h 
convukions;  secondly,  the  existence  of  cases  of  masked  epilepcn 
in  which  the  Nymptoms  are  mainly  jisychical,  such  as  epilepb 
mania  and  delirium ;  thirdly,  the  faict  that  definite  lesions  of  tb 
cortax,  such  o-s  timiour  or  giunma,  produce  convulstona  identic! 
in  character  with  those  of  epilepsy ;  fourthly,  the  generally  un 
form  spread  of  the  convulsions  from  face  to  anu,  and  arm  to  lej 
corresponding  to  the  i-elative  positions  of  the  motor  areas  for  tha 
parts  on  the  surface  of  the  hrain — a  i-esult  which  maybe  observe 
not  only  in  the  idiopathic  epilepsy  of  man,  but  in  the  epilepti 
convulsions  produced  by  experimental  irritation  of  the  brain  i 
animals ;  fifthly,  the  fact  that  some  cases  of  epilep^  h^in  wit 
definite  lesions  of  the  cerebral  cortex — e.g.,  as  the  result  of  blowf 
sixthly,  the  cases  occasionally  i-ecorded  in  which  epileptic  fits  hav 
ceased  after  the  de\-ekipment  of  disease  in  the  internal  capsule. 

The  nature  of  the  initial  change  i»  altogether  doubtful.  Th 
view  of  some  authors,  that  it  in  due  to  a  sudden  vasomotor  apBH 
constricting  the  vessels,  is  supported  by  the  fact  tliat,  experimem 
ally,  convulsions  can  be  caused  by  pi'oducing  aniemia,  and  by  th 
occurrence  of  convulsions  in  antenia  from  loss  of  blood  in  man 
but  these  do  not  suffice  to  pi'ove  it.  One  cannot  say  much  mon 
at  present,  than  that  it  is  sn  unstable  condition  of  the  nam 
tissue,  peiinitting  occasional  discharges. 

Diagnosis.— Epilepsy  is  with  no  great  difficulty  reco^^nise 
when  actually  seen,  but  one  is  often  called  upon  to  prescribe  fc 
fits  which  only  occur  at  times  when  the  physician  cannot  witnef 
them ;  and  it  is  not  always  easy  to  come  to  a  right  concluaio 
from  the  descriptions  of  friends.  The  major  attacks  have  to  b 
distinguished  from  attacks  of  hysteria,  and  from  simulated  fits 
minor  epilepsy,  from  attacks  of  sj-ncope.  In  hysterical  attack 
the  movements  are  more  purposive,  and  more  automatic— that  i 
to  say,  they  are  not  mere  alternating  contractions  and  relaxation 
of  antagonistic  muscles,  but  more  combined  movements,  appa 
rently  made  with  a  purpose  or  object.  Thus,  the  patient  ma 
dash  her  head  repeatedly  against  the  floor  or  the  bed ;  and,  i 
efforts  are  made  to  restrain  her,  she  will  struggle  to  throw  o: 
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those  who  ftre  holding  her,  or  will  bit*  nnd  clutch  nt  those  near 
her.  Tlie  facial  muHclea  may  twitch,  Rod  some  salivn  m»y  come 
from  the  moutL,  but  it  is  not  tinged  with  blood,  aud  the  tongue 
is  not  bitt«n.  The  face  in  generally  red  or  pale,  sometimeH  rather 
blue  about  the  lips,  but  it  never  presents  the  intense  cyanosis  of 
epilepsy.  The  eyelids  often  quiver,  and  resist  attempts  to  open 
them.  Tlie  fit  of  hysteria  is  of  long  duration,  lasting  half  an 
hour  or  longer,  whereas  that  of  epilepsy  is  over  in  a  few  minutes. 
The  mere  fact  of  unconsciousnese  is  not  conclusive,  as  the  events 
of  a  hysterical  fit  are  not  in  the  least  recalled  by  the  patient. 
Ilut,  in  hysteria,  there  is  an  automatic  response  to  sensory  and 
auditory  impulses,  while  in  epilepsy  the  patient  is,  for  the  time, 
absolutely  seoBeletw. 

In  JackeoHxan  epilepgy  (we  p.  aiO)  tlie  unilateral  localised  con- 
vulsion is  primary,  and  loss  of  consciousness  is  either  absent  or 
secondary. 

The  malingertr,  who  attempts  to  excite  sympathy  as  a  suflerer 
from  epilepsy,  can,  with  a  little  care,  generally  be  detected.  Ue 
is  careful  to  fall  so  as  not  to  hurt  himself,  whereas  the  epileptic 
is  thrown  down  suddenly,  and  if  in  the  street  will  probably 
strike  his  head  or  face,  or  will  fall  in  the  road,  not  making  any 
effort  to  save  himself.  The  malingerer  is  red  in  the  face,  rather 
than  pale  or  livid ;  bis  skin  perspires  from  the  esertion,  his  pupils 
are  not  dilated,  and  are  sensible  to  light.  The  fact  that  he  has 
nob  lost  consciousness  may  be  tested  in  various  ways :  by  touching 
the  conjunctiva,  when  the  eyelids  will  close,  though  he  will 
probably  resist  attempts  to  raise  the  upper  eyelid ;  by  applying 
snuff  to  the  nostrils  ;  by  producing  some  very  painful  impression, 
as  by  forcing  one's  thumbnail  under  that  of  the  malingerer. 

Minor  epilepsy,  or  petit  tool,  is  distinguished  from  cardiac 
aynoqpe,  or  simple  fainting,  by  its  occurrence  under  circumstances 
not  conducive  to  fainting,  by  its  suddenness,  and  by  its  rapid 
recovery,  followed  by  mental  confusion,  rather  than  physical 
prostration.  The  occurrence  of  spasm  or  of  any  warning  sensa- 
tion other  than  the  feeling  of  faintness  is  in  favour  of  epilepsy. 
Syncope  comes  on  more  slowly,  and  is  recognised  as  a  gradually 
increasing  faintness  by  the  patient.  Still,  this  may  happen  as 
a  warning  sensation  of  petit  vuit.  To  distinguish  other  forms  of 
giddiness  from  the  vertiginous  form  of  minor  epilepsy,  one  must 
remember  that  ordinary  vertigo  is  not  accompanied  by  loss  of 
consciousness,  and  that  in  the  aui'al  form,  or  Meniere's  disease, 
there  are  persistent  deafness  and  tinnitus. 

When  it  has  become  certain  that,  in  any  case,  the  convulsions 
are  really  epileptiform  in  character,  it  has  yet  to  be  determined 
that  tbey  are  not  due  to  tumoui-  of  the  brain,  peripheral  irrita- 
tion, or  the  urtemia  of  Bright's  disease,  before  we  can  pronounce 
the  disease  to  be  epilepsy.     In  a  great  number  of  coses  of  idio- 
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pathic  epilepsy,  the  long  history  of  recuiring  convulsions  with  no 
associated  symptoms  will  serve  to  distinguish  it,  whereas  in  loetd 
disease  of  the  brain  there  will  probably  be  other  indications,  such 
as  headache,  vomiting,  optic  neuritis,  or  local  paralyses.  In 
Briyht'a  disease  the  convulsions  are  epileptiform,  but  the  patients, 
as  a  rule,  show  good  evidence  of  their  state  of  health,  in  albu- 
minuria^ high  tension  of  pulse,  hypertrophy  of  heart,  preceding 
uraemia,  or  oedema ;  the  fits  are  often  ushered  in  by  drowsiness 
and  muscular  twitchings,  are  of  much  longer  duration,  and  recur 
frequently  in  the  same  day  with  intervals  of  drowsiness  €x 
semi-coma.  Any  source  of  peripheral  irritation  should  be  in- 
quired into,  such  as  a  decayed  tooth,  intestinal  worms,  and  in 
children  dentition,  phimosis,  constipation  of  the  bowels,  pins  in 
the  clothes,  &c. 

It  remains  to  be  mentioned  that  nocturnal  attacks  of  epilepsy 
may  be  for  a  long  time  unrecognised,  if  they  are  not  actually 
witnessed  by  any  one.  They  may  be  suspected  if  a  boy  or  girl,  not 
suJOTering  from  nocturnal  enuresis,  and  beyond  the  age  at  which 
that  is  usual,  unexpectedly  wets  the  bed ;  or  if  there  are  petechia 
on  the  face  or  body,  or  a  sore  tongue  which  the  patient  cannot 
account  for,  or  headache. 

Prognosis. — Epilepsy  rarely  recovers  without  treatment,  and 
the  hope,  so  often  entertained  by  the  patient's  friends,  that 
attacks  beginning  in  youth  will  cease  with  the  development  of 
puberty,  or  with  the  appearance  of  the  menses,  is  nearly  certain 
to  be  disappointed.  They  can,  however,  be  very  markedly  con- 
trolled by  treatment,  and  are  generally  the  more  amenable  the 
later  in  life  they  have  begun.  Gowers  states  that  the  prognosis 
is  better  if  the  fits  occur  only  during  waking,  or  only  during 
sleeping  hours,  and  not  under  both  circumstances ;  if  there  is  no 
considerable  mental  change ;  if  the  attacks  are  only  of  the  major 
kind,  and  not  both  major  and  minor ;  and  that  it  is  better  if 
there  is  an  aura  than  if  there  is  none. 

The  efiect  of  the  fits  upon  the  mental  condition  of  the  patient 
is,  as  a  rule,  directly  in  proportion  to  the  duration  of  the  illness 
and  the  frequency  of  the  attacks. 

In  themselves  the  attacks  ai*e  not  dangerous,  except  from 
accidents  to  which  they  may  lead,  such  as  falling  into  water,  or 
into  the  fire,  or  from  heights,  and  especially  from  being  smothered 
in  bed  during  a  nocturnal  attack.  The  status  epilepticus  is  often 
fatal,  but  is  a  rare  condition. 

Treatment. — The  object  of  treatment  is  to  reduce  the  frequency, 
or  prevent  the  recurrence  of  the  fits.  The  management  of  a 
patient  during  a  fit  has  also  to  be  considered. 

In  the  Interval, — Something  may  be  done  in  many  cases  by 
careful  attention  to  diet,  and  other  hygienic  matters.  Food 
should  be  light  and  digestible,  large  meals  should  be  avoided,  and 


especially  heavy  suppers  just  before  goinv  to  bed.  StimulantH 
should  only  be  taken  in  moderation.  Regular  but  not  exhausting 
exercise,  and  an  occupatioa  that  does  not  involve  danger  to  life, 
if  a  fit  occurs,  should,  if  possible,  be  obtained.  Children  with 
epilepsy  should  be  educated  suitably  to  their  position  in  life,  but 
need  not  be  forced  into  competition. 

Of  medicines,  the  most  useful  are  the  bromides  of  potassium, 
sodium,  and  ammonium,  which  have  a  very  powerful  influence 
upon  the  course  of  the  fits  in  the  majority  of  cases.  The  potas- 
sium salt  is  the  one  most  generally  employed,  and  should  be  given 
in  doses  of  from  10  to  30  grains  three  times  a  day.  For  milder 
cases  and  young  subjects  the  smaller  dose  may  suffice.  Severe 
cases  will  require  the  larger  dose,  or  even  more.  A  combination 
of  the  salts  is  preferred  by  some,  such  as  the  bromides  of  potas- 
sium and  sodium,  or  of  sodium  and  ammonium,  or  of  all  three. 
Lithium  bromide  has  also  been  used.  The  dose  of  the  combined 
salts  may  be  the  same  as  that  of  either  given  separately.  Which- 
ever salt  is  used,  it  must  be  continued  for  severad  months,  or  years. 
Its  effect  is  generally  to  diminish  the  frequency  or  severity  of  the 
fits,  so  that  they  occur  at  intervals  of  months,  instead  of  every 
week  ;  if  the  bromide  is  left  off,  the  fits  again  become  more  fre- 
quent, and  consequently  the  patient  is  glad  to  continue  the  use 
of  the  drug  as  a  part  of  the  daily  routine.  Even  if  the  fits  cease 
entirely  for  several  months  or  a  year,  the  bromide  should  be  con- 
tinued for  two  years  after  the  last  fit,  and  then  in  gradually 
tiiininiahing  doses  for  another  year. 

I^rge  doses  of  the  drug  are  best  taken  in  plenty  of  water,  and 
the  eruption  of  acne  which  sometimes  occurs  from  its  use  may 
be  [v«vented  by  adding  three  or  five  minims  of  liquor  arsenicalis. 
Very  large  doses  of  bromide  are  also  inconvenient  in  another  way, 
m»lnTig  ^e  patients  dull  and  lethargic,  with  muscular  weakness 
and  cold  extremities.  This  condition  is  known  as  bromiem,  and 
is  liable  to  be  induced  by  doses  larger  than  half  a  drachm  three 
times  a  day.  If  it  occurs  the  drug  must  be  diminished  in  quan- 
tity, or  stopped  altogether  for  a  time. 

Seretal  other  drugs  have  been  used  for  epilepsy ;  none  is  so 
good  as  the  bromides,  but  they  may  be  used  in  combination  with 
them,  or  may  mplace  them  from  time  to  time,  for  instance,  when 
Ixvnnism  has  been  induced.  They  are  belladonna,  zinc  sulphate, 
oxide,  or  lactate  (up  to  10  or  15  grains  three  times  a  day),  iron, 
borax  (15  to  30  grains),  digitalis,  and  cannabis  indica.  Various 
combinations  may  be  tried,  and  Qowers  speaks  well  of  a  mixture 
of  belladonna,  lactate  of  zinc,  and  bromide  of  potassium. 

During  the  AUack.—\a  cases  where  there  is  a  definite  aura  the 
attack  can  sometimes  be  arrested.  If  the  aura  consists  of  a  sen- 
sation in  the  hand,  which  gradually  proceeds  up  the  arm,  the  fit 
may  poasibly  be  diecked  by  vigorously  rubbing  the  part,  or  by 
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tightly  constricting  the  arm  above  the  seat  of  the  sensation,  thus 
preventing,  as  it  were,  its  progress  to  the  centres.  Where  this  is 
successful  the  patient  may  weai*  a  cord  looped  round  the  upper 
arm,  with  one  end  conducted  down  his  sleeve  to  the  wrist,  so  that 
by  pulling  upon  this  end  he  can  at  once  constrict  the  arm.  Other 
patients  wani  off  fits  by  lying  down  on  feeling  the  aura,  or  by 
answering  the  indication  aflroi*ded  by  the  aura,  as  in  the  case  of  a 
patient  of  StriimpelFs,  whose  fits  were  preceded  by  a  sensation  of 
tenesmus,  and  might  be  sometimes  checked  by  her  going  to  stooL 
Occasionally  the  inlialation  of  nitiite  of  amyl  will  prevent  the 
fui*ther  development  of  an  attack.  When  the  fit  has  really  began 
little  can  be  done  in  the  way  of  treatment ;  but  the  patient  can 
be  protected  from  some  of  the  results  of  the  convulsions.  As  a 
rule  he  must  lie  where  he  falls,  unless  this  is  in  itself  a  position 
of  danger  (a  pool  of  water,  or  the  fire),  but  he  can  be  prevented 
injuring  himself  against  surrounding  objects ;  his  collar,  necktie, 
cuffs,  and  other  tight  bands,  should  be  at  once  loosened ;  and  a 
piece  of  cork,  gutta-percha,  or  fire-wood,  should  be  held  between 
the  teeth  to  prevent  the  tongue  being  bitten.  Fagge  gives  a 
word  of  caution  with  regard  to  false  teeth,  which  may  become 
loosened  in  a  fit,  and  be  impacted  in  the  pharynx.  They  should 
be,  therefore,  always  removed  at  night. 

For  the  status  epilepticus,  the  inhalation  of  nitrite  of  amyl  is 
strongly  recommended  by  Sir  Crichton  Browne ;  other  measures 
ai*e  chloroform  and  ether  inhalations,  chloral  in  15-grain  doees 
every  four  lioui*s,  small  morphia  injections  {^j^  grain)}  &  moderate 
venesection,  and  ice  to  the  spine. 


INFANTILE   CONVULSIONS. 

Convulsions  occur  with  much  greater  readiness  in  infancy  than 
in  later  periods  of  life,  and  under  somewhat  different  droum- 
stances.  The  higher  centi^s  are  less  developed  and  exert  leas 
controlling  power  over  the  lower.  The  circumstances  under 
which  convulsions  generally  occur  are  the  following: — (1)  The 
onset  of  acute  diseases,  such  as  scarlatina,  measles,  and  pneumonia; 
the  convulsions  here  seem  to  take  the  place  of  the  rigor  of  adults. 
(2)  Local  diseases  of  the  brain,  of  which  acute  meningitis  is  the 
most  frequent;  but  tubercular  tumours,  chronic  hydrocephalus, 
and  lesions  following  otitis  may  occasionally  be  the  cause.  (3) 
Great  exhaustion,  as  after  prolonged  diarrhoea,  or  diarrhoea  and 
vomiting ;  the  resemblance  of  this  condition  formerly  called 
hydrocephaloid  disease,  to  jicute  meningitis,  has  been  already 
mentioned  (p.  300).  (4)  Venous  congestion  of  the  brain,  such  as 
may  be  caused  by  an  attack  of  whooping-cough,  which  Bometimes 
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terminates  in  gpiieral  eonviilBions.  I  have  seen  a  child  cry  itself 
into  convulsions  at  once  if  its  mother  left  it,  holding  its  breath, 
and  becoming  more  and  more  livid,  until  the  fit  broke  out.  Con- 
vnlsions  which  not  infrequently  occur  at  the  end  of  a.  pneumonia 
may  sometimes  belong  to  this  group.  (5)  Bicketis  le  now  held  to 
be  responsible  for  the  great  majority  of  cases  of  infantile  con- 
vulsions not  included  in  the  above  groups.  Often  the  fit  is 
induced  by  some  peripheral  irritation,  such  as  indigestible  food ; 
int«stinal  worms,  especially  lumbrici;  cutaneous  irritation,  such 
as  pins  in  the  clothing,  instanced  by  Trousseau ;  or  the  process  of 
dentition.  Perhaps  too  much  has  at  different  times  been  made 
of  teething  as  a  cause  of  convulsions,  since  delayed  dentition  is  a 
constant  result  of  rickets,  and  ao  would  co-exist  with  convulsions 
in  a  large  proportion  of  the  cases.  Sometimes  no  exciting  cause 
for  the  fit  can  be  discovered.  (6)  Some  infantile  convulsions 
must  be  reganied  as  really  epileptic,  since  epilepsy  may  begin  in 
infancy ;  especially  those  must  be  so  regarded  which  commence  in 
early  childhood— e.y.,  at  two  or  three  years,  when  the  influence  of 
rickets  is  beginning  to  wane. 

Of  these  six  groups,  it  Ls  especially  the  last  two  that  are  usually 
considered  as  infantile  convulsions  proper,  or  eclampsia  irt/anlnm, 
the  convulsions  in  the  other  cases  being  more  definitely  sympto- 
matic. Convulsions  in  children  may  closely  re^wmble  the  epileptic 
fit  of  adults ;  but  in  a  large  number  of  instances,  they  are  less 
complete.  They  often  begin  with  a  short  tonic  stage ;  the  eyes 
are  turned  to  one  or  other  side,  the  pupOs  are  dilated,  the  head  is 
drawn  bock,  and  the  arms  and  legs  are  rigidly  extended.  The 
face  may  be  at  first  pale ;  but  the  lips  soon  become  livid. 
Twitching  then  begins  in  the  lips  or  eyelids,  and  extends  to  the  ^ 

whole  body,  which  may  be  thrown  into  violent  clonic  convulsion,  ^///f*" 
The  fit  lasts  a  few  minutes,  and  is  followed  by  recovery ;  or  there 
is  a  succession  of  fits,  alternating  with  coma,  during  which  slight 
twitchings  of  the  facial  muscles  or  extremities  may  take  place. 
Often  the  convulsion  is  veiy  much  slighter,  and  consists  of  little 
more  than  deviation  of  the  eyes,  or  squinting,  or  fixation  of  the 
chest  with  commencing  Hvidity  of  the  lips,  or  the  convulsive 
closure  of  the  glottis,  known  as  larip'-jismus  alridulaa  {see  Diseases 
of  the  Larynx) ;  or  the  hands  are  extended  and  rigid,  with  the 
thumbs  turned  into  the  palms,  or  the  hands  and  feet  are  disposed 
in  the  manner  characteristic  of  tetany  {su  p.  349).  Convulsion 
may  be  followed  by  temporary  hemiplegia  in  children  as  in  adults. 
Strabismus  is  another  occasional  result,  Finally,  convulsions  in 
children  are  not  infrequently  fatal. 

Diagnosis. — The  i-ecoguitiou  of  infantile  convulsions  is  not 
itself  difficult.  It  is  necessary,  however,  to  determine  upon  what 
they  depend.  If  it  is  a  first  fit  the  possibility  that  it  is  the  onset 
of  an  exanthem-  must  be  remembered ;  the  temperature  should  be 
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taken,  and  the  child  carefully  watched  for  a  time  afterwards. 
Fits  due  to  cerebrcd  disease  are  more  likely  to  be  unilateral,  and 
may  be  accompanied  with  other  s3rmptoms,  such  as  headache, 
vomiting,  retracted  abdomen,  or  optic  neuritis.  In  other  cases 
the  indications  of  rickets  must  be  sought  for  in  the  beaded  ribs, 
the  enlai*ged  epiphyses,  open  fontanelle,  and  delayed  dentition ; 
and  careful  inquiry  should  be  made  after  some  source  of  irritation, 
such  as  unsuitable  food,  and  others  above-mentioned. 

Treatment. — This  again  consists  of  the  treatment  of  the  fits, 
and  the  means  to  be  taken  to  prevent  i-ecun-enoe. 

When  a  tit  occurs  it  is  usual  to  place  the  child  at  once  in  a 
warm  bath.  If  the  bowels  have  not  been  recently  opened,  or  if 
there  be  reason  to  suppose  the  ingesta  are  causing  irritation,  a 
grain  or  two  of  calomel  may  be  placed  on  the  tongue.  If  the  fits 
are  very  violent  and  continuous,  chlorofonn  may  be  cautiously 
administered.  It  will  promptly  check  the  convulsions ;  but  they 
will  probably  return  soon  after  it  is  withdrawn,  when  it  may  be 
again  given  for  a  few  minutes.  When  the  child  recovers  suffi- 
ciently, 5  gi*ains  of  bromide  of  potassium  may  be  given ;  or  if  the 
fits  are  continuous,  it  may  be  given  in  somewhat  larger  doses 
(7  or  10  grains)  by  the  rectum.  Chloral  may  be  combined  with  it 
to  the  extent  of  3  to  5  grains. 

To  prevent  the  recuiTence  of  the  fits,  one  must  deal  with  the 
pi*edisposing  condition,  and  with  the  special  susceptibility  to 
convulsion.  If  an  exanthem,  meningitis,  cerebral  disease,  or 
whooping-cough  is  the  cause  of  the  fit,  the  disease  must  be  dealt 
with  as  advised  elsewhere,  and  the  fits  accompanying  such  illness 
are  very  little  amenable  to  special  treatment.  The  fi-equency  of 
convulsions  in  rhachitic  children  can  l>e  much  influenced  by  treat- 
ment suitable  to  rhachitis,  such  as  regulation  of  the  food,  adminis- 
tration of  cod -liver  oil,  and  general  hygienic  impi'ovement, 
together  with  the  use  of  potassium  bromide  in  doses  of  2  or  3 
giuins  three  times  daily.  Similarly,  the  cases  that  are  more 
allied  to  epilepsy  should  be  treated  by  the  regular  use  of  the 
bromides. 


MIGRAINE. 

{Megrim,  ^ick  Headache,  Heinicrania.) 

This  complaint  consists  of  recurring  attacks  of  headache,  pre- 
ceded by  ceitain  abnormal  sensations,  and  often  associated  with 
nausea  and  sickness. 

.Stiology. — It  is  undoubtedly  hereditary,  and,  like  epilepsy,  it 
may  have  hereditary  connections  with  other  neuroses  ;  or  it  may 
occur  in  thase  who  iiiherit  gout.     Though  it  may  begin  in  early 
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cliiUlhouU,  it  commonly  first  appears  about  the  age  of  puberty, 
and  lasts  through  the  greater  part  of  life ;  it  rarely  commences 
at  an  atlvanoed  age.  It  is,  perhaps,  more  frequent  in  women 
than  in  men.  Tlie  attacltB  are  more  likely  to  ocvxif  in  those 
whose  occupations  ai*  sedentary,  or  whose  work  in  chiefly  mental ; 
and  it  is  disposed  to  by  various  improper  hygienic  conditions. 
The  immediate  cause  of  an  attack  is  often  some  disturbance  of 
digestion  by  a  large  meal,  or  indigestible  food,  or  by  constipation, 
or  it  is  some  exceptional  mental  or  bodily  fatigue,  oi-  worry  or 
anxiety.  Oversti-ain  of  the  eyes,  as  in  long  reading,  or  in  sight- 
seeing (theatres,  picture-galleries),  is  a  not  uncommon  cause,  and 
especially  if  there  is  any  uncorrected  error  of  refraction ;  thus, 
hypermetropia,  astigmatism,  and  muKCular  asthenopia,  which  are 
frequently  the  cause  of  fi-ontal  headaches,  occasionally  lead  to  de- 
finite attacks  of  the  special  kind  of  headache  known  as  migraine. 

Symptoms. — A  complete  attack  consists  of  the  sensory  phe- 
nomena and  the  succeeding;  headache ;  but  sometimes  the  attack 
consists  only  of  headache,  and  at  others  the  sensations  are 
experienced  alone  without  being  followed  by  pain  in  the  head. 
The  most  characteristic  commencement  of  migraine  is  by  a  [ 
visual  sensation  consisting  of  half-blindness  or  hemia7u>pia.  In  a  \ 
great  number  of  cases  it  takes  place  as  follows :  the  patient  may 
be  apparently  in  pei'fect  health  when  he  notices  that  he  is  unable 
to  see  what  is  directly  in  the  centre  of  the  tield  of  vision,  but  has 
to  shift  his  head  a  little  for  the  purpose ;  or  he  sees  at  once  that 
the  centre  is  occupied  by  a  bi-ight  spot.  In  a  few  minutes  the 
area  of  blindness  enlarges,  and  if  he  turns  towai'ds  a  dark  part  of 
the  room,  or  to  a  clear  surface,  like  the  ceiling,  he  will  see  a 
small  circle  of  sparkling  colours,  having  a  zigzag  or  vandyked 
pattern.  From  minute  to  minute  the  circle  grows  lai-ger  and 
larger  to  one  or  other  side  nod  away  from  the  centre,  opening  out 
BO  as  to  form  a  horseshoe,  which  obscures  the  field  of  vision  as  it 
spreads  outwards,  while  vision  returns  in  the  centre,  and  pro- 
gressively improves.  The  outer  margin  of  the  hoi'seshoe  consists 
of  a  zigzag  line  of  colours  ;  within  this  is  the  blind  area,  full  of 
movement  as  of  a  boiling  fluid;  within  this  again,  the  i-ecovered 
area  of  vision.  Generally,  in  half  an  hour  from  the  beginning 
the  horseshoe  has  reached  the  periphery  of  the  field  ;  every  object 
ie  now  visible,  though,  perhaps,  with  a  sensation  of  oscillation  or 
quivering.  By  closing  each  eye  alternately  it  will  be  seen  that 
the  sensation  is  not  due  to  an  affection  of  either  of  them,  but  to  a 
disturbance  of  the  brain  which  must  be  situate  beyond  the  optic 
ohiasma  on  the  side  opposite  to  the  blind  part  of  the  field.  This  ( 
curious  spectrum  has  been  described  as  teic/mpgia,  or  fortification 
figures.  The  visual  phenomenon  is  not  always  so  definite  as  this — it 
'inay  consist  only  of  flashes  of  light  or  half-blindness  without  spectra. 
Much  more  lurely  other  sensory  disturbances  occur,  and  they. 
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generally  follow  the  hemianopia  in  the  course  of  half  an  hour  or 
an  hour,  or  they  may  occur  without  it.  They  consist  of  t.iyigling 
sensations  in  the  limbs,  face,  tongue,  or  other  parts ;  they  may 
begin  in  one  finger,  spread  then  to  another,  and  so  to  the  hand  or 
up  the  arm,  and  to  the  face  or  throat,  the  part  first  attadked 
i-ecovering  as  the  others  are  in\'aded.  These  sensations  are 
mostly  unilateral ;  they  may  be  followed  by  transient  weakness. 
Aphasia  is  another  disturbance  which  may  occur  in  the  course  of 
migraine ;  words  are  forgotten  or  misplaced,  the  condition  re- 
sembling that  of  one  who  lias  just  had  too  much  wine.  Aphasia 
is  commonly  associated  with  a  spectrum  on  the  right  side  of  the 
field,  and  if  tingling  coexists  that  also  is  on  the  right  side.  Thus, 
the  cerebral  disturbance  is  on  the  left  side,  as  it  is  in  cases  of 
aphasia  fix>m  embolism  or  hiemorrhage — at  least,  this  is  true  of 
right-handed  persons.  In  some  cases  the  only  disturbance  pre- 
ceding the  headache  is  of  a  mental  kind;  there  is  depressioD, 
languor,  or  fear  of  impending  evil ;  and  these  feelings  may  last 
from  half  an  hour  to  two  or  three  hours. 

The  more  distressing  featui'e  of  the  illness  is  the  headache 
which  comes  on  sooner  or  later  after  the  preceding  sensations, 
generally  as  these  are  declining ;  though  I  know  one  case  where 
it  nearly  always  occuri'ed  the  day  after  the  spectrum^  with  a 
pei-fectly  healthy  interval  between  them.  The  headache  is  of  all 
degrees  of  intensity;  so  slight  as  not  to  interfere  with  even 
mental  work,  or  so  severe  as  entirely  to  unfit  the  sufierer  for  any 
action  whatever.  It  often  lasts  a  whole  day,  and  in  the  severer 
forms  it  increases  gradually,  until  when  at  its  height  nausea  and 
vomiting  occur,  and  a  cei^tain  amount  of  relief  is  afforded  to  the 
pain.  After  this  it  quickly  disappears,  or  it  subsides  more 
gradually,  or  it  continues  till  the  patient  seeks  his  bed  at  night, 
in  which  case  he  will  probably  awake  the  following  morning 
cured,  but  with  some  sense  of  weakness  or  fatigue,  ^e  pain  is 
often  unilateral  (heniicrania),  but  it  may  begin  on  one  side  and 
change  over  to  the  other,  and  even  return  again  to  the  side  first 
afiected,  or  it  may  a  fleet  both  sides  at  once ;  the  side  first  affected 
is  generally  that  which  is  opposite  to  the  visual  spectrum.  The 
pain  may  begin  in  the  frontal,  temporal,  parietal  region,  or 
behind  the  eye,  often  at  a  veiy  limited  spot ;  thence  it  may  spread 
in  different  dii'ections,  or  become  general.  It  is  often  boring  in 
character,  and  aggravated  by  movement,  light,  or  sound ;  in  bad 
cases  the  patients  ai*e  only  comfortable  in  the  recumbent 
posture.  With  this  the  face  is  pale,  and  drawn,  the  hands  and 
feet  cold,  the  pul^  feeble,  small,  and  slow.  Only  in  some  oases  it 
appeai-s  that  as  the  headache  continues  these  conditions  are 
reversed,  the  face  fiushes,  and  sweating  occurs.  German  writers, 
indeed,  describe  two  varieties  of  migraine — Ilemicrania  jyin- 
pcUheticO'Spaslica  and  hemicrania  tympatheUahfKtraljfikaf  in  ths 
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first  of  which  the  afiected  side  of  the  head  is  said  to  tie  pale  anil 
cold,  with  coiitmcted  Brteries,  dilated  pupil,  and  increased 
secretion  of  saliva,  while  on  the  affected  side  iii  the  latter  there 
should  be  flushing,  u  hot  red  ear,  contract«d  pupil,  throbbing 
temporal  arteries,  and  unilateral  sweating.  But  these  forms  can 
hy  no  means  always  be  recognised. 

The  attacks  of  migraine  I'ecui'  at  iut«rvals  of  a  few  days  or  two 
or  three  months,  an  interval  of  three  or  four  weeks  being  more 
common.  Particular  attacks  may  be  det«rmined  by  the  special 
causes  enumerated,  but  sometimes  it  ia  impossible  to  find  out 
what  has  induced  the  disturbance.  The  duration  of  the  disease  is 
often  life-long,  although  it  sometimes  becomes  less  fi-equent,  or 
disappears  altogether,  after  the  age  of  fifty.  Cases  have  been 
observed  in  which  attacks  of  migraine  have  become  less  or  ceased 
on  the  appearance  of  other  neuroses,  such  as  epilepsy,  asthma,  or 
spasmodic  croup ;  and  a  similar  relation  to  gout  has  been  also 
shown  to  exist. 

Patliology. — The  popului'  idea  that  this  is  a  gastric  or  "  bilious  " 
disorder  is  perpetuated  by  the  use  of  the  term  sick  headache,  by 
the  vomiting  of  bile  which  sometimes  occurs,  and  by  an  attack 
being  oecosionuUy  induced  by  an  injudicious  meal.  But  the  latter 
cases  form  a  very  small  proportion  of  the  whole,  and  it  is  clear, 
from  the  preceding  visual  and  other  sensory  phenomena,  that  it  is 
quite  early  or  primaiily  a  cerebral  lesion.  Several  authorities 
have  advocated  the  vasomotor  theory  of  its  origin.  Latham 
supposes  that  the  earlier  phenomena  are  due  to  a  contracted 
condition  of  the  vessels,  and  the  headache  to  exhaustion  and 
subsequent  paralytic  distension  of  the  same.  The  division  into 
two  classes  of  cases,  according  as  the  vessels  of  the  head  and  face 
are  contracted  or  dilated,  has  been  already  refen-ed  to.  But 
neither  of  these  views  can  be  well  maintained,  and  it  is  much 
more  probable  that  the  sympathetic  disturbances  ore  secondary 
phenomena,  and  that  the  primary  change  is  a  disturbance  of  the 
cells  of  the  cerebral  cortes.  Oowera  points  out  that  the  dis- 
turbance is  double;  the  blindness  is  due  to  inhibition,  the 
epecti-um  to  discharge.  The  inclusion  of  the  disease  under  nerve- 
storms  (Liveing)  or  paroxysmal  neuroses  (Faggc)  does  not  give 
much  esplanation.  In  any  case  it  is  certain  that  no  anatomical 
change  is  present  as  a  cause  of  the  disease. 

Dtoffaoeis.^The  association  of  the  headache  with  the  various 
.  sensory  disturbances,  and  its  recun-ence  at  intervals,  are  generally 
sufficient  to  distinguish  the  complaint.  The  headache  of  brain- 
Ase  is  either  continuous,  or,  if  it  remits,  the  intier\'als  are 
shorter,  and  the  attacks  longer  than  those  of  migraine.  Wliei-e 
the  visual  spectrum  is  present  it  is  generally  quite  characteri.'^tic. 
Epilepsy  with  a  visual  aura  may  be  confounded  with  it ;  hnt  the 
aura  of  epilepsy  is  of  very  short  duration,  while  the  spectrum  of 
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*^i^*tiui»  iiukNt  Iv  lants  from  tweriTr  to  liirrr  minutes.     There  is 
.-.■   ,vvx  M  t^uisi'ioiiMneKs  in  mi^Ti&iBv'. 

IV^noMA.     llinl<»r  treatmen:  m'Xrt  izuprcr^nieEit  may  be  ob- 
j^.iuNi  lH»lh  in  tin*  fi-wjueney,  And  in  ihr  s^rirriry  of  the  attacks; 
«:*^»i*;i»  flu*  (lisi*iiH(»  t\)mnionly  continues  ioT  yiars.     It  is, however, 
.i.Mu^oiMiiM  to  lif«%  and  there  is  no  evident?  that  sufferers  from 
u^Luut'  .in^  ino\\>  liable  than  others  to  h^morrhase.  thrombosis, 
4;.xi  mUov  di.<MMiw*K  of  the  brain. 

T)^0At4U«nt.     //*  //«?   Interval. — The  patient  should  be  placed 

..,4ooi  itio  \\\\\nX  favourable  hygienic  conditions,  including  a  care- 

:uA\  \\\t^\\\i\\o\\  diol,  tho  avoidance  of  constipation,  exercise  without 

.  \:t  (iistuMK  pinv  and  hnicing  air,  exemption  from  excessive  brain 

Mi«.i\  oi  nionfal  wonv.     To  these  maybe  generally  added  the  use 

»M    '.*\n>*'  jviiuhIuv*,  such  as  ii'on,  quinine,  strychnia,  arsenic,  and 

,\si  I»\oi  od      iKndar  doftvts,  if  anv,  should  be  remedied  bv  suit- 

/vi*  ^|sv^i»oKvM      S«i);uin,  of  New  York,  strongly  advocated  the 

:.  A^  .vj  «vttui.il>ix  indiai  to  piwent  the  recurrence  of  attacks;  it  is 

-\v^i    yi\«^n  (\\i%v  a  day  in  pills  containing  ^  or  i  grain  of  the 

,  \iiv«»i.  ttid  tlitvw*  should  Ih»  ctmtinued,  like  any  other  treatment 

.  ,4;p;o\«st  \\i(h  iIuk  ohjivt,  for  at  least  six  months,  and,  if  neces- 

^4)  \ .  Um  Kmijjx'i       Uixinudcof  [)Otassium  is  uncertain  in  its  action ; 

»   .\  >*»»v,i   •kUNXHv^xfuL  ai>Hn\liug  to  lowers,  in  cases  in  which  the 

-%,s-  luJuv^.  v»i  I'*  unoluiUi^Hl  in  wlour.     For  cases  in  which  pallor 

sN,4ii  \w  ixwviumonds  nitm  tflvctM'ine  to  be  taken  two  or  three 

.>„,^    ,i;ot\   »n*^*   1\hhK  in  d\VM»s  of   nj^y  to  j\jj  of  a  minim;  he 

,,^^^v,*.%  \\\.k\   V\   iHHpiontly  llushing  the  brain  with  blood  the 

,  ,;♦.}». Ml  »4  \Xw  |vmU  ^xnu^^nuMl  may  Ih»  improved. 

V  X.'    '^   i^if^^K      U  tho  hividacluMs  severe  the  patient  should 

^    .,..XM    w  *  d4»^oniHl  and  ijuiot  ixxnu,  with  a  cold  water  com- 

„.      ^.  ili.  Si'.^d.  \\\\\  liol  \\ati»r  Inittles  to  the  feet  if  there  is  a 

V  .X,  k^».  ^  •*'  .nOK*j^v»      Uo  nmy  tako  soda  water,  or  suck  ice ;  there 

.*    1    s   'uiii^  d\\*i»v  t»M'  I\hh1.  hut  after  a  time  some  soup  or  beef- 

^v     ..-^x    s-  '.s^i«*xiv»*l      Antipyrin  is  a  valuable  remedy  in  sick 

....  \,  ,*,N  *  ».« »»» V  N^  Jijnon  in  dastvsof  U  to  15  grains.   Phenacetin 

^     .   ^,,,,uO  !» 4*  k  ^^mox>  hat  similar  action.     Many  people  find 

\  ^^      .,    ,^,    ,v»   v>aUH\  or  ^uarana,  a  suKstjince  which  contains 

,v       ■»  x'\v4»>'»  iv»\»|\MHon  than  oithf»r  tea  or  coffee.     It  maybe 

A  vs  »v»  K*"»  d%^>«^"<  of  !•'»  to  ;U»  ^niins  mixed  with  water. 


V    ,>.       S 


Y/i    *n  (kmU' 


\>   .^.^     ^»^*N    ■'-NMMtdo  vi  |H>t«ssium   (20-:k)  gi-ains),  chloral 

X.  /^    ^    *^*  ^,^mxV  hwt>l  **i»^»ri>l  hydrate  (10- IT)  grains),  or 

*         x.^  'v..-,H*  'M  A^^^  ^^f  i^^  minims  of  the  tincture,  or  J  grain 

>      V  ^^    *..0  *v  '^'«**^     of  those,  the  first  is  ma^t  likely  to 

N^^'""'  ,v>   oH^l  -^^^^^  nit.i» glycerine  on  the  one  hand, 

'    ^^^\^ ,>.o^M^o^.  Urtxo  iHM^n  given  to  influence  the  vaso- 

''^^  <tn  I  lm\«*  *H\>rtNionallv  done  some  good,  but  they 

,v '>^^^ 'CX,viuhH<  u^m.     UK^dlV.  l>esides   cold   applications. 
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Vai'ioiis  nnctclynes  have  been  employed  witli  varjing  siicceMS,  such 
iw  iither  or  bisulphide  of  «irbon  on  cotton  wool  covered  by  a 
WHtch-glans,  extract  of  bellHdonnA,  diluted  ointment  of  veiutria, 
and  menthol. 


VERTIGO. 

Thin  is  II  tliMorder  of  the  function  it  etjuilibriuiii  of  the  liody, 
by  which  ia  produced  a  sense  of  unsteadiness  or  of  movement  of 
the  body  in  one  or  other  direction,  or  a,  sense  of  movement  in  sui'- 
I'ounding  objects,  or  an  actual  movement  of  the  body  it<self.  The 
term  is  more  or  lew  synonymous  with  giddUf.M  or  dizxineas. 

It  is  of  very  different  degrees.  It  may  amount  only  to  h  slight 
instabUity  or  iinsteadineaa.  Sometimes  the  patient  seems  to  fall 
forward,  or  turn  round,  when  he  actually  does  not  move ;  in  other 
GAsee,  surrounding  objects  appeal-  to  be  moving  round,  or  np  and 
down ;  or  the  sense  of  movement  of  the  liody  and  of  surrounding 
objects  may  occur  together.  Often  the  putient  reels  and  staggers, 
takes  hold  of  a  chaii',  bible,  or  railing  for  support,  or,  failing  that, 
may  fall  to  the  ground. 

The  equilibrium  of  the  body  seems  to  depend  on  various  uenti-i- 

pete.1  impressions,  and  upon  the  integrity  of  the  middle  lolie  of 

the  cerebellum.     These  centripetal  impressions  ai-e  derived  from 

the  skin,  from  the  muscles,  especially  of  the  lower  part  of  the  body. 

and  from  the  semicircular  canals  of  the  labyrinth  of  the  ear.     A 

knowledge  of  the  position  of  the  head  and  eyes  niso  contiibutee 

to  equilibrium,  and  this  is  probably  derived  from  active  innerva- 

I   tion.     If  any  one  of  these  centripetal  impressions  is  deficient, 

vertigo  may  result,  and  one  of  the  most  common  causes  of  vertigo 

lesion  of  the  labyidnth,  producing  what  is  known  as  laby- 

rmthine  or  auml  vm-tigo.     Experiments  on  animals  have  shown 

that  lesionfl  of  the  semicircular  canals  will  produce  vertigo,  the 

I  direction  of  the  movement  being  determined  by  the  canal  injui-ed, 

■ — whether  horizontal,  transverse,  or  vertical,  whether  right  or  left ; 

and  by  the  nature  of  the  injury — whether  irritative  or  destructive. 

But  vertigo  in  man  is  caused  not  only  by  primary  disease  of  the 

labyrinth,  such  as  hiemorrhage  or  congestion,  but  by  diseases  of 

^    the  middle  ear,  and  of  the  meatus,  sitch  as  inflammation  of  the 

I  tympanum,  obstruction  of  the  Eustachian  tube,  and  collections  of 

I  cerumen  in  the  meatus ;  and  even  by  syringing  the  ear,  when  the 

}  merabrana  tympani  is  perforated.     Probably  the  effect  is  brought 

about  by  these  morbid  conditions  altering  the  pressure  of  the 

endolymph  in  the  labyrinth. 

It  is,  however,  the  internal  ear  which  is  affected  in  the  great 

majority  of  cases  ;  the  patients  suffer,  at  the  same  time,  from 

I  tinnitus,  deafness,  and  vertigo;  and  the  deafness  is  not  due  to 
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imperfect  conduction  through  the  middle  or  external  ear.  It  wu 
in  some  very  $evei*e  forms  of  aural  vertigo  that  MeDi^re  called 
attention  to  the  association  of  the  symptoms,  and  the  presence  of 
disease  in  the  semicircular  canals;  hence  the  term  Memh^t 
dueaae  has  been  employed,  and  has  been  extended  by  most  writers 
to  every  form,  however  slight,  of  labyrinthine  vertigo.  In  well- 
marked  cases  there  is  constant  tinnitus,  with  more  or  less  deaf- 
ness, of  which,  however,  the  patient  may  himself  be  unconsciouB, 
until  it  is  shown  by  special  examination.  The  vei-tigo  is  generally 
paroxysmal,  occurring  at  intervals  of  some  days  or  weeks,  excited 
by  movements,  and  by  coughing,  sneezing,  or  blowing  the  nose; 
or  it  occurs  spontaneously,  or  even  during  sleep.  The  attack  some- 
times begins  with  a  great  increase  of  the  tinnitus,  which  may 
resemble  the  whistle  of  a  locomotive,  the  firing  of  a  gun,  or  the 
i-oar  of  a  waterfall.  The  vertigo  may  be  of  any  of  the  kinds 
above  mentioned ;  the  patient  may  appear  to  turn  round,  or  be 
thrown  forwards,  or  he  imiy  see  objects  moving  round,  or  to  one 
or  other  side,  or  he  may  himself  fall  forwards  on  to  one  side.  The 
movement,  or  the  sense  of  movement,  lx)th  of  the  patient  and  the 
surrounding  objects — for  these,  as  a  rule,  coincide  in  direction — 
is  generally  towards  the  side  of  the  affected  ear.  There  may  be 
a  very  short  inter\'al  of  unconsciousness,  and,  in  bad  attacks,  Uiere 
is  nausea,  followed  by  vomiting,  pallor  and  coldness  of  the  ex- 
tremities. Sometimes  thei-e  ai*e  movements  of  the  eyes  in  anni 
vertigo.  The  sense  of  giddiness  may  last  for  two  or  three  or 
several  hours,  so  that  the  patient  is  totally  unfit  for  anything,  and 
has  to  confine  himself  to  the  recumbent  ix>sition ;  and  tinnitus  and 
deafness  persist  for  some  time  also  in  an  aggnivated  form. 

The  attjicks  in  progressive  cases  may  Ijecome  almost  continuous, 
so  that  the  patient  is  always  suffering  more  or  less  from  vertigo, 
and  is  miablo  to  move  at  all,  while,  from  time  to  time,  fresh 
jiaroxysms  increase  his  suflerings. 

JEtiology. — Aui-al  vertigo  is  rare  under  thirty  years  of  age: 
the  conditioiiH  which  may  lead  to  it  seem  to  be  cold,  gout,  syphilis, 
and  senile  changes.  The  attacks  are  excited  not  only  by  move- 
ment, but  also  by  fatigue,  exhaustion,  and  gastric  derangements. 

Pathology. — The  exact  pathology  of  labyrinthine  vertigo  still 
I'emains  uncei-tain.  By  some  it  is  thought  that  the  lesion  may 
be  central,  occun'ing  in  the  auditoiy  centres  or  in  the  medulla 
oblongata,  and  that  the  svmptoms  are  referred  to  the  ear,  as  the 
ocular  symptoms  of  migraine  are  refen-ed  to  the  eye.  On  the 
other  hand,  it  ap]:)eai's  ceitain  that  the  labyiinth  is  sometimes  the 
seat  either  of  piimarv  disease  or  of  such  seoondaiy  disturbances 
of  pre.ssuro  as  may  result  from  inflammation  of  the  tympanic 
cavity.  Hut  pn)bably  when  the  lesion  is  confined  to  the  middle 
ear,  the  case  should  not  Ih?  termed  Meniere's  disease,  and  still  less 
if  it  is  in  the  external  ei\i\     The  paix)xysiiud  oocurrenoe  of  the 
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SPASMODIC  TORTICOLLIS. 

Attack  in  the  course  of  persistent  chronic  disease  has  yet  to  be 
accounted  for. 

Vertigo  also  occurs  as  part  of  epilepsy  in  some  cases,  and  in 
migmine ;  it  may  result  from  organic  disease  of  the  brain,  such 
(U>  tumour.  Rarely  an  ocular  vertigo  results  from  weakness  of 
one  of  the  muscles  of  the  eyeball ;  the  patient  forms  a  wrong  im- 
pression as  to  his  surroundings,  and  the  sense  of  eqtiilibrium  is 
disturbed,  [.aryngeal  lotrtigo  (Charcot)  ia  another  rare  form. 
The  attack  begins  with  burning  and  crushing  pain  in  the  larynx, 
followed  by  sharp,  dry  cough.  During  the  cough  vertigo  occurs, 
and  the  patient  may  become  unconscious,  and  even  have  convul- 
sions. A  true  gastric  vertigo  is  much  less  common  than  aural  ver- 
tigo ;  in  rauny  cases  supposed  to  be  gastric,  the  permanent  cause 
lies  in  the  aural  apparatus. 

Treatment  — Bi-omide  of  potossium  is  of  great  value  in  the 
treatment  of  aural  vertigo ;  it  should  be  given  in  doses  of  15  to 
2U  grains  three  times  a  day ;  it  probably  acts  by  lessening  the 
conditions  of  instability  of  the  centre.  Blisters  or  stimulating 
ointments  may  be  applied  behind  tlie  ear.  Where  syphilis  or 
gout  is  likely  to  be  the  caose,  it  should  be  met  by  appropriate 
i<emedies,  and  when  the  vertigo  is  associated  with  conditions  of 
high  arterial  tension,  this  should  be  treated  by  aperients,  and 
especially  by  mercury,  in  the  form  of  blue  pill  or  w^lomel.  Charcot, 
remembering  the  effect  of  large  doses  of  quinine  in  producing 
deafness  and  tinnitus,  gave  this  drug  in  doses  of  7  to  15  grains 
daily  for  some  months  with  success,  Gowers  found  sodium  sali- 
cylate useful  in  O-grain  doses  thrice  daily. 

In  other  forms  the  removal  of  such  causes  as  can  be  found,  and 
the  use  of  bromides,  are  the  chief  indications.  Ocular  vertigo  is 
prevented  by  cloMing  the  affected  eye. 


SPASMODIC    TORTICOLLIS. 

There  ai-e  two  forms  of  disease  known  by  tlie  name  of  torti- 
ooUis :  fixed  tartieoUia  or  congenita]  wryneck,  and  spasrnodie  lorli- 
coUit.  The  former  ia  due  to  a  permanent  shortening  of  the 
stemomastoid  muscle,  which  is  attributed  in  some  cases  to  injuries 
during  birth,  and  is  obsei-ved  flrst  during  childhood,  if  not  in 
early  infancy. 

Spasmodic  lortieoUig,  or  H()asmodic  wryneck,  in  a  functional 
nemijsia,  chaiucteriaed  by  tonic  and  clonic  controctions  of  the 
muBi^les  of  the  neck,  whereby  the  bead  is  forced  into  an  abnonnnl 

.ffitiology.— The  disease  is  i-oi^ely  seen  before  the  age  of  thirty  ; 
it  afi'ect*  both  sexes,  but  females  more  often  than   men.     The 
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cauee  cinnot  always  be  aBcei'tained ;  neurotic  inheritance,  expo- 
sure to  cold,  falls  and  injuries,  overstrain  of  the  shoulder,  arm,  or 
neck  in  particular  occupations,  have  been  recorded  as  antecedents. 
Symptoms— It  begins  gradually,  being  first  felt  as  a  mere 
discomfort  in  the  neck  ;  then  distinct  jerking  movements  of  the 
affected  muscles  are  felt,  by  which  the  head  is  rotated  or  dis- 

E laced.  If,  for  instance,  the  right  stemomastoid  is  affected,  the 
ead  is  constantly  being  jerked  in  the  direction  of  the  action  of 
this  muscle,  the  chin  is  thrust  forwards  or  upwards  to  the  oppo- 
site side,  and  the  occiput  is  drawn  down  towards  the  clavicle. 
The  coDti'actions  are  sudden,  irregular,  and  frequent ;  for  a  few 
moments  there  is  a  remisMion,  during  which  the  patieot  slowly 
and  cautiously  tries  to  bring  the  head  straight,  when  the  muscle 
again  contracte,  and  the  face  is  gradually  foix^d  round  to  the 
left.  The  movements  ai'e  for  a  time  checked  by  supporting  the 
head,  and  they  cease  during  sleep,  but  immediately  the  patient 
awakes  the  movements  recommence,  and  continue  with  but  little 
re.'^t  tliroughout  the  day.  The  muscle  most  frequently  affected 
is  the  stei'nomustoid,  and  next  to  that  the  upper  part  of  the 
trapezius  nnd  the  splenis  capitLs ;  the  complexus  and  trachelo- 
maistoid,  the  deep  rotators  of  the  head,  and  the  platysma  myoJdes 
are  also  sometimes  concerned.  The  position  of  the  he«id  ia  oS 
course  determined  by  the  muscles  which  contract.  The  position 
due  to  the  stemomostoid  has  been  mentioned  ;  the  tTapeiius 
draws  the  head  backwai-ds  and  downwards  towards  its  own  side, 
with  slight  rotation  of  the  face  towards  the  opposite  side ; 
while  the  r;pleniua  draws  the  head  downwards  with  slight  rotatioa 
towardn  its  own  side.  Two  or  more  of  these  muscles  may  be 
affected  at  the  same  time;  most  often  the  stemomastoid  with  the 
upper  pavt  of  the  trapezius  of  the  same  side,  or  the  splenius  of 
the  opposite  side.  An  intermediate  position  of  the  h^id  will  of 
course  be  the  result.  Or  corresponding  muscles  on  the  two  sides 
may  act  together,  drawing  the  head  backwards  during  their  con- 
traction. In  such  cases  there  is  generally  an  associated  contnc- 
tion  of  the  frontal  muscles  which  normally  contract  when  we  throw 
back  the  head  to  look  upwards.  Occasionally  the  disease  itatH 
spi-ends  to  the  muscles  of  the  face,  oi'  to  those  of  the  ahoulder  or 
arm  ;  and  this  is  especially  so  at  the  height  of  the  paroxysm.  In 
slighter  cases,  or  in  eai-ly  ntoges,  there  may  be  no  pain,  but  in 
severer  forms  thera  is  neui'algic  pain  in  the  conti'octing  musdei. 
From  their  excessive  action  the  muscles  often  hypertrophy;  tliey 
Ht  least  retain  their  natural  bulk.  The  electrical  irritability  is 
normal,  or  increased. 

Pathology.— Of  this  little  is  known.  The  disease  ia  &t  laaot 
not  due  to  lesion  of  muscle  or  of  nerve  ;  but  ia  a  diatorbance  of 
tlie  motor  coutres,  either  in  the  cortex  of  the  brain  or  in  the 
spinal  axi.i,  or  oeiiiaps  in  both  situations  in  the  same  caee. 
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DiagnoalB, — ^Besitlea  the  fixed  torticollis  above  mentioned,  dis- 
tortion of  the  neck  may  arise  from  "  stiff  neck,"  a  temporary 
condition  of  the  muscles  or  fascite,  and  from  spasm  of  the  muBcles 
in  cai'ias  of  the  cervical  vertebrte.  Spsj>modic  wryneck  may  be 
simulated  by  hysteria,  but  hysteria  has  ofteti  been  unjustly 
assumed  when  the  patient  is  a  real  sufierer. 

FrognoeU  is  unfavourable  ;  the  spasms  may  subside  after  a  few 
months,  but  far  more  often  persist  in  a  more  or  less  severe  form 
foi-  the  rest  of  life. 

Treatment. — The  disease  ia  most  intractable,  and  numbers  of 
drugs  have  been  tried  with  but  a  small  amount  of  success.  I 
have  seen  good  from  bromide  of  potassium.  Gowers  speaks  of 
benefit  from  aaafcetida  and  valerianate  of  zinc.  Opiatesand  other 
ktives  (chloroform,  Indian  hemp,  morphia)  may  check  the 
spasms  while  the  patient  is  under  their  influence,  but  it  returns 
again  in  the  course  of  some  hours  unless  the  dose  is  repeated. 
Succua  conii  up  to  3  and  4  ounces  in  a  daily  dose  quiets  the  .spasm 
for  the  time  only  (J.  Harley).  Galvanism  is  sometimes  useful. 
A  week  constant  current  should  be  passed  continuously  through 
the  contracted  muscles  for  five  or  ten  minutes. 

or  obstinate  cases  assistance  may  be  i-endered  by 

'gery,  and  the  nerves  or  the  muscles  may  be  dinded.  If  the 
former  are  selected,  the  deep  cervical  nerves  must  be  resected  as 
veil  OS  the  epinnJ  accessory.  The  movements  will  cease,  but  a 
certain  amount  of  incapacity  must  result  from  the'  accompanying 
paralysis  and  atrophy  :  and  the  disease  may  reappear  in  adjacent 
muscles.  Kocher,  of  Berne,  claims  success  for  his  method  of 
dividing  in  two,  three,  or  four  operations,  the  stemomastoid, 
trapezius,  spleniua  capitis,  comptexua,  trachelo- mastoid,  and  even 
the  obliquus  inferior. 


PARALYSIS   AOITANS. 

This  disease  con.sists,  in  its  fully  developed  form,  of  a  rhythmical 
mtraction  of  the  muscles  of  the  limbs,  associated  with  weakness 
lod  rigidity.     It  has  also  been  called  xhaking  palsy,  and  Parkin- 

'g  Diaeate,  after  the  name  of  bim  who  fii-st  described  it. 
[..Atiology. — It  isa  disease  of  advanced  life,  rarely  occurring  before 
i  age  of  foHy-five  years ;  but,  on  the  other  hand,  not  often 
mmencing  after  the  age  of  sixty-five.  It  occurs  in  men  some- 
what more  frequently  than  in  women.  It  cannot  always  be  traced 
to  any  definite  cause  ;  emotion,  fright,  injuries,  acut«  diseases,  and 
exposure  to  cold  have  been  the  detei'mining  factors  in  some  cases. 
Symptoms. — It  commonly  begin.s  in  one  hand  and  arm  with  a 
remuloiis  movement,  due  to  a  rliythmical  contraction  of  antago- 
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nistic  muscles.  The  movement  is  most  marked  in  the  hand ;  the 
fingers  are  generally  flexed,  with  the  thumb  resting  against  the 
forefinger,  and  the  constant  slight  flexion  and  extension  of  the 
fingers  and  thumb  produces  a  movement  like  tliat  required  for 
rolling  pills.  Similar  slight  movements  of  flexicm  and  extension 
occur  at  the  wrist  and  elbow  joints.  Aft^r  the  tremor  has  existed 
for  some  time  in  one  arm,  it  generally  spreads  to  the  leg  of  the 
same  side ;  and  then  in  succession  to  the  arm  and  leg  of  the  oppo- 
site side.  The  trunk  may  also  be  affected,  though  it  is  not  always 
easy  to  say  how  much  the  tremor  is  due  to  the  movements  in  the 
legs ;  and,  finally,  in  some  cases,  there  may  be  a  slight  movement 
of  the  head.  Occasionally  even  the  muscles  of  the  jaw  and  tongue, 
but  very  rai'ely  thase  of  the  face,  are  affected.  These  movements 
vaiy  in  extent ;  in  rapidity  they  i*ange  between  4^  and  7  to  the 
second.  As  a  rule  the  movements  continue  even  during  rest; 
thus,  if  the  ][)atient  sits  with  the  arm  resting  on  the  knee,  both 
the  leg  and  the  hand  and  arm  will  continue  to  tremble.  In  early 
cases,  however,  support  may  check  the  tremor  for  a  time,  and  in 
advanced  cases  with  the  rigidity  to  be  presently  described,  the 
ti-emor  may  only  occur  on  movement.  By  voluntary  efforts  fixing 
the  limb,  the  ti*emor  may  also  for  a  time  be  stopped,  and  it  ceases 
during  sleep. 

Another  feature  of  the  disease  is  weakness  and  rigidity  of  the 
aft'ected  muscles.  In  the  majority  of  cases  this  follows  the  tremor; 
in  othei's,  it  occurs  at  the  s^ime  time  as,  or  before,  the  tremor.  In 
a  case  which  has  begun  with  tremor  in  one  limb,  the  rigidity  may 
appear  fii*st  in  another  limb,  mid  \>e  followed  by  ti'embling.  The 
muscular  weakness  is  shown  by  deficient  power  of  grasp,  and 
fatigue  on  exertion.  The  rigidity  imposes  on  the  patient  a  cha- 
i-aoteristic  jwstui-e,  which  is  most  mai'ked  when  he  is  standing. 
The  Ixxly  is  bent  somewhat  forwanls,  the  ellwws  are  flexed  nearly 
to  a  right  angle,  and  st^md  out  a  little  from  the  side,  the  hands 
ai^e  in  the  position  above  descril)ed  ;  the  legs  are  slightly  bent  at 
the  knees  ;  the  head  is  also  inclined  foi-wards,  and  the  face  we«K 
a  fixed  anxious  expi'cssion.  The  gait  is  very  ])eculiar ;  the  patient 
risf3s  from  his  seat  slowly  and  with  apparent  difficulty,  and  his 
first  steps  are  hesitating  ;  but  soon  his  movements  become  quicker 
imd  quicker,  he  seems  with  each  step  to  be  trj'ing  to  prevent  a 
fall,  and  ultimately,  unless  stopped,  he  may  actually  fall  for^'ard 
to  the  gi*ound.  Some  patient**  when  gently  pushed  backwards 
are  unable  to  stop  themselves,  and  continue  to  walk  back^'ai-ds 
until  they  meet  an  obstacle  or  fall.  The  terms  /ettination  and 
propulsiwi  have  been  used  to  describe  the  forward  tendency; 
retropidsion  and  retro-jretiaion,  the  liackwanl  movement.  Speech 
may  be  similarly  slow  at  first,  and  afterwards  rapid.  Otherwise 
all  movements  tend  to  be  slow  on  account  of  the  rigidity ;  for 
instance,  the  patients  turn  with  difficulty.     Tlje  muscles  are  not 
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hypertrophied  hy  their  excessive  action,  and  only  in  late  catteii 
with  long-continued  rigidity  do  they  present  8ome  atrophy.  The 
reflexes  and  electricsl  reactions  are  generally  normal.  Some  sub- 
jective sensations  are  otten  experienced,  such  as  rheumatic  pains, 
sense  of  fatigue,  and  especially  a  sense  of  great  heat,  which  is 
often  accompanied  by  free  perspirations. 

The  disease  is  chronic  and  progressive,  yet  its  course  may  be 
very  slow,  two  or  three  years  perhaps  elapsing  between  the 
affection  of  one  and  another  limb.  Prc^bly  a  well-marked  caae 
never  recovers ;  but  it  is  fatal  only  through  bed-sores  or  exhaus- 
tion in  the  extreme  cases  ;  intercurrent  diseaw — e.g.,  of  the  lungs 
— terminates  others. 

Patbolog7. — The  lesion  is  probably  situate  in  the  cerebral 
cortex,  but  of  its  nature  nothing  is  known.  Some  believe  it  to 
be  allied  to  senile  degeneration.  Becently,  sclerotic  patches  have 
been  described  in  the  spinal  tmrd,  starting  from  the  neighbour- 
hood of  the  vessels  (Dana,  Redlich). 

Disgnosia. — There  in  but  little  difficulty  in  recognising  para- 
lysis agitans.  Formerly,  no  doubt,  it  was  confounded  with  dia- 
atminated  teieroeis,  which  occurs,  however,  earlier  in  life,  and  Jn 
which  there  are  wider  and  more  irregular  movements  of  the 
limbs  brought  on  by  movement  only,  implication  of  the  head, 
staccato  or  scanning  speech,  and  nystagmus.  Charcot  distin- 
guished aeniU  tremor  from  paralysis  agitans,  especially  by  the 
constant  trembling  of  the  bead ;  in  the  former,  also,  the  move- 
ments are  finer,  both  arms  are  often  involved  together,  and  there 
is  no  tendency  to  rigidity :  it  comes  on  later  in  hfe. 

TrMttnwat. — This  is  most  unsatisfactory.  Rest  and  the  avoid- 
ance of  excitement  are  desirable.  Various  sedative  drugM — 
morphia,  opium,  or  conium — may  check  the  movements  for 
awhile,  but  without  permanent  benefit.  Arsenic  seems  t<>  have 
done  good  in  some  cases,  and  Ckiwers  recommends  arsenic,  Indian 
hemp,  and  opium  together.  The  continuous  galvanic  current  has 
occasionally  produced  slight  im[Kwement. 


OHOBEA. 

ChcHVft  (jipptia,  a  dancing)  is  characterised  by  irregular  involun- 
tuy  movements  of  different  parte  of  the  body.  The  popular 
equivalent,  St.  Vitus's  Dance,  has  reference  to  t^e  occurrence  in 
the  Middle  Ages  of  epidemics  of  dancing  mania,  when  patients 
were  cured  by  a  pilgrimage  to  the  shrine  of  St.  Vitus— Chorea 
Sancti  Viti.  But  the  complaint  in  those  epidemics  partook  rather 
of  the  nature  of  hysteria,  and  though  the  name  chorea  is  still 
sometimes  used  to  indicate  some  other  forms  of  abnormal  move- 
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ment  (choi*ea  major),  it  is,  as  a  rule,  reserved  for  the  discHxler 
now  to  be  described. 

.Stiology.  — It  is  mostly  a  disease  of  childhood :  nearly  half  the 
Ciises  occur  between  the  ages  of  five  and  ten,  and  another  third 
between  ten  and  fifteen.  It  is  more  frequent  in  girls  than  in 
)K>ys,  in  the  proportion  of  two  or  three  to  one,  and  it  is  more 
common  among  the  poorer  classes  of  society.  It  is  not  strongly 
hereditaiy  in  its  ordinaiy  form.  Among  antecedent  diseases, 
acute  rheumatism  is  the  most  important.  About  one-third  of 
choreics  have  had  rheumatism  :  choi*eic  movements  sometimes 
oc€ur  in  the  course  of  rheumatism,  or  rheumatic  pains  during 
choi'ea.  In  some  other  cases  of  chorea  the  attack  has  been  pre- 
ceded by  one  of  the  infectious  disordei'S,  such  as  scarlet  fever  or 
measles  ;  or  some  other  septic  disorder.  Among  adult  patients, 
pregnancy  is  a  common  antecedent :  some  of  them  have  had  rheuma- 
tism, and  others  choi'ea  in  childhood.  Fright  or  mental  shock  of 
some  kind  is  ceitainly  a  cause  of  the  disease  in  many  cases,  though 
parents  are  often  too  ready  to  account  for  the  attack  in  this  way. 
It  may  arise  after  injury,  perhaps  also  as  a  result  of  emotion. 
The  origin  of  choreji  in  imitation  is  probably  a  very  rare  event. 

Symptoms. — The  most  prominent  feature  of  the  disease  is  the 
action  of  the  muscles  :  they  are  in  a  condition  of  (1)  involuntary 
movement,  (2)  ataxy  or  inco-oi-dination,  and  (8)  slight  degree  of 
victual  weakness  or  parexis.  The  patient  is  in  a  constant  state  of 
movement,  whether  lying,  sitting,  or  standing;  and  the  move- 
ments, which  aflect  nearly  all  the  muscles  of  the  body,  are  jeiky, 
iiTegular,  and  devoid  of  purpose.  The  fingers  are  opened  and 
shut,  the  wrist  suddenly  extended  or  fiexed,  or  the  shoulder  lifted. 
The  facial  muscles  are  twitched,  the  eyebix)ws  suddenly  elevated, 
the  head  or  the  eves  rotated  to  one  side,  and  the  chin  elevated  or 
depi*essed.  In  the  lower  exti*emities  the  movements  are  often 
less ;  the  toes  are  twitched,  or  one  knee  gives  way.  In  the 
muscles  of  the  trunk,  one  notices  half  rotation  of  the  body  to  one 
or  other  side,  sudden  reti-action  of  the  abdomen,  or  jerl^  action 
of  the  respii-atory  muscles. 

The  iri*egularity  is  more  marked  on  voluntary  movements.  If 
the  hands  are  stretched  out  in  front,  the  child  is  quite  unable  to 
hold  them  steady  ;  on  protruding  the  tongue,  it  is  put  out  with 
a  jerk,  and  perhaps  withdrawn  suddenly,  and  the  muscles  of  the 
jaws  net  capriciously  at  the  same  time ;  in  walking  the  legs  are 
thrown  alxjut,  the  body  is  jerked  round,  and  the  shoulders  are 
lifted.  In  the  same  way  it  may  be  seen  that  the  muscles  relax 
with  great  readiness  ;  after  gi-si^^^ping  an  object,  one  or  two  fingers 
quickly  yield,  and  soon  the  hand  juid  arm  will  drop.  The  move- 
ments are  inci^eased  when  the  ])atient  is  watched,  or  if  she  becomes 
excited  ;  they  cease  during  sleej). 

The  vocal  coixls  have  het^n  seen  to  quiver,  and  a  low-pitched, 
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monotonous  voice  is  attributed  to  their  want  of  tenaion.  Speech 
is  irregular,  and  the  patient  is  unable  to  sing  a  long  note  ;  thew 
may  be  due  to  the  irregularity  of  the  respiratory  movements. 

Sensation  is  but  little  disturbed ;  there  may  be  some  formica- 
tion or  tingling,  but  very  rarely  any  definite  hypenesthesia,  or 
an^sthefiia.  Both  nerves  and  muscles  show  incr^sed  irritability 
to  faradic  and  galvanic  currents. 

It  is  not  always  easy  to  aay  what  the  condition  of  the  mind  is  : 
often  a  child  with  chorea  looks  silly  or  idiotic  from  the  pui-poee- 
less  contractions  of  the  facial  muscles,  which  in  this  case  are  nut 
a  true  index  of  the  mind.  Apart  from  this,  however,  the  child'^ 
disposition  is  apt  to  be  altered  :  she  becomes  fretful,  irritable, 
capricious,  or  excited,  while  intellectuoilly  she  has  a  weak  memory 
and  ia  unable  to  fix  the  attention. 

In  about  half  the  cases  a  murmur  over  the  heart's  area  may  be 
recognised.  The  heart  is  also  often  iiTCgular  in  action,  but  this 
is  probably  secondary  to  the  irregularity  of  the  respiratory  move- 
ments. The  murmur  is  commonly  heard  at  the  apex  of  the  heart, 
and  is  systolic  in  time.  Mostly  it  is  limited  to  this  area,  occasion- 
ally it  is  audible  in  the  axilla  and  behind,  and  ia  obviously  due  to 
mitral  regurgitation.  Sometimes  a  hiemic  basic  murmur  is  pre- 
sent. The  origin  of  the  apex  murmur  has  been  much  discussed, 
but  since  endocarditis  has  been  frequently  found  in  fatal  cases, 
and  some  of  the  murmurs  of  chorea  ai-e  undoubtedly  due  to  a 
valve  lesion,  it  is  fair  to  suppose  that  iik  other  cHsee  they  often 
arise  from  endocarditis.  Some,  indeed,  may  be  the  result  of  pre- 
ceding rheumatism  ;  but  this  will  not  account  for  the  majority, 
which  appear  to  develop  in  the  course  of  the  chorea  itself. 

Varieties. — Sometimes  theaymptomsarevery  slight,  and  remain 
so  for  some  time  ;  the  fingera  are  only  twitched  a  little,  irregular 
movements  are  scarcely  noticed,  but  the  child  drops  things  that 
she  attempts  to  carry. 

In  some  cases  the  movements  are  limited  to  the  arm  and  teg 
of  one  side  only  {hemiehoi'e/i) ;  but  the  facial  and  trunk  muscles 
aire  always  involved  on  both  sides. 

A  decided  paralysis  is  sometimes  present  together  with  slight 
choreic  movements ;  the  arm  hangs  by  the  side,  and  can  with 
difficulty  be  raised ;  the  fingers  are  twitched  occaaionally,  and  the 
grasp  is  extremely  feeble  (parali/tie  choren). 

Exceptionally  the  movements  are  very  violent ;  standing  or 
sitting  is  impossible,  and  the  patient  is  coniiued  to  bed,  where 
she  throws  herself  about  in  the  wildest  contortions,  striking  the 
hands  and  arms  against  the  sides  or  head  of  the  bed,  and  rubbing 
the  elbows,  shoulders,  buttocks,  hips,  knees,  and  heels,  so  as  to 
produce  serious  abrasions  of  the  skin.  Feeding  becomes  difficult 
or  impossible,  as  everything  placed  to  the  mouth  of  the  patient 
is  jerked  aside,  or  spilt;  and  even  if  it  gets  into  the  mouth  it 
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inay  be  rejected  by  the  want  of  o(M>rdination  for  deglutition. 
These  cases  {chorea  ff^ravis)  sometimes  progress  with  great  rapidity ; 
the  patient  is  exhausted  by  the  constant  movement  and  the  want 
of  sufficient  nutriment ;  rapid  emaciation  takes  phuse,  the  face  is 
flushed,  the  eyes  sunken  but  bright,  the  lips  and  tongue  dry,  the 
pulse  rapid,  and  ultimately  death  may  occur,  being  preceded  often 
by  some  rise  of  temperature.  In  some  the  mind  is  severely  affected, 
and  the  patient  l)ecoming  delirious,  or  even  wildly  maniacal.  Such 
violent  ciises  are  much  more  frequent  in  adults  between  the  ages 
of  fifteen  and  twenty-five,  and  a  large  proportion  are  in  pregnant 
females. 

Duration. — The  duration  of  choi'ea  is  very  variable.  The 
majority  of  cases  last  from  six  weeks  to  three  months ;  not  in- 
frequently some  slight  twitehing  may  occur  for  many  weeks  or 
months  after  the  severer  manifestations  have  subsided,  and  the 
symptoms  may  again  after  a  time  become  aggravated.  In  the 
end  most  cases  recover.  The  violent  cases  are  usually  of  short 
dumtion  ;  if  death  takes  place  it  is  often  within  two  or  three 
weeks  from  the  first  symptom,  or  from  the  time  when  the  move- 
ments became  violent ;  if  i*ecovery  ensues  the  movements  become 
quieter  after  a  few  weeks,  though  complete  cure  may  be  delayed 
some  time.  Ohoreii  is  very  apt  to  recur  even  after  its  entire  sub- 
sidence ;  second  and  third  attacks  are  frequent.  Tiiese  may  be 
of  shorter  duitition  than  the  primaiy  attack,  but  are  not  different 
in  other  respects. 

Sequels. — The  disease  sometimes  leaves  behind  it  a  liability 
to  sudden  stai^ts,  which  in  the  course  of  months  subside.  In 
souie  cjises  towai*ds  the  end  of  the  attack,  paralysis  of  the  limbs 
oecui*s.  This  may  be  only  on  one  side  {choreic  hemiplegia) ;  but 
rarely  all  four  limbs  are  affected,  the  child  lying  quite  helpless, 
and  eiich  limb  dropping  like  a  log  on  being  raised  from  the  bed. 
Speechlessness,  mental  weakness,  maniacal  and  melancholic  con- 
ditions, also  occasionally  occur,  and  are  generally  temporaiy. 
Epilepsy  ha.s  also  been  oliserved  as  a  sequela  of  chorea.  The 
endocaiilitis  may  temiinate  in  chronic  \'alvular  disease. 

Morbid  Anatomy. — The  nervous  system  presents  after  death 
no  appeaninces,  either  to  tlio  naked  eye  or  microscopically,  that 
can  be  regarded  as  essential  to  the  disease,  or  in  any  sense  its 
cause.  Such  changes  as  have  been  found  vary  in  different  cases, 
and  lire  either  accidental  or  secondaiy.  Among  these  may  be 
noted  obstructions  of  minute  vessels  in  the  brain,  swelling  and 
degeneration  of  nerve-cells  in  the  coi'pora  striata  and  other  parts, 
enlargements  of  the  perivascular  sj^aces,  and  hsemorrhage  around 
minute  vessels.  Of  the  other  organs  of  the  body  the  heart  is  the 
only  one  that  is  geneiully  involved  ;  and  in  fatal  cases  of  chorea 
this  nearly  always  presents  evidence  of  endocarditis  (75  out  of  80 
cases,  Sturges  ;  17  out  of  18  oases,  Fagge).     Fine  granulations  are 
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found  along  the  edge  of  the  mitral  valve  on  the  auricular  face, 
and  sometimes  on  the  aortic  valves.  These  are  present  even  when 
there  has  been  no  antecedent  rheumatism.  Occasionally  the 
valvular  lesion  is  older  and  more  extensive. 

Pathology.— The  seat  of  the  lesion  and  its  nature  have  to  be 
considered.  Many  of  the  facts  of  chorea  are  in  favour  of  the 
disturbance  beiug  cerebral,  and  involving  chiefly  tlie  motor  con- 
volutions. They  are — its  origin  in  emotional  disturbance,  the 
influence  of  the  will,  of  emotion,  and  of  distraction  of  tbe  atten- 
tion upon  the  movements,  their  cessation  during  sleep,  their 
frequent  limitation  to  one  side  in  the  limbs,  while  they  affect  both 
ddes  of  the  face  and  trunk,  and  the  coincident  disturbance  of  the 
mental  faculties.  But  so  far  no  corresponding  structural  changes 
have  been  found.  It  is  highly  probable  that  chorea  will  be  proved 
aome  day  to  have  a  toxic  or  microbic  origin.  The  facts  in  favour 
of  this  are ; — The  frequent  occurrence  of  endocarditis,  and  its 
almost  universal  presence  in  the  fatal  cases  ;  the  association  with 
rheumatic  fever,  and  other  diseases  more  certainly  infectious  ;  and 
the  mode  of  death,  which  ia  by  no  means  always  explained  by 
simple  muscular  exhaustion.  Chorea  would  be  thus  analogous  to 
tetanus  and  hydrophobia,  in  which  muscular  movements  are  deter- 
mined by  the  circulation  of  poisons,  without  the  presence  of 
demonRtrable  nei-ve-lesions  t«  account  for  the  symptoms. 

Dis^oais.^This  rarely  presents  any  difficulty.  Movements 
closely  resembling  those  of  chorea  may  occur  as  a  part  of  hygteria  ; 
the^  are  generally  more  rhythmical,  more  localised,  and  may 
recover  quickly.  The  jerky  movements  of  Friedreich's  ataxia 
may  cause  confusion  ;  but  in  this  the  gait  is  different,  the  history 
ia  a  very  long  one,  and  nystagmus  is  present. 

ArognosU. — In  children  it  is  favourable,  apart  from  the  condi- 
tion of  the  heart ;  in  young  adults  it  is  much  more  uncertain. 

TrsKtment. — The  child  should  be  kept  quiet  in  bed,  and  everj'- 
thtng  tending  to  worry  or  annoy  should  be  kept  from  her.  She 
should  not  be  subject  to  the  ridicule  of  companions,  nor  to  much 
study  of  lessons.  The  diet  should  be  plain,  nutritious,  and  abun- 
dant. The  drugs  that  have  been  most  useful  are  zinc  and  arsenic. 
The  latter  undoubtedly  shortens  the  attack  ;  it  may  be  given  in 
2  or  3  minim  doses  of  liquor  arsenicalis  three  times  a  day  after 
meals,  and  gradually  increased  to  fi  or?  minims  in  young  children, 
car  to  10  minims  in  those  who  are  approaching  puberty.  Sulphate 
of  nnc  is  less  certain  ;  it  is  given  in  doses  of  2  grains  three  times 
a  day,  increased  every  two  or  three  days  by  additions  of  1  gi-ain 
to  each  dose  up  to  10  grains ;  thus  increa.sed  gradually  it  does 
not  generally  produce  sickness.  Tbe  salts  of  iron  are  also  .some- 
times given.  Bromide  of  potassium  and  liydrobromic  acid  have 
been  used,  but  without  much  success.  Antipyrin  in  doses  of  5  to 
7  grains  appears  to  be  of  use  sometimes.     In    severe  ca.ses  in 
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children  I  have  found,  with  Goodhart,  that  massage  is  of  benefit 
in  reducing  the  disease  to  more  moderate  limits.  In  the  veiy 
violent  cases  treatment  becomes  difficult.  The  patient  must  be 
protected  from  injury  by  padded  boards  at  the  side  of  the  bed, 
the  nutrition  must  be  maintained,  and  food  may  have  to  be  given 
per  rectum.  Chloral  is  probably  the  best  drug  to  administer,  but 
must  be  given  with  caution ;  morphia  is  less  desirable.  Quiet 
may  be  obtained  for  a  time  by  inhalations  of  chloroform,  but  the 
movements  retui*n  as  the  effect  passes  off.  Conium  and  Calabar 
bean  may  also  be  tried.  In  cases  of  paitilysis  after  chorea  I  have 
seen  good  results  from  strychnia.  When  the  movements  are 
slight  in  mild  cases,  or  in  recovering  stages,  gymnastic  exercises 
or  the  skipping-rope  may  be  found  useful. 

Chorea  in  Adults. 

Besides  the  young  adults  who  suffer  from  the  chorea  already 
described,  pei^ons  of  middle  and  advanced  age  are  affected  some- 
times with  a  similar  disease.  The  movements  are  generally  more 
extensive,  often  prevent  the  individual  from  following  any  occu- 
pation, and  may  pei*sist  for  years  ;  though  some  cases  are  of  quite 
short  duration  and  i*ecover.  These  cases  seem  to  have  no  connec- 
tion with  rheumatism  or  cardiac  disease,  but  may  arise  from 
flight  or  severe  emotion. 

Under  the  name  of  Huntington's  Chorea  is  described  a  form 
which  occurs  in  several  members  of  the  same  family,  affecting 
males  more  than  females :  it  appeal's  late  in  life,  and  is  associated 
with  definite  insanitv. 


TETANY. 

In  this  complaint  thei*e  are  peculiar  contractions  of  the  muscles 
of  the  hands  and  feet  occurring  in  paix)xysms. 

.Stiology. — It  occui-s  at  all  ages,  but  is  especially  frequent  in 
infants  and  in  young  adults.  In  children,  males  are  more  often 
attacked  tlian  femsdcs;  in  older  people  the  reverse  holds  good. 
In  childi'en,  rickets  and  dian*hcea  are  predisposing  causes;  in 
women,  pregnancy  and  lactation ;  and  in  adults  of  both  sexes 
exposure  to  cold,  recoveiy  from  febrile  diseases,  and  the  existence 
of  dilatation  of  the  stomach.  It  has  occurred  after  the  operative 
i-emoval  of  the  thyroid  body :  and  similar  paroxysms  have  been 
seen  as  the  result  of  ergotism. 

Symptoms.  —  There  may  be  some  pi-eceding  discomfort  or 
malaise,  or  stiffne.«is  in  the  arms,  or  tingling  for  some  hours  or 
days.  Sometimes  the  paroxysm  comes  on  suddenly  wiUiout 
warning.     The  hands  are  then  l)ent  on  the  wrist,  the  fingers  are 
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flexed  st  the  metacarpo-pbalangeal  joints,  extended  at  the  ph&- 
Ungpal  joints,  and  pressed  closely  together  with  the  thumbs  bent 
into  the  palm  of  the  hands ;  so  that  the  hand  assumes  a  conical 
shape.  The  elbows  are  slightly  flexed,  and  the  arms  adducted  to 
the  sides.  In  the  lower  extremities,  the  foot  is  extended  on  the 
t^,  the  tarsus  arched,  and  the  toes  flexed  and  crowded  together. 
These  are  the  characteristic  contractions,  and  in  most  cases  these 
alone  occur.  In  very  severe  cases  spasm  aSects  the  muscles  of 
the  abdomen,  chest,  face,  and  tongue,  as  well  as  those  of  the 
bac^,  causing  slight  opisthotonus,  and  of  the  eyes,  causing 
Btrabismus.  There  may  be  some  cramp-like  pain  in  the  parte 
affected ;  the  back  of  the  hands  may  be  tumid,  and  the  veins 
Kwollen.  There  may  be  sweating,  flushing,  and  slight  rise  of 
temperature.  The  spasm  ceases  in  from  five  to  fifteen  minutes, 
or  it  may  last  one,  two,  or  more  hours;  it  gmdually  subsides,  and 
recurs  again  after  an  interval  of  some  hours  or  days. 

In  the  intervals  the  nerves  and  muscles  show  an  increased 
susceptibility  to  mechanical  irritation.  Percussion  of  the  nerves 
causes  contractions  in  the  corresponding  muscles,  and  stroking 
the  face  from  above  downwards  causes  contraction  of  the  muscleii 
one  after  the  other.  Trousseau  first  showed  that  in  the  intervals 
M  fresh  paroxysm  could  be  brought  on  in  a  few  minutes  by  firmly 
grasping  the  arms,  or  by  pressure  on  the  nerves  and  arteries. 
The  nerves  also  are  unduly  susceptible  to  both  faradism  and 
galvaaistn.  Very  weak  galvanic  currents  applied  to  them  cause 
contraction  oF  the  musclee.  ACC  is  most  readily  obtained,  and 
both  aaodal  and  kathodal  contractions  are  of  long  duration. 
But  though  an  interval  between  the  paroxysms  is  here  spoken 
of,  it  does  not  always  occur.  In  infants  a  continuous  spasm  is 
more  common,  and  in  adults  the  spasm  may  not  entirely  relax  ; 
so  that  this  form  is  called  remittent,  while  the  form  with  complete 
intervals  is  called  intermittent. 

The  disease  lasts  from  a  few  days  to  a  few  weeks,  and  recovery 
is  the  rule.  But  death  may  occur  from  exhaustion  when  the 
paroxysms  are  severe ;  or  from  pneumonia  as  a  result  of  inter- 
ference with  respiration ;  or  in  infants  from  the  diarrhisa  which 
caused  the  disease.  Occasionally,  some  weakness  of  the  legs 
remains  for  a  short  time  afUtr  recovery ;  and  muscular  atrophy 
and  fibrillary  tremors  have  been  seen. 

F&tiioIoKy. — Potl-mortem  examination  has  not  revealed  the 
cause  of  the  disease.  Its  associations  suggest  a  toxic  origin ;  its 
distribution  and  the  implication,  though  slight,  of  the  sensory, 
nutritive,  and  electrical  functions  indicate  that  the  peripheml 
nerves  may  be  the  parts  undergoing  irritation  (Judson  Bury). 

Diagndtfs — The  distribution  of  the  spasms — namely,  their 
ice  diiefly  in  the  hands  and  arms— distinguishes  it  from 
ffyatenetd  contractioas  may  take  on  the  form  of  tetany ; 
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they  are    generallj   unilateraL  and    are  associated   with  other 
hysterical  conditions. 

Treatment. — Bromide  of  potassium  should  he  given  in  fidl 
doses,  and  the  predisposing  condition  of  the  patient  should  be  as 
far  as  possible  removed.  Thus,  in  childrjpn,  diarrhoea  should  be 
treated,  and  rickets  met  by  cod-Uver  oil,  iron,  suitable  diet,  Ac. 
Women  should  give  up  nursing  their  children,  and  should  take 
iron  and  other  tonics.  Other  drugs — namely,  chloral,  Indian 
hemp.  Gala  Kir  bean,  and  morphia — have  also  been  given  with 
more  or  less  success.  Chloroform  inhalation  stops  the  spasms 
for  a  while,  (jalvanism  ^nth  the  anode  on  the  ner^'es  may  also 
be  tried. 


H78TEBIA. 

By  hysteria  is  meant  a  disorder  of  the  nervous  system,  which 
leads  to  various  functiom\l  disturbances,  sensory,  motor,  or 
visceral,  of  varying  duration,  and  almost  certainly  curable.  The 
disturbiinces  may  be  numbness  or  pain,  paralysis,  spasm,  or 
general  convnUions,  flushes,  palpitation,  retention  of  the  urine, 
and  numerous  other  allied  conditions.  Thev  occur  from  time 
to  time  in  the  same  individual,  and  are  generally  spoken  of  as 
manifestations  of  hysteria,  or  hysterical  symptoms  or  attacks; 
while  the  name  hystei-ia  is  rather  reserved  for  the  general  con- 
dition of  the  nen'ous  svstem  which  is  the  cause  of  these  disturb- 
ances,  or  forms  the  tendency  to  their  occurrence.  A  person  who 
has  once  lutd  an  attack,  or  a  symptom  of  the  kind  called  hysterical, 
is  believeil  to  have  a  tendency*  to  further  attacks,  and  practically 
to  be  one  a  fleeted  with  hysteria.  It  is,  in  gi*eat  part,  a  disorder 
of  the  higher  functions  of  the  bniin — viz.,  the  mental  faculties, 
and  it  has  Ix^en  variously  regarded  as  due  to  a  predominance  of 
the  eiuotional  faculty,  or  a  subordimition  of  the  will  to  ideas  or 
emotions  rather  than  to  the  intellect  or  judgment.  But  sudi 
conceptions  do  not  cover  the  whole  of  the  manifestations  of 
hysteria,  espei'ially  the  viscei-al  or  vasomotor  disturbances.  In  so 
far  as  the  will  seems  to  be  concerned  in  any  particular  symptom 
it  is  im[X)rtant  to  understand  cle;irly  that  hysteria  is  not  shamming 
or  mcdinfferimjn  though  it  may  i*esemble  it  closely,  and  though  in 
any  given  ptitient  theiv  may  be  a  gradual  transition  from  the 
condition  of  a  genuine  hvstenc  to  tliat  of  a  wilful  deceiver.  The 
{mtient  ^\'ith  hysterical  p:u-alysis,  or  spasm,  is  not  wilfully  repre- 
senting herself  as  unable  to  move  the  leg  when  slie  really  can ; 
she  is  at  the  time  totally  unable  to  supply  the  voluntary  power 
necessary  to  move  the  limb,  and  if  a  sudden  recovery  should  take 
place  from  excitement,  the  action  of  a  galvanic  battery,  the 
threat  of  some  disiigreeablo  proceeding,  or,  wliat  is  more  oomm<Hi| 
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if  she  should  slowly  reoover,  from  the  steady  moral  pressure  of 
encouragement  and  the  absence  of  unneceasaiy  sympathy,  this 
is  because  the  will  is  suddenly  or  gradually  stirred  up  to  exertion 
by  fresh  motives  or  impressions  upon  the  judgment  or  emotions. 
It  is,  indeed,  not  so  much  the  will  to  Ho  wrong  as  the  absence 
of  will  to  do  right.  Sensory  manifestations  can  be  referred  to 
a  perrersion  of  the  will  only  by  assuming  that  the  patient  wills 
to  falsely  represent  herself  as  feeling  pain,  or  as  having  lost 
common  sensation ;  and  some  of  the  visceral  disturbances  are  of 
such  a  nature  as  apparently  to  be  entirely  beyond  direct  voluntary 
control. 

It  is  necessary  to  point  out  that  the  name  hysteria  (varipa,  the 
womb)  was  given  with  the  idea  that  a  disorder  of  the  uterus  was 
the  essence  of  the  disease ;  indeed,  it  was  even  believed  that  the 
womb  moved  about  from  place  to  place  in  the  body,  and  caused  the 
various  Bympt«»ns  that  will  presently  be  described.  But  it  is  now 
known  that  although  sexual  relations  may  have  much  to  do  with 
many  cases  of  hysteria,  this  is  not  invariably  the  case,  even  in 
female  adults ;  while  the  disorder  occurs  frequently  iu  quite  young 
girts,  in  boys,  and  occasionally  in  men.  It  is  likely,  however,  that 
the  name  will  be  long  retained,  as  it  sufficiently  indicates  a  dis- 
orderwhich  is  protean  in  its  variety,  the  exact  pathology  of  which 
■till  remains  more  or  less  of  a  puzzle,  and  the  limits  of  which  are 
not  with  accuracy  defined. 

.Stiology. — Hysteria  affects  chiefly  females  between  the  ages 
of  fifteen  and  fifty  ;  but  it  occurs  in  older  women,  and  not  infre- 
quently in  quite  young  girls.  Adult  males  rarely,  hut  boys  more 
(rften,  become  subjects  of  the  disease.  Heredity  has  an  important 
influence ;  hysteria  is  likely  to  appear  in  the  offspring  of  hys- 
terical parents,  as  well  as  in  the  children  of  the  insane,  of  habitual 
drunkai^e,  and  of  the  sufferers  from  other  neurones.  The  hys- 
terical tendenty  is  further  fostered  by  bad  moral  training  in  the 
child,  such  as  allows  it  to  yield  to  every  emotional  impulse,  makes 
it  expectant  of  undue  sympathy  in  all  its  slight  complaints,  and 
does  not  teach  it  to  be  independent  in  battling  with  the  troubles 
of  everyday  life. 

Hysterical  attacks  are  brought  on  by  mental  and  physical 
disturbances  of  all  kinds.  The  most  frequent  are  emotional  t 
domestic  or  business  anjtieties,  grief  for  the  loss  of  friends  or 
relatives,  serious  quarrels  or  a.  mere  difference  of  opinion,  arrival 
at  a  rough  part  in  the  course  of  true  love,  are  often  the  occasions 
of  hysterical  outbursts.  Among  physical  causes  we  may  have 
direct  injury ;  thus,  a  blow  on  the  stomach  may  cause  gastralgia 
and  flatideoce,  or  an  injury  to  the  arm  may  be  followed  by  hys- 
terical paralysis  or  spasm.  Cieneral  illnesses,  by  their  weakening 
effect,  may  cause  various  hysterical  symptoms ;  or  local  lesions 
nay   lead    to   hysterical   manifestations   of   the   part    primaiily 
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diseased.  Thus  a  faucial  or  laryngeal  catarrh  may  be  followed 
by  liysterical  aphonia,  or  an  actual  synovitis  by  hysterical  pain 
in  the  j  oint.  Among  the  local  causes  of  hysteria  may  be  men- 
tioned diseases  of  the  uterus— especially  flexions  of  various  kinds 
— and  disease  of  the  ovaries,  viz.,  ovaritis.  The  former  may  be 
influential  by  acting  through  the  emotions,  perhaps  to  a  greater 
degi-ee  than  other  local  lesions ;  but  the  cure  of  the  malpoeitioii 
by  no  means  always  cures  the  hysteria.  As  to  the  ovaries,  it  has 
been  obsei'ved  that  in  many  cases  of  liysteria  there  is  tendemees 
on  deep  pressure  in  the  iliac  region,  and  this  has  been  ascribed 
to  a  tender  ovary ;  but  not  always,  it  woidd  seem,  with  sufficient 
gix)unds.  Firm  pressure  at  the  same  spot  will  also  sometimes 
put  a  stop  to  a  \'iolent  hysterical  attack. 

Tlie  symptoms  of  hysteria  may  be  described  as  mental,  senwxy, 
motor,  vasomotor,  and  visceral. 

Mental  Oondition  of  Hysteria. — As  ali*eady  stated  the  sabjecia 
of  hysteria  genei-ally  show  a  deficiency  of  will  with  an  excessive 
development  of  the  emotional  faculties.  They  give  way  readily 
to  grief,  or  joy,  and  seem  to  have  little  power  of  controlling  the 
flow  of  teal's,  or  the  out))urst  of  laughter.  They  are  self- 
coiiscious,  and  show  a  constant  desire  for  the  sympathy  of  those 
around  them.  Thence  arises  a  willingness  to  continue  ill  for  the 
sympathy  it  excites,  and  in  extreme  cases  the  artificial  production 
of  symptoms  and  lesions  by  which  their  friends,  and  even  their 
me<lical  attendants,  are  led  to  believe  them  to  be  seriously  ill. 
For  instance,  a  girl  will  pixxluee  an  artificial  eruption  on  the 
skin  by  nitric  acid,  or  canthaiides  powder,  or  the  enda of  matches; 
or  will  make  a  tumour  in  the  face  by  accumulating  substances 
between  the  gum  and  the  cheek ;  or  will  show  some  foreign  body 
that  she  states  has  formed  in  the  i*ectum  or  vagina.  Such  per- 
formances one  can  scai'cely  doubt  are  intentional,  but  they  are 
connected  by  every  gi-adation  with  the  quite  involuntary  simula- 
tion of  disease,  and  occiu*,  as  a  rule,  in  those  who  for  other  reasons 
may  properly  be  i^egjuxied  as  hysteiical. 

Sensory  Ssrmptoms. — Of  these  may  be  noticed  increased  acute- 
ness  of  the  senses,  amounting  to  intolerance  of  light  or  sound,  or 
extreme  hypenesthesia.  The  patient  will  insist  on  the  blinds 
being  drawn,  and  complain  of  the  least  noise,  or  the  slightest 
touch  or  shock.  Tenderness  is  often  noted  at  different  parts  of 
the  lx)dy,  especially  the  spine,  the  ovaries  (as  already  mentioned), 
the  left  hyiKwhondrium,  the  infni-mammary  region,  or  the  top  of 
the  head.  Sometimes  pressure  in  one  or  other  of  these  regions 
causes  pain  radiating  fi'om  the  spot,  followed  by  globus  {see  p.  354), 
and  even  by  a  complete  convulsive  fit.  Such  spots  have  been 
called  hysterogenic.  Numbness  and  tingling,  or  other  dyssesthesift, 
are  ocoisionally  felt.  Sometimes  sensation  is  lost  in  one  or  other 
limb,  or  in  one  half  of  the  body,  constituting  hyHerioal  hemi- 


anatlheeia.  The  lose  of  sensatiou  is  then  stiictly  limited  to  one 
h&lf  of  the  body,  ceciaing  sharply  at  the  middle  line,  ntid  iuvolving 
the  tnticoiii!  niembmnes  as  well  as  the  skin  -  the  patieut  is  insen- 
sitive to  puin,  so  that  pina  may  be  thrust  deeply  into  the  skin 
without  her  knowledge.  HemiftUftuthesia  is  accompanied  by 
defects  of  tLe  special  senses  of  sight,  heai-ing,  smell,  and  taste  on 
the  same  side  of  the  body.  The  affection  of  sight  is  a  crossed 
amblyopia ;  it  involves  the  sharpness  as  well  as  the  field  of  vision, 
and  the  fields  of  the  several  colours  {tee  p.  185).  Sensation  liaH 
been  sometimes  restored  to  a  part  by  the  local  application  of  metal 
plates,  especially  iron,  copper,  zinc,  or  gold  (meUiUo-lhei-apy),  and 
under  these  ciiuumstaucea  anesthesia  may  be  found  at  the  corre- 
sponding spot  on  the  previous  healthy  opposite  side  of  the  body. 
This  so-called  transfer  can  be  brought  about  in  the  case  of  other 
hysterical  symptoms,  such  as  paralysis  and  contractions,  and  by 
other  agents,  such  as  large  magnets,  feeble  galvanic  currents, 
static  electricity,  vibrating  tuning  forks,  or  sinapisms.  It  is  no 
doubt  a  mental  process. 

Motor  Symptoms. — Paroii/s is.— Hysterical  aphonia  is  not  un- 
common ;  it  results  from  paralysis  of  the  adductors  of  the  vocal 
oords  (see  Paralysis  of  the  Laryngeal  Muscles).  It  is  important 
'to  note  that  adductor  paralysis,  without  abductor  paralysis,  is 
Iways  a  functional  disorder.  On  the  other  hand,  abductor  para- 
'is,  existing  alone,  is  mostly  due  to  organic  disease,  and  very 
rarely  the  result  of  hysteria  ;  it  causes  stridor  and  dyspncea,  and 
may  even  in  hysteria  lead  to  dangerous  asphyxia.  Dysphagia 
may  arise  from  functional  pai'alysis  of  the  pharyngeal  muscles. 
Ptosis  also  occurs  as  a  hysterical  symptom ;  it  may  be  single  or 
double.  Paralysis  of  the  limbs  occurs  in  the  form  of  paraplegia 
or  hemiplegia,  or  all  the  limbs  may  be  paralysed  together.  The 
paralysis  in  these  cases  is  often  not  complete,  and  if  the  patient 
makes  an  efibi't  to  move  the  limb  in  a  paiticular  direction,  it  may 
be  seen  that  some  antagonistic  muscles  contract.  The  patient 
may  assert  that  she  is  unable  to  hft  the  arm,  yet  if  it  is  rused  t^ 
any  one  else  she  will  often  keep  it  supported  or  let  it  drop  only 
half-way,  showing  that  the  muscles  believed  to  be  pai'alysed  have 
still  a  considerable  amount  of  powei'.  Also,  if  the  attention  is 
distracted  to  other  things  the  patient  may  unconsciously  move  the 
supposed  useless  limb.  If  one  lower  extremity  is  alone  affected, 
on  attempting  to  walk  the  patient  drags  the  paialysed  limb 
behind  her,  making  no  effort  to  bring  it  forward,  but  only  hopping 
along  on  the  sound  limb,  The  nutrition  of  the  muscles  and  the 
electrical  reactions  are  normal.  Knee-jerks  are  generally  normal, 
and  there  is  no  true  continuous  ankle -clonus,  but  there  is  often  a 
clonus  lasting  only  a  few  seconds,  and  in  some  cases  the  kuee- 
jerks  are  excessive.  In  paraplegia  the  legs  can  often  be  moved  in 
bed,  but  the  patient  is  quite  unable  to  stand,  and  there  is  never 
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incontinence  of  urine  or  fsBces ;  in  hemiplegia  the  leg  is  aometiwiM 
worse  than  the  arm,  and  the  face  and  tongue  are  uways  spared. 
Paralysis  is  sometimes,  hut  not  always,  accompanied  hy  annstheaa. 
In  a  rare  form  of  hysteria,  every  attempt  to  move,  or  contnut  % 
muscle,  is  painful  {akinesia  altera).  Another  form  of  hysteria  ii 
a  disoi-der  called  cuUuia^hasia^  in  which  the  patient  can  neitlMr 
stand  nor  walk,  though  he  can  move  the  legs  in  hed,  and  there  ii 
neither  inoo -ordination  nor  sensory  failure. 

Ataxia.  —  Occasionally  a  well-marked  ataxia  ia  present  in 
hysteria,  either  alone,  or  associated  with  paralysis. 

Tonic  Contractions, — A  common  manifestation  of  hysteria  il 
the  tonic  contraction  of  one  or  more  muscles,  often  for  long 
periods  of  time.  Such  contractions  may  come  on  after  reooYoy 
from  hysterical  fits,  and  they  may  be  excited  directly  hy  a  blow  or 
by  emotional  disturbance.  The  arm  or  the  leg,  or  both  together, 
are  sometimes  affected  ;  the  arm  is  generally  flexed  at  the  elbow, 
and  drawn  close  to  the  side ;  the  leg  is  rigidly  extended.  The 
limbs  resist  any  effort  to  change  their  position,  and  the  muscnkr 
contraction  is  stronger  the  greater  the  external  force  applied.  It 
does  not  relax  even  in  sleep,  but  only  in  the  deepest  dilorafonn 
narcosis.  Rigidity  of  both  legs  is  not  common ;  when  it  oocon 
it  is  mostly  in  the  position  of  extension.  Contraction  of  all  foor 
limbs  is  very  rare.  Trismus,  or  closure  of  the  jaw,  is  another 
form  of  hysterical  contraction.  Ansosthesia  may  be  present  at 
the  same  time. 

Contractions  may  last  months  or  years,  or  they  may  suddenly 
cease  under  the  influence  of  emotion,  or  of  the  application  of  the 
faradic  current. 

Clonic  Contractions, — These  may  occur  in  the  form  of  tremor, 
or  of  more  decided  rh3rthmical  movements.  The  latter  may  be 
nodding  or  rotatory  movements  of  the  head,  or  spasms  of  the 
muscles  at  the  liack  of  the  neck,  producing  a  spurious  tordooUiB 
(Gowers) ;  or  one  fist  may  be  constantly  beaten  upon  the  opposite 
hand,  or  the  knee  or  thigh.  Some  movements  have  a  rather  dose 
i*esemblance  to  ordinary  chorea,  and  have  been  called  hysterioid 
chorea  ;  they  are  generally  more  sudden,  more  regular  and 
rhythmical,  and  less  like  combined  movements.  The  extensive 
movements  of  the  whole  ti'unk  in  bowing  and  swinging,  which 
have  been  described  as  chorea  major,  are  mostly  of  a  hysterical 
nature. 

The  Hysterical  Fit. — The  attacks  known  as  hysterical  oonvul* 
sions,  and  **  fit-s  of  hysterics,"  are  commonly  caused  by  emotional 
disturbance.  Nevertheless  they  may  occur  in  the  middle  of  the 
night.  An  attack  begins  with  globus  hystericus^  a  sensation  as  if 
a  ball  were  rising  in  the  throat,  threatening  to  choke  the  sufierer ; 
with  this  there  is  giddiness,  or  palpitation,  and  the  patient  may 
')urst  into  a  fit  of  crying,  or  of  uncontrollable  laughter.     In  other 
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cases  after  the  globus  the  patient  fallx  to  the  ground,  or  on  to  a 
chali'  or  sofa,  and  at  once  passes  into  convulsions.  These  may  at 
first  be  of  a  tonic  kind  ;  the  body  and  ]ega  are  rigidly  extended  ; 
the  body  arched  forwards  in  a  stnte  of  opiHthotonuB,  with  perhaps 
only  the  head  and  heels  touching  the  ground  ;  the  arms  are  i-igidly 
extended,  either  close  to  the  body,  or  at  right  angles  to  it,  and 
the  hands  are  clenchM.  The  movemeats  that  succeed  are  of  the 
most  varied  deitcription ;  often  they  have  evesy  appearance  of 
being  made  with  a  purpose.  The  Imck  of  the  head  may  be  i-e- 
[>e«tedly  dashed  against  the  floor  until  it  actually  bleeds :  the 
limbs  are  thrown  wildly  about,  and  the  bystanders  are  struck,  or 
I'lutched  at ;  if  the  limbsare  restrained  the  struggling  and  fightjng 
liecome  more  violent.  Sometimes  the  patient  gnashes  with  the 
teeth,  and  may  groan  or  shriek.  The  eyelids  are  generally  closed, 
iind  resist  attempts  to  open  them  ;  if  they  are  opened,  the  eyeballs 
;u-e  rolled  upwards  under  the  upper  lid.  The  face  is  usually  red, 
and  not  livid  as  in  epilepsy.  There  may  be  some  saliva  issuing 
from  the  mouth,  but  the  tongue  is  not,  as  a  rule,  bitten.  Con- 
sciousness is  not  entirely  lost ;  the  patient  does  not  answer 
questions,  but  her  actions  may  be  guided  by  what  is  said  in  )ier 
presence,  and,  as  already  stated,  there  is  automatic  resistance  to 
those  who  restrain  her.  After  the  active  struggling  movements 
have  continued  some  minutes  they  commonly  cease,  and  the  patient 
lies  panting,  with  closed  eyes,  muttering,  or  delirious,  not  respond- 
ing to  the  appeals  of  her  friends,  until  she  again  goes  off  into 
convulsions.  These  alternations  may  be  repeated  for  two  or  three 
hours.  Recovery  is  ofton  quito  rapid ;  the  movemente  cease,  the 
patient  opens  her  eyes,  and  looks  round,  wonders  what  she  has 
been  doing,  or,  recognLsing  it  from  former  expenence,  may  burst 
out  crying.  Headache  may  be  present  for  some  time  afterwards, 
and  a  recurrence  of  the  attack  is  not  infrequent  within  a  few  days. 
The  patients  state  that  they  tiave  no  knowledge  of  what  has 
happened. 

^«nch  writers  have  made  ua  acquainted  with  a  severe  form  of 
hystorical  attack  {ht/slero-epiltp^,  kysleria  major)  which  is  not 
often  seen  in  England.  The  attack  is  preceded  by  a  prodromal 
period,  in  which  there  are  changes  of  manner,  generally  in  the 
direction  of  melancholy,  with  hallucinations  of  sight  and  sound  ; 
disturbances  of  the  organic  functions,  such  as  nausea,  indigestion, 
borborygmi,  hiccough,  yawning,  palpitation,  lie.  -  muscular  weak- 
ness, unsteadiness,  or  twitehings ;  nnd  finally,  sensory  troubles, 
such  as  amesthesia  or  hypertesthesia.  Ovaiian  hyperffisthesia  is 
a  marked  feature,  and  the  hj/steroffenic  apota  (or  zones)  above  de- 
scribed (p.  3.''t2)  are  found  especially  in  the  following  regions : — 
Supra-mammary,  msminnry,  infra -mammary,  infra-axil  laiy,  hypo- 
chondrifle,  iliac,  ovarian,  upper  dorsal,  and  lower  dorsal.  The 
I  attack  iteelf  is  divided  into  four  periods;  (l)Theepileptoid  period, 


_  BGUCK  lieeit  18  ilividea  mto  tour  penoi 


:s5(: 


FUNCTIONAL  DISEASES. 


tlip  i>eiioiIs  {2)  of  cunhirtioiiK  and  gi-eat  iiiovement«,  (3)  of  * 
tioiuil  iittitiules,  lUid  (4)  of  delirium.  In  the  first  jjeriud  there 
touic  nuil  (.-loiiit;  stilus,  as  in  epilepsy,  with  unconsciousness  ;  tl 
last  from  two  Ut  6\e  minutes,  and  are  followed  by  reaolut 
The  most  sti'iking  fentuiv  of  the  s.scond  jieriod  iit  nn  extreme  i 
of  opisthut^inns,  the  IkxIv  renting  for  a  moment  on  the  soles  of 
fwt  rind  tin-  vertex,  and  then  dropping  Ihit  on  to  the  bed.  Tl 
muvenieiits  jirc  trei)uently  lepented.  Violent  AexionH  and  es 
siiiu.s  cil'  the  iMidy  niid  other  uiof'eiiientfi  ii\so  tnke  pluce. 
perifMl  of  iittitniles  follows  n]Hin  tliiw;  the  patient  i«  obvio 
sul>jeft'  111  vivid  Imllurinntions.andnsKuines  in  snccecwion  attiti 
of  grief,  jiiy,  teiTor,  crutiHn),  Ak.,  in  nccoi'daiice  with  the  leai 
idea.  The  '*  jHtsition  of  cmciGxion  "  (exteunion  of  the  trunk 
legs  with  tlie  iirnis  ut  right  Rngle.v  to  the  body)  is  often  ajisoci: 
with  II  siilxhied  expreftsionof  happiness.  The  patient  then  pi 
into  a  condition  of  deliriiiiu,  of  the  mi>st  varied  kindn,  and  in 
end  gradually  recovers. 

Tiacer&l  Symptoms. — (ilobus  h^'storima  has  been  aln 
mentioned,  and  dyspliagiu  ;  the  Inttfr  may  he  dne  to  spaRU 
the  a'sophaguK,  which  genei-ally  yields  to  steady  prpRsure  ' 
the  Itoiigie,  if  this  shoiihl  iHt  required  to  distingniNh  it  f 
organic  strict.ure.  '\''aiiiitiiig.  gustralgia,  and  flatulent  diateti 
ai-e  common  ai-cDmjwiiiiiiients  ot  liysteria.  Anorexia  may  1 
marke<l  featui'e,  and  food  may  be  refused  for  long  periods ;  o 
in  thesi!  casei)  some  deception  is  pi'actised,  and  food  is  t« 
sei'i-etly.  The  so-called  f:i sting-girls  we  usually  hysterical  i 
viilualrt  whivse  ailments  ai-e  foatei'ed  by  tlie  synipathy 
ignorant  wonder  of  the  public,  and  the  love  of  gain  of  t 
ii]iinediat.e  friends,  llie  auorejria  neri-ota  of  Sir  William  Gii 
II  (Ntndition  allied  to  h\-st.ei-ia,in  which  the  |Mtientmaybe  redi 
tjj  an  exti'emc  degi'ce  of  emaciation  by  the  continued  refuM 
fiioil  On  the  side  of  the  ciivnlation  we  may  have  polpital 
flushings,  rapid  or  slow  pulse,  cai'duic  pain  oi'  pain  like  anf 
The  i-eapinition  may  lie  extiiioiiliiiui'ily  rapid,  and  i-each  Trt, 
(n*  !ti>  in  the  uiinute  without  any  pulmonary  lesion  ;  the  pal 
is  nhle  to  gn  alMiut  without  much  diMi-eHs ;  and  dmnng  sleep 
respirations  fait  to  'M  or  I't.  Hysteiical  c-ougli  in  common  ; 
generally  incessant  and  imisy,  or  "  harking  "  in  character.  I 
stunt  hiceiiugh  lasting  for  hours  oi-  days  uiny  l>e  a  hyste 
featuiv.  The  mine  jmissi.iI  after  a  liystei'ical fit  is  genei-ally al 
dant,  pall:',  and  of  low  specific  gravity.  A  diminution  of  secre' 
ischuria,  occafiionally  (h'cui-s.  Kt-tention  of  urine  ia  not 
common  in  hysteria,  incontinence  is  rare ;  it  is  oft«n  said 
hysterical  women  never  wet  their  lieds.  Similarly,  constipt 
ix-cui-s,  but  never  Incontinence  of  fiw*s,  and  rai-elv  diarr 
Elevations  of  temjw'iiitui'e  to  110'',  I16",and«ven  122'^  Fahr. 
Iieen  recoitled  fiian  tiuK'  to  time,  uhich  can  only  lie  explii 
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f  .on  the  view  that  they  are  I'eUtecl  in  some  way  to  Jiy.st«ria.  They 
may  occur  in  pntieuts  ill  of  other  ditteojses,  Hucli  »s  phthisitt,  and 
may  be  sometimes  the  i-esuit  of  compressioo  of  the  bulb  of  the 
thermometer,  or  the  application  to  it  of  hot  flannelB  or  poultices 
on  the  part  of  the  patieat.  The  temperature  is  rarely  the  same 
in  different  parts  of  the  body ;  or  at  difierent  times  within  the 
same  hour.  £ut  a  true  hi/aterical  pyrexia  undoubtedly  occurs, 
either  in  the  form  of  a.  fever  continuous  over  some  days,  or  as 
I  alight  occasional  rises  to  Hi2',  103",  or  104°. 
L  Some  other  conditions  occur  in  hysterical  subjects,  which  have 
■.often  been  described  separately.  In  catalepsy  the  limbs  tend  to 
r^Temain  for  long  periods  in  wliatever  position  the  observer  likes  to 
place  them.  The  patient  appears  to  be  deprived  of  voluntary 
movement ;  when  luiother  ti'ies  to  lift  the  limb  there  is  at  tirst 
some  resistance,  then  it  yields,  and  if  placed  in  a.  new  position  it 

k  remains  so  for  a  long  time ;  ultimately,  however,  the  limb  will 
jrield  to  gravity,  and  gradually  sink  into  a  position  in  accordance 
with  it.  The  peculiar  nature  of  the  resistance  to  passive  motions 
)ias  led  to  the  term  "  flexibilitas  cerea."  Catalepsy  is  often 
^Accompanied  in  hysteria  with  disorders  of  sensations.  Besides 
iDi-ming  ft  part  of  hysteria,  catalepsy  may  occur  after  weaken- 
ing illnesses  in  those  who  have  shown  no  other  indications  of 
bysteria,  in  some  mental  affections,  and  occasionally  in  meningitis 
and  apoplectic  coma.     It  may  also  form  a  part  of  induced  hypno- 

Tratiee  or  hthar^ij  is,  like  catalepsy,  sometimes  the  result  of 

hyst«ria,  or  of  exhausting  illness,  or  of  bypnotisDi.     The  patient 

is  in  a  peculiar  condition  resembling  sleep,  and  may  remain  so 

for  days  or  even  weeks.     The  face  is  pale,  the  limbs  relaxed,  the 

eyelids  resist  efforts  to  open  theui.     The  pupils  are  moderately 

I        oontracted  or  dilated,  and  react  to  light.     The  pulse  is  small,  the 

^L  beart-sounds  are  feeble  or  inaudible,  and  the  breathing  is  ex- 

^B  tremely  quiet,  so  that  occasionally  the  patient  has  been  thought 

^P  to  be  dewl.     In  prolonged  cases  there  are  remissions  in  which 

^    the  jMtient  may  take   food,  i-ehipsing  again  into  stupor.     Most 

cases  recover.    Somnambulism  is  another  development  of  hystens. 

Hysteria  lias  some  close  relations  with  insanity ;  many  insane 

women  have  previously  been  hysterical,  and  it  is  not  always  etisy 

to  draw  the  line  between  the  two  states. 

Dugnosis. — This  depends  chiefly  on  the  age  and  the  sex,  which 
I  have  been  already  specified;  on  the  fact  of  previous  manifestations; 
I  and  on  the  history  of  the  commencement  of  the  present  coin- 
1  plaint,  which  is  often  sudden  or  occurs  after  a  tit  or  other 
\  fayst«rical  symptom,  or  after  an  emotional  disturbance  or  blow 
I  quite  inadequate  for  the  production  of  anorganic  lesion.  The 
I  ftbaence  of  or^uic  disease  is  in  favour  of,  but  its  presence  does  not 
I  ijisprove  hysteria.     Hysterical  disorders  are  varijiVile  in  degree 
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From  day  to  day,  and  ure  often  less  pronounced  when  the  attentiim 
IB  distracted  to  other  things.  Farther,  the  patient  may  auSer 
from  different  syinptoras  successively,  the  first  recovering  as  tha 
later  ones  appear.  Some  disorders  are  in  themselves  characteristic, 
such  as — globus  hystericus,  aphonia,  from  adductor  paralysis  of 
the  larynx,  and  hemianesthesia.  The  distinctive  points  about  the 
paralyses  are,  especially,  the  variability  from  day  to  day,  the 
unconscious  contractions  of  antagonistic  muscles  when  the  attempt 
is  made  to  move  a  limb,  and  of  the  muscles  supposed  to  be 
paralysed  when  the  patient's  attention  ia  withdrawn.  The 
diagnosis  of  hysterical  from  epileptic  fits  has  already  been 
discussed  (see  p.  326).  But  true  epileptic  fits  are  sometimee 
succeeded  by  hysteroid  convulsions. 

Prognosis. ^The  sufferer  from  hysteria  almost  invariably 
recovei-s  from  her  sjmiptoms  or  attacks,  though  it  may  be  after  a 
vei'y  long  time  in  cases  where  their  nature  is  not  recognised  ;  and 
with  advancing  age  the  disease  itself  dies  out.  The  poaaibihties 
in  the  other  direction  are  that  death  might  occur  from  exhauation 
of  hysterical  vomiting,  or  anorexia;  or  from  asphyxia  in  abductor 
paralysis.  Charcot  records  a  case  where  a  prolonged  hysterical 
contracture  was  followed  by  lateral  sclerosis  of  the  spinal  cord. 

Treatmeat. — Both  the  general  tendency  to  hysteria,  and  the 
particular  form  it  takes  in  the  case  before  one,  have  to  be  oon- 
eidered ;  and  in  either  case  the  treatment  may  be  both  moral  and 
physical.  The  patient  should  be  placed  under  the  best  hygienic 
conditions.  Fresh  air,  good  food,  moderate  but  not  exhausting 
exercise,  relief  from  mental  overstrain  or  worry,  the  use  of  blood- 
tonics  such  as  ii'on,  and  the  condition  of  the  bowels,  should  all  be 
considered.  In  the  pursuance  of  moral  treatment,  it  may  be 
necessary  to  remove  the  patient  from  her  friends,  whose  ignorant 
sympathy  only  prolongs  the  morbid  condition.  Many  patients 
recover  at  once  in  hospital,  where  the  sympathy  they  get  is  no 
more  than  in  proportion  to  the  danger  of  their  case.  In  some 
extreme  cases,  after  milder  measures  have  failed,  success  has 
attended  the  use  of  the  Weir-Mitchell  method,  in  which  the 
patient  is  not  only  removed  from  her  friends,  but  is  absoluteljr 
isolated,  and  visited  only  by  her  nurses  and  the  physician,  until 
some  improvement  bos  been  made.  She  is  at  the  same  time  kept 
entirely  at  rest,  fed  abundantly,  and  submitted  to  the  operations 
of  massage  and  faradism.  The  former  process  directly  favours 
the  flow  of  lymph  and  venous  blood  in  their  respective  veeaels, 
and  the  latter,  by  contracting  the  muscles,  improves  their  nutrition, 
and  aK.*tistfi  the  effect  of  massage  ufton  the  vessels.  The  moral 
influence  of  the  physician  should  be  in  the  direction  of  encourage- 
ment to  do  things  that  appear  impossible,  of  promise  that  recovery 
will  come  with  patience  and  perseverance,  of  no  undue  sympathy 
for  her  in  her  ailments,  even  the  reverse  of  sympathy  in  some  of 
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on  the  view  that  they  are  related  in  some  way  to  liysteria.  They 
may  occur  in  patients  ill  of  other  diseases,  such  as  phthisis,  and 
may  be  sometimeB  the  result  of  compression  of  the  bulb  of  the 
thOTmometer,  or  the  application  to  it  of  hot  Bannels  or  poultices 
cm  the  pert  of  the  patient.  The  temperature  ia  rarely  the  same 
in  different  parte  of  the  body ;  or  oA  different  times  within  the 
game  hour.  But  a  true  hjftterwd  pyrexia  undoubtedly  occum, 
either  in  the  form  of  a  fever  continuous  over  some  days,  or  as 
slight  occasional  rises  to  102°,  103^,  or  104°. 

Some  other  conditions  occur  in  hysterical  subjects,  which  have 
often  been  described  separately.  Id  eatal^ey  the  limbs  tend  to 
remain  for  long  periods  in  whatever  position  the  observer  likes  to 
place  them.  The  patient  appears  to  be  deprived  of  voluntary 
movement;  when  another  tries  to  lift  the  limb  there  is  at  tinit 
some  resistance,  then  it  yields,  and  it  placed  in  a  new  position  it 
remains  so  for  a  long  time ;  ultimately,  however,  the  limb  will 
yield  to  gravity,  and  gradually  sink  into  a  position  in  accordance 
with  it.  The  peculiar  nature  of  the  resistajice  to  passive  motions 
has  led  to  the  term  "  flexibilitas  cerea."  Catalepsy  is  often 
accompanied  in  hysteria  with  disorders  of  sensations.  Besides 
forming  a  part  of  hysteria,  catalepsy  may  occur  after  weaken- 
ing iUneeses  in  those  who  have  shown  no  other  indications  of 
hysteria,  in  some  mental  affections,  and  occasionally  in  meningitis 
and  apoplectic  coma.     It  may  also  form  a  part  of  induced  hypno- 

Trtmee  or  lethargy  is,  like  catalepsy,  sometimes  the  result  of 
hysteria,  or  of  exhausting  illness,  or  of  hypnotism.  The  patient 
is  in  a  peculiar  condition  resembling  sleep,  and  may  remain  so 
for  days  or  even  weeks.  The  face  is  pale,  the  limbs  relaxed,  the 
eyelids  resist  efforts  to  open  them.  The  pupils  are  moderately 
ootttracted  or  dilated,  and  react  to  light.  The  pulse  ik  small,  tlie 
heart-sounds  are  feeble  or  inaudible,  and  the  breathing  is  ex- 
tremely quiet,  so  that  occasionally  the  patient  has  l>een  thought 
to  be  dead.  In  prolonged  cases  there  are  reuiJMsions  in  which 
the  patient  may  take  food,  rehipsing  again  into  Ntu|Hir.  Most 
laees  recover.    Somnambulism  is  another  development  of  hysteria. 

Hysteria  has  some  close  relations  with  infinity ;  many  insane 
women  have  pi'eviously  been  hysterical,  and  it  is  not  itlways  ousy 
to  draw  the  line  between  the  two  states. 

DiacnoBis. — This  depends  chiefly  on  the  h^  :ind  tlie  sex,  which 
have  been  already  specified  ;  on  the  fitct  of  previous  manifestations ; 
and  on  the  history  of  the  commencement  of  the  present  com- 
f^Dt,  which  is  often  sudden  or  occurs  after  u,  fit  or  other 
hysterical  symptom,  or  after  an  emotional  disturbance  or  blow 
qnite  inadequate  for  the  production  of  an  organic  lesion.  The 
absence  of  organic  disease  is  in  favour  of,  hut  its  presence  does  not 
disprove  hysteria.     Hysterical  disorders  are  variable  in  degree 
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Weir- Mitchell  treatment;  in  unorexia  the  feeding  must  be 
abuiuhmt  and  fi^equent ;  in  vomiting,  food  may  be  supplied  by  tlie 
rectum,  and  by  the  nasal  tube.  The  discomfort  caused  by  both  of 
these  methods  no  doubt  contributes  to  their  success. 


NEURASTHENIA. 

This  term  is  now  in  frequent  use  to  designate  conditions  whidi 
mostly  result  from  exhaustion  of  nervous  power.  These  mty 
arise  in  men  as  well  as  in  women,  and  do  so  especiaJly  in  those 
who  have  been  submitte<l  to  pi'olonged  mental  and  physical  stFain, 
business  anxieties,  &c.  Such  persons  find  themselves  after  a  time 
unequal  to  any  physical  or  mental  exei'tion,  and  suffer  from 
various  symptoms,  such  as  oppression  at  the  top  of  head,  frcmtil 
or  occipital  headache,  weakness  of  the  eyes,  loss  of  sleep,  and 
giddiness ;  loss  of  appetite,  indigestion,  constipation  of  the  bowels, 
with  sallowness  and  some  loss  of  flesh,  deficient  cardiac  power,  and 
hence  cold  hands  and  feet ;  or  it  may  be  pain  in  the  back,  with 
tenderness  at  one  particular  vertebral  spine  {spinal  irriiaiion)^ 
pain  radiating  down  the  limbs,  numbness,  or  tingling,  &c.  These, 
as  will  be  seen,  are  so  many  functional  disturbances  that  may  be 
induced,  some  in  one  case,  some  in  another,  by  a  want  of 
proportion  between  bodily  income  and  expenditure :  they  scarcely 
constitute  a  separate  disease.  Those  who  sufi^r  from  these  troables 
are  not  necessarily  hysterical ;  indeed,  they  present  some  important 
differences.  Hysteria  occurs  almost  exclusively  in  wcxmen: 
neurasthenia  is  seen  often  in  men.  Hysteria  occurs  in  those  who 
have  but  little  to  do :  neurasthenia  in  those  who  are  overworked 
mentally  or  physically.  The  hysterical  woman  looks  for  sympathy : 
the  patient  whose  nerve-foixse  is  exhausted  often  conceals  his 
deficiencies  and  strives  to  overcome  them. 

Treatment. — Rest  is  the  chief,  as  it  is  obviously  the  most 
natural,  treatment;  and  it  must  be  both  bodily  and  mental. 
Good  and  abundant  food  must  be  given,  and  the  bowels  regulated ; 
stimulants,  nai'cotics,  and  anodynes  as  a  rule  should  be  avoided. 
Recoveiy  is  often  assist<?d  by  the  Weir- Mitchell  method  (p.  358); 
but  massage  of  itself  may  bo  a  useful  adjunct  to  bodily  rert, 
without  the  moi-al  advantage  of  isolation.  The  treatment  may  be 
supplemented  by  change  of  air  and  scene. 

Massage. 

It  may  be  well  here  to  say  a  few  words  upon  a  means  of  treating 
numerous  ailments,  which  has  proved  of  much  value,  althou^ 
thei*e  is  a  tendency,  no  doubt,  to  expect  success  from  it  in  far  too 
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many  diseases.  Maaaage  is  the  systematic  manipulation  of  the 
limbs  and  other  ports  ol  the  body.  In  the  cases  in  which  ite  use 
has  been  advised,  it  is  mostly  the  muscles  that  are  manipulated, 
as,  for  instance,  in  paralysis,  contractures,  hysteria,  neurasthenia, 
Ac.  Several  distinct  methods  of  manipulation  are  comprised 
under  the  term.  One  is  ejkurage  ;  the  part  is  stroked  with  the 
palm  of  the  hand  in  an  upward  or  centripetal  direction,  and  the 
hands  are  used  one  aft«r  the  other  with  regularity,  and  more  or 
lees  quickly  according  to  circumstances.  In  pitjissage  a,  portion 
of  muscle  is  picked  up  with  the  fingers  and  thumb  of  one  or  both 
hands ;  it  is  subjected  to  firm  pressure  and  rolled  between  the 
fingers  and  the  subjacent  tissues.  Successive  portions  are  taken 
up  one  after  another,  working,  as  in  the  previous  exercise,  from 
periphery  to  centre.  Frisian  is  rubbing  the  surface  of  the  limb 
with  the  tips  of  the  fingers.  Tapolement  is  percussion  with  the 
tipe  of  the  fingers,  the  palmar  surfaces  of  the  tips,  the  palms  of 
the  hand,  the  back  of  the  half-closed  band,  the  ulnar  or  radial 
border  of  the  hand,  or  the  whole  hand  hollowed  so  as  to  enclose 
some  air  between  it  and  the  surface  of  the  limb. 

All  the  movements  should  be  centripetul ;  they  should  he  done 
with  the  dry  hand,  without  the  intervention  of  oil,  ointments,  or 
linimeDts.  The  duration  of  massage  should  be  from  five  to 
fifteen  minutes  on  any  one  occasion  ;  but  in  recent  cases  the 
sittingB  may  be  three  or  four  in  the  day.  The  efiect  of  these 
manipnlations  is  to  promote  the  flow  of  lymph  and  blood  in  their 
respective  vessels,  and  to  stimulate  the  muscles  of  the  skin  and 
tlie  akin  reflexes. 


HTPOOHONDSIASIS. 

This  is  really  a  mental  disorder,  which  in  its  mildest  forms  comes 
frequently  under  the  notice  of  the  general  physician,  and  only  in 
extreme  cases  requires  the  same  special  care  ns  is  given  to  the 
insane.  It  consists  in  a  morbid  anxiety  on  the  piirtof  the  patient 
as  to  his  own  health,  and  a  morbid  magnification  of  his  sensations, 
so  that  he  imagines  illnesses  that  do  not  really  exist.  It  is  more 
oommon  in  men  than  in  women,  and  most  freijuent  between  the 
ages  of  twenty  and  forty.  There  is  sometimes  a  hei-edit«ry  taint 
of  insanity  from  the  parents;  and  the  complnint  may  be  originated 
by  various  depressing  circumstances,  such  us  business  ansieties, 
moral  considerations,  the  existence  of  gout,  or  slight  digestive 
disturbances. 

TTie  sufierer  from  hypochondriasis  is  constantly  under  the  im- 
preesicm.  that  he  is  the  subject  of  serious  diKense  ;  every  sensation 
that  he  has  contributes  to  this  idea,  and  he  can  turn  his  attention 
■ericHuly  to  nothing  else.     He  scrutinises  with  the  utmost  care 
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his  tongue,  the  colour  of  his  skin,  the  consistence  and  colour  of 
his  motions,  and  magnifies  every  abdominal  sensation  into  a 
wearing  or  acute  pain,  which  must  be,  according  to  him,  due  to 
cancer,  or  to  internal  ulcer,  or  to  some  other  serious  disease  d 
which  he  has  heard ;  whereas  a  most  thorough  examination  fails 
to  reveal  anything  at  all,  or  at  most  some  trifling  disturbenoe  of 
the  stomach  or  bowels.  In  a  large  number  of  the  cases  the  com- 
plaints have  reference  to  the  abdomen;  but  there  are  other 
patients  whose  only  concern  is  their  sexual  functions.  They  an 
frequently  unmarried  men  between  the  ages  of  twenty  and  iMxtj- 
five,  who  have  mostly  led  chaste  lives,  but  may  have  masturbated 
when  younger.  Occasional  pollutions  at  night,  and  the  escape  of 
a  little  prostatic  secretion  after  defcecation,  lead  them  to  believe 
that  their  '^  vital  fluids  "  are  draining  away  from  them ;  they  com- 
plain of  weakness,  giddiness,  oppression  on  the  top  of  the  head, 
inability  to  attend  to  their  business,  loss  of  memory,  and  ahynoM 
in  presence  of  the  other  sex ;  they  are  convinced  that  they  are 
impotent,  that  their  complaint  can  be  read  in  their  faces,  that 
they  can  never  marry,  and  that  their  future  is  ruined.  Some- 
times hypochondriasis  takes  the  form  of  a  morbid  dread  ol 
syphilis  in  one  who  has  exposed  himself  to  the  risk,  but  has 
never  had  the  slightest  indication  of  infection ;  every  sensation 
about  the  genitals,  or  ache  or  pain  in  other  parts  of  the  body,  is 
put  down  to  the  dread  disease,  and  no  assurances  to  the  oontniiy 
have  any  efiect.  In  other  cases  cranial  sensations  are  the  pro- 
minent feature,  and  the  suflerer  fears  tumours  of  the  brain,  or 
madness. 

Hypochondriasis  may  last  for  years,  with  intervals  of  improve- 
meut.  Occasionally,  it  i*esults  in  definite  insanity  of  melancholic 
type ;  but  in  its  oi*dinary  forms  it  must  be  distinguished,  if 
possible,  fi*om  melancholia.  The  ti*ue  hypochondriac  doea  not 
have  delusions,  and  is  not  suicidal.  The  diagnosis  of  hypochon- 
driasis i*ests  upon  the  manner  of  the  patient  and  the  nature  of 
his  complaints  combined  with  the  absence  of  all  serious  disease, 
which  should,  of  course,  be  carefully  searched  for.  Lesions  may 
Hometimes  be  present  which  will  not,  however,  account  for  the 
intensity  or  abundance  of  the  symptoms. 

Treatment. — This  is  in  gi*eat  part  moral ;  the  ailments  must 
not  be  entirely  ignored,  nor  must  their  importance  be  confirmed 
by  too  numerous  prescriptions ;  the  patient  must  be  induced  to 
turn  his  mind  to  other  matters,  to  associate  with  those  who  may 
distract  his  attention  from  dwelling  upon  his  own  health,  or  to 
seek  variety  in  travel  oi-  other  healthy  recreation.  Any  defect  in 
health,  such  as  anaemia,  constipation,  indigestion,  or  the  gouty 
state,  should  receive  appropriate  treatment. 


NEURALGIA. 


NEUBALOIA. 


This  term  is  used  for  a  special  kind  of  pain,  felt  in  the  course  of 
a  particular  nerve  and  ite  branchea,  and  not  referred  solely  to 
the  peripheral  extremities  of  the  nerve.  Similar  pains  are 
undoubtedly  sometimes  caused  by  direct  lesions  of  the  trunk  of 
the  nerve,  such  as  the  pressure  of  a  tumour,  or  the  existence  of 
neuiitis;  but  it  is  desirable,  as  far  as  possible,  to  exclude  these 
hota  the  category  of  neuralgia,  and  to  limit  the  term  to  the  cases 
of  purely  functional  disturbance. 

ftiology. — Neuralgia  is  a  disease  of  early  adult  and  middle 
age,  being  most  common  between  twenty  and  sixty.  It  is  more 
frequent  in  women  than  in  men,  but  not  very  largely  so.  First 
tancang  the  predisposing  causes  is  the  neuropathic  disposition : 
patients  are  nervous,  excitable,  or  have  a  family  history  of 
insanity,  hysteria,  epilepsy,  or  other  nerve-complaints,  ^eu- 
""^t.i'gm  and  gout  are  also  frequent  antecedents  of  neuralgia. 
The  exciting  agents  are  depressed  health  from  any  cause,  such 
as  deficiency  of  food,  over-lactation,  and  anemia ;  physical 
fatigue,  and  depressing  emotions ;  exposure  to  cold,  especially 
the  direct  incidence  of  a  draught  of  cold  air  upon  the  nerve  con- 
cerned ;  peripheral  irritation  of  the  branches  c^  the  nerve  itself, 
or  of  a  neighbouring  nerve,  as  seen  in  neuralgia  of  the  fifth 
danial  nerve  from  the  irritation  of  a  carious  tooth.  Certain 
toxic  txinditions  are  influential  in  the  causation  of  neuralgia — 
namely,  alcoholism,  lead-poisoning,  malaria,  and  diabetes. 

^mptonu. — The  pain  of  neuralgia  is  deep-seated,  and  corre- 
sponds pretty  closely  to  the  position  of  a  nerve-trunk,  spreading 
■iong  ita  course,  or  radiating  with  its  branches.  It  is  acrordingly 
oft«n  one-sided,  but  it  may  be  bilateral,  and  even  symmetrioil. 
In  character  it  is  variable — shooting,  stabbing,  boring,  burning, 
gnawing,  or  throbbing.  In  its  duration  it  varies  considerably  ; 
it  eithw  lasts  only  a  short  time,  for  minutes  or  hours,  and  then 
subaides  entirely,  to  return  after  an  iotervol  of  weeks  or  months  ; 
or  it  is  continuous  over  long  periods  in  a  moderate  degree,  with 
exacerbations  of  great  seventy  from  time  to  time.  After  it  has 
otmtinued  in  one  of  these  forms  for  some  little  time,  the  tender 
poinU  of  Yalleix  may  usually  be  recognised  ;  these  are  spots  on 
tbe  rarface  of  the  skin,  which  are  tender  to  firm  pressure.  They 
lie  in  the  course  of  the  affected  nerve  or  its  branches,  and 
oorrespond  to  the  point  of  exit  of  the  nerve  from  a  bone,  or  where 
it  pertoratae  the  fascia,  or  where  it  passes  over  a.  hard  surface, 
or  where  the  nerve  divides  into  two  branches,  or  where  two 
nerves  anastomose.  Another  tender  spot  is  less  frequently  found 
— the  apaphjfnal  point  of  Trousseau ;  this  is  over  the  vertebral 
■pine  which  omrresponds  to  the  nerve  affected  with  neuralgia. 
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There  is  off«ii  Kntiie  tenderuess  of  the  skin  over  the  painful 
part,  which  may  last  for  a  time  after  the  subsidence  of  the  pain- 
Otx-aGionally  some  muscular  spasm  takes  place  as  a  reflex  effect 
in  the  region  of  the  affected  nerve,  and  vasomotor  disturbances 
may  be  present,  such  as  palloi'  at  the  beginning  of  the  attach, 
followed  hy  flushing,  sweating,  lachrymation  (in  trifacial  nen- 
ralgift),  nnd  csdema.  The  hail'  may  change  colour,  or  fall  off,  or, 
more  I'rf^rely,  it  grows  in  excess. 

Some  special  forms  of  neuralgia  may  be  more  fully  described. 

Newralgia  of  the  Fifth  Nerve  {Trifacial  or  Trigeminal  Jf/«u- 
ralffia ;  Prosopalgia  ;  Tic  Douloureux). — This  may  affect  either 
one  branch  of  the  fifth,  or  two  of  its  branches ;  or  the  whole  of 
the  sensory  division  of  the  nerve. 

When  the  firtt  division  is  afiected,  the  pain  it;  over  the  fore- 
head, the  anterior  half  of  the  scalp,  the  eyelid,  eye,  and  side  of 
the  nose  (supra-orbital  neuralgia,  or  ftroic  ague).  Tender  point« 
ai*  found  at  the  supra-orbital  notch,  at  the  outer  side  of  the 
eyelid,  or  at  the  side  of  the  nose,  and  sometimes  there  is  an  oetilar 
point  within  the  eyeball. 

If  the  secoTid  division  is  attwcked  the  pain  extends  over  the 
cheek  between  the  orbit  and  the  mouth,  and  to  tbe  ala  of  the 
nose.  Tender  points  we  found  at  the  infra-orbital  notch,  the 
side  of  the  nose,  on  the  pi-ominence  of  the  malar  bone,  and  along 
the  line  of  the  gums  below  it. 

If  the  (AtVd  division  is  affected,  the  pain  spii-ads  over  the 
pnrieta.1  eminence,  the  temple,  the  ear,  the  lower  jaw,  and  the 
tflHgue.  The  chief  tender  points  are  over  the  dental  foramen, 
and  liver  the  auriculotempoiul  bi-anch  of  the  back  part  of  the 
temple,  or  just  above  the  zygoma  in  front  of  the  ear. 

The  pain  is  often  exceedingly  intense,  lasting  but  foi-  a  feiw 
minutes,  and  recui-ring  at  irregular  intervals.  It  may  radifit« 
from  one  branch  of  the  nerve  to  another,  or  to  some  other  nerve. 
In  thn  most  sevei'e  cases,  the  facial  musclee  are  seised  with 
nMMH  during  tlie  height  of  the  jiain,  and  the  vasomotor  sym- 
»IMU>t,  aui'Ji  as  flushing,  local  sweating,  lachrymation,  diacharge 
ll  wmI  mucus,  and  salivution,  are  well  marked.  locreaMil 
M^tivvnetw  l«  sounds,  and  tiaxhea  of  light  in  the  eyes,  may  aim 
ytM^W.     The  attBcks  are  often  brought  on  by  cold,  and  especially 

I  wHtinttkin,  so    tliat    in  some    cases   feeding   becomes    most 

^wiftirt/  neuralgia  ticcurs  with  pain  in  the  region  of 

(Mtr  wrvica!  nerves,  and  over  the  back  part  of  the 

MiinU  Bi-e  found  where  the  great  occipital  nerva 

■  "iri.  in   the  posterior  triangle  over  the  brachial 

t^  ]MirintAl  eminence ;  the  last  is  common  to 

Ji    wmralgia.      OraTipital    neuralgia    may   be 

it  Ute  teeth.     It  i.s  often  bilaleraj,  and  tb« 
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pain  is  more  often  continuous  witi)  exacerbations,  than  truly 
intermitting. 

Cervieo-brachial  and  brachial  neuralgia  occur  with  piiin  extend- 
ing over  the  area  of  distribution  of  the  brachial  pkxue,  and  t^ndei 
points  most  commonly  in  the  axilla,  at  the  posterior  border  of  the 
deltoid,  behind  the  elbow  (superior  ulnar),  and  especially  one  in 
front  of  the  wrist  (inferior  ulnar). 

JnUrooatal  neuralgia  ia  generally  more  or  less  continuous  with 
acute  exacerbations ;  the  pain  take^  the  course  of  an  intercostal 
Rpace,  and  tender  points  are  found  near  the  spine,  in  the  mid- 
axillary  line,  and  near  the  middle  line  in  front, 

lAimbo-tibdominal  neuralgia  corresponds  to  the  lower  dorsal 
nerres,  and  occupies  the  lower  half  of  the  trunk.  Tender  points 
arc  found  in  positions  con-esponding  to  those  just  mentioned— 
namely,  near  the  spine,  at  the  middle  of  the  iliac  crest,  and  at  the 
lower  end  of  the  rectus  muscle.  A  scrotal  (or  labial)  point  may 
also  be  found. 

A  erural  neuralgia  in  the  region  of  the  supply  of  the  lumbar 
plexus  is  rare.  There  are  some  painful  afTections  of  the  foot,  as 
painfiil  hed  mA  Norton's  metataraalneuralijia.  Sciatica,  commonly 
r^aj^ed  as  a  neuralgia,  is  nearly  always  a  neuritis  {tee  p.  20G). 

Some  visceral  neriralyiae  will  be  mentioned  in  the  appropriate 
places. 

DiagnosiB. — This  rests  chiefly  upon  the  remittent  and  inter- 
mittent character  of  the  pain,  its  change  from  one  nerve  to 
another,  and  the  absence  of  other  symptoms  indicating  any 
orgaoic  lesion  of  the  nerve,  or  of  other  parts  connected  with  the 
nerve.  An  organic  lesion  of  the  nerve,  such  as  neuritis,  or  com- 
premion  by  new  growth,  would  be  suggested  by  persistent  aiuee- 
tfaena,  atrophy  of  muscles,  or  lasting  trophic  changes.  A  very 
long  duration  would,  on  the  whole,  be  in  favour  of  neuralgia  and 
against  oiganic  change.  In  all  cases  the  evidences  of  di^^ases 
competent  to  produce  pain  in  the  region  of  the  nerve  afiected 
sbowd  be  carefully  sought  for.  The  lesions  likely  to  produce  this 
efibct  vary  of  course  in  the  different  parts  of  the  body.  Carious 
teetb  may  cause  genuine  toothache,  or  without  local  pain  may 
cause  real  neuralgia  in  every  division  of  the  fifth  nerve,  or  in  the 
occipital  region.  Disease  of  the  bones  and  periosteum,  and  deep- 
aefttod  tnmoorH,  may  involve  the  main  branches  of  nerves.  The 
cervical  and  brachi^  nerves  are  involved  in  caries  and  new  growths 
of  the  cervical  spine.  The  brachial  nerves  may  be  wounded,  but 
are  often  the  seat  of  neuritis.  Intercostal  pains  may  be  due  to 
diiwnn  of  the  ribe,  caries  and  cancer  of  the  vertebne,  spinal 
meningitis,  tumours,  and  aneurysm.  A  bilateral  pain  is  common 
ID  knxMuotor  atexy.  Disease  of  the  lumbar  vertebrte,  renal  colic, 
aivl  renal  disease  are  responsible  for  many  pains  in  the  area  of 
tbe  himbar  plexus,  and  sciatic  pains  are  produced  by  disease  of  the 


flocro-iliac  joint,  and  of  tLe  liip  joint,  by  psoaa  abscesa,  pelvic 
tumours,  and  tumours  of  the  terour.  Locomotor  ataxy  here  ulso 
produc«B  its  shooting  and  ata.bbing  neuralgic  pains,  which  are 
geneniiUy  bilateral,  and  accompanied  by  other  indications,  such  ae 
loss  of  knee-jerks.  Ions  of  pupil  light-reflex,  and  impaired  sensation 
in  the  feet. 

The  F&Uiology  of  neuralgia  is  as  yet  obscure,  but  there  is  much 
in  favour  of  the  view  that  it  is  a  functional  diaturbance  of  the 
sensory  nerve-eel  Is. 

Treatment. — This  includes  the  removal  of  the  cause  if  it  cun 
be  ascertained,  the  improvement  of  any  general  ill-health  which 
may  excite  or  predispose  to  it,  and  the  use  of  such  drugs  or  methods 
uf  treatment  as  may  modify  the  morbid  condition  of  the  nerve  or 
centre.  As  we  are  not  using  the  term  neuralgia  for  the  pains  of 
neuritis  or  nerve- compression,  the  removal  of  the  aitue  can  only 
apply  to  those  sources  of  irritation,  such  as  carious  teeth,  by  which 
a  reflex  pain  is  produced.  Though  this  may  be  effected,  it  does 
not  follow  that  the  neuralgia  will  at  once  cease ;  the  altered  con- 
dition of  the  nerve-centre  still  counts  for  something,  and  the  pain 
may  be  only  lessened  until  other  remedies  ai-e  called  in  to  assist. 
This  fact  should  make  one  very  cautious  in  recommending  the 
removal  of  teeth,  unless  it  is  certain  that  the  neuralgia  is  wholly 
or  chiefly  dependent  upon  the  offending  member.  Many  patienta 
have  submitted  to  the  Iosr  of  all  the  teeth  on  one  side  of  the  jaw 
without  any  material  benefit.  The  general  treatment  of  the  patient 
consists  mainly  in  the  administration  of  good  food,  and  of  tonics, 
such  Hs  cod-liver  oil,  quinine,  iron,  nux  vomica,  and  strychnia. 
The  late  Dr.  Anstie  strongly  recommended  cod-liver  oil  as  a  fat, 
and  if  that  could  not  be  taken,  he  prescribed  hutter,  cream, 
Devonshire  cream,  or  olive  oil.  Among  the  remedies  which  ore 
especially  dirteted  against  the  local  diaeaae  are  the  following : 
Arsenic,  in  full  doses  (5,  7,  or  It)  minims  of  the  liquor),  or  small 
doaes  gradually  increased,  especially  in  malarial  cases ;  ammonium 
d))ande,  in  doses  of  15,  20,  or  25  grains,  three  times  daily  ; 
intassium  bromide,  in  full  dones ;  butyl-chloral  hydrate,  in  h  or 
10  grain  doses,  especially  in  neuralgia  of  the  fifth  nerve  ;  tincture 
fl[  aconite  in  3  to  5  minim  doses ;  tincture  of  gelsenuum,  in 
IJt-nmiBi  doses;  and  exalgin  in  1  to  3  grain  doses.  Cannabis 
TT«*ii»  cdMT,  valerian,  turpentine,  and  nitro-glycerin  are  sometimes 
mAA;  utd  a  small  dose  of  brandy  or  wine  will  often  give  much 
^^U.  Vat  it  is  obvious  that  its  use  should  be  indulged  in  with 
«^*i  iBMtiiw  aince  drinking  habits  may  easily  result  from  it 
■agm'^^K  (imunstancee.  The  same  may  be  aaid  of  opium  or 
^twan^  ri  v^k^  the  latter  may  be  given  in  subcutaupous  injeo- 
-^^  ^  ^^iosF  should  be  small  (y'^  to  ^  grain),  especially  at 
,y  of  the  morphia  habit  being  induced  should 
Half  a  grain  to  a  grain  of  cocain  may  be 
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iajected  locaUy.  Some  relief  may  also  be  got  by  local  external 
treatment,  such  aa  the  application  of  various  anodyne  liniments 
(aoonit«,  belladonna,  opium,  or  chloroform),  of  menthol,  and  of  the 
ointment  of  veratria  or  of  aconitia.  Counter-irritation  may  be 
applied  by  mustard  or  blisters  ;  and  the  actual  cautery  has  been 
twed,  especially  in  epioal  neuralgia. 

Electricity  is  sometimes  a  benefit.  A  strong  current,  either 
&radic  or  galvanitr,  acting  as  a  sort  of  counter-irritant,  does  good 
in  some  recent  cases  of  hysterical  neuralgia  ;  more  often  a  weak 
cnrrent  seems  advisable  to  act  as  a  sedative  to  the  nerves.  For 
this  a  strength  of  from  2  to  5  milliampires  should  be  used  with 
the  anode  on  the  seat  of  pain,  and  the  kathode  in  some  other 
part  of  the  body,  the  direction  of  the  flow  being  a  matter  of  no 
importance.  A  veiy  weak  faradic  current  may  serve  the  same 
porpoBe. 

Finally,  in  extreme  cases,  when  all  other  methods  have  failed, 
neurotomy,  neurectomy,  or  nerve-stretching  offer  themselves  as 
possible  means  of  recovery.  Hitherto,  however,  the  results  have 
not  been  very  encouraging ;  generally  there  is  relief  for  a  time, 
and  then,  after  some  months,  a  recurrence  of  the  neuralgia  as  bad 
as  before.  Nerve-stretching,  as  the  less  severe  operation  in  case  of 
failure,  is  rather  to  be  preferred. 


WBITEB8'  OBAMP  AND  ALLIED  NBUBOSEB. 

In  a  number  of  occupations  involving  complicated  movements 
for  long  periods  of  time,  such  as  writing,  piano- playing,  violin- 
playing,  using  telegraphic  instruments,  rolling  cigars,  &c.,  there 
IS  a  certain  liability  for  the  muscles  concerned  to  contract  in  a 
spasmodic  and  irregular  way,  so  that  the  movement  is  badly  per- 
formed and  ultimately  cannot  be  effected  at  all. 

This  is  most  common  in  those  who  have  a  great  deal  of  writing 
as  their  daily  occupation,  such  as  lawyers'  clerks,  secretaries,  >t;c. 
He  disease  is  hence  called  uirifara'  cramp  and  ^eriven^s'  palay ; 
grophotpatm  or  mogigraphia  have  been  used  ss  technical  terms. 
^118  affection  is  naturally  more  common  in  men  than  in  women, 
and  occurs  mostly  between  the  ages  of  twenty  and  forty.  Its 
predisposing  causes  are  a  hereditary  tendent?  to  nervous  affections, 
and  a  nervous  and  irritable  habit  of  body ;  depressing  mental 
oonditioDs,  mental  anxiety,  or  business  worry.  Sometimes  it 
bngins  after  an  injury,  or  some  local  disease  of  the  hand  or  fingers. 
Bat  the  moat  common  antecedent  is  excessive  use  of  the  hand  in 
writing.  Oowers  points  out  that  in  the  act  of  writing  the  pen 
may  be  moved  across  the  paper  in  four  different  ways — (1)  The 
litue  finger  is  fixed  on  the  paper,  and  the  fingers  carrying  the 
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pt^u  work  upon  the  little  linger  a;s  a  pivot ;  (2)  the  wrist  is  fixed 
anil  acts  as  the  pivot;  (8)  the  pivot  is  at  the  centre  of  the  forearm, 
ivrtting  jHH'hajw  on  the  eilge  of  the  table,  or  desk;  {4)  all  the 
uuA'oments  take  place  from  the  shoulder.  In  the  first  method, 
the  nu)vomonts  of  the  fingers  are  most  complicated  and  strained  ; 
and  in  the  last  there  may  l)e  no  finger  movements  at  all.  He 
stattv^  that  writei*s*  cramp  scjii'cely  ever  afi'ects  those  who  employ 
the  last  two  methinls  of  writing. 

Symptoms.  -  The  a  fi*eot  ion  giM\erally  comes  on  gradually;  it  may 
U*  ft>lt  at  fii*st  as  SiHue  degivt*  of  aching  or  strain,  which  is  relieved 
hy  ionising  to  write.     After  a  time  the  act  of  writing  is  aocom- 

{utniiHl  hy  a  s|itismiHlic  tonic  contraction  of  the  finger  or  thumb 
loKling  the  [hmi  ;  the  finger  is  pivssed  firmly  on  the  pen,  or  it  is 
fiextnl  Si^  as  Xk\  move  up  the  (vn,  or  it  slips  ofi*  the  pen  so  that  the 
latter  is  gii\sjHHl  Ivtwivn  the  fore  and  middle  fingers.  The  thumb 
may  U^  similarly  afiVvt«Hl,or  the  fingers  may  be  extended  or  lifted 
fi\nu  the  |VH|H>r.  or  the  ^m*u  may  be  driven  into  the  paper,  or  the 
hand  sto[^  its  movements  entirely.  The  attempt  to  continue 
writing  under  tht^st^  conditions  pnxluces  a  cramped,  irr^fular, 
angtdar  writing*  with  thick  dowu^stroke^ :  and  after  a  time  the 
s(vuan  Uwnnes  s^^  pnnu^umvd  as  to  n^uder  the  act  impossible. 
This  is  the  .<;^Kic^vf».H/«V  or  f<KK^iV  form  of  Beuedikt,  which  is  by  far 
the  UKV>t  ivmmon :  but  ^^metimes  therv  is  tremor  of  the  fingers 
-'trtmuiou^f  form:  and  a  iHini/yfiV  form  with  fatigue  alone  has 
Uvn  des<»riU\l,  but  is  quite  rnnv  The  spastic  form  often  leads, 
by  the  fi>x|uent  cvnitraction  of  the  muscles,  to  pains  in  the  hands 
and  wrist «  which  may  after  a  time  become  distinctly  neuralgic  in 
chanu'ter :  and  there  is  i^ten  some  tingling  or  sense  of  numbnesasw 
'll\e  s(v«sm  may  be  limitevi  entirvly  to  the  act  of  writing,  and  other 
mv^veuients.  even  \>f  a  delicate  nature,  can  be  performed  without 
di^'ulty.  ^^uietimeci  writers*  cramp  is  a^^sociated  in  the  same 
pei^ni  with  s^nisiu  «.m  playing  the  piano  v>r  violin,  and  not  infre- 
quently in  severv  itises  sv^me^Hher  v>peration  may  be  at  the  same 
time  imjvrfectly  |v^f^.Hmle\^. 

The  musvular  p^^wer  is  for  the  moB>t  part  preserved,  or  then^ 
may  W  a  little  wetikuess  v^f  grasp,  or  slight  but  definite  weAkneas 
of  vvrtatu  musi*Ies  «.>!  the  hand  (FvkcvK  The  electric  reactions  mav 
be  quite  r.onruiI.  s.y  they  show  i  slight  incDMLie  or  diminutioii  of 
irritability  u*.  -^uue  v^d  vsk«es. 

The  v\Hxrse  of  the  di>;ease  is  \-^iriable.  In  slight  oksiei^  treatcil 
at  ^HKv  by  ivrtect  rvst  from  writing,  the  patient  may  tecijiTer 
cv*uii4erely  :  b.u:  \i  he  hiis  t»er<evered.  forcing  himt<e>f  to  write  by 
steadyitis:  sl:s  hitv*\  wi^h  :he  xher.  or  by  mechanical  oontrrnuftcea^ 
and  hiis  i.iTi«'r^:  il!  :rva*iii-:*ti':,  rhe  disease  U  often  q  .uce «X!i»dnAfie. 
and  aiay  ae%>?r  Sr  :r.«  r  uriiS  o*.:re»t. 

The  IHlClt^l  ->  '-^'-'C  d?ecierilly  iizEcult  vrrec^  oraznp  at  ItfiMt 
»  Q)0<  likelv  to  be  !ui;>caJtL'e{i  f:r  Anvthiu;;  el:s«r.  bu:  it  am:«t  b«e 
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membered  that  some  oervous  diseases,  such  au  choi-ea,  lieiuiplegm, 
and  other  paralyses  involving  power  in  the  hand,  may  be  first 
detected  in  the  attempt  to  write,  and  may  be  regarded  wrongly 
as  writers'  cramp.  Nervous  people,  too,  who  have  obtained  some 
acquaintance  with  the  disease  may  ea^ly  fancy  that  a  little  fatigue 
is  the  commencement  of  it. 

Pathology. — 'litis  affection  has  been  explained  as  arising  in 
weakness  of  certain  muscles,  and  the  over-action  of  antagonist 
muscles ;  or  in  weakness  of  one  muscle  beiiig  supplemented  by 
another  muscle,  which  in  its  turn  gets  fatigued  and  is  followed  by 
another,  until  all  are  worn  out ;  or  as  the  result  of  reflex  action, 
stimulated  through  the  sensory  nerves.  A  probable  explanation 
is,  that  it  is  due  to  a  defect  in  the  centres  associated  for  the  act  of 
wnting  by  a  morbid  lowering  of  resistance  in  the  commissui'al 
oonnections  between  the  centres,  so  that  there  is  a  radiation  of 
impulses,  and  so  over^ction  of  muscles  not  necessarily  engaged  in 
the  act. 

Trsatment. — The  first  essential  is  complete  rest  from  writing. 
Id  mild  cases  this  is  sometimes  sufficient  to  efiect  a  cure  in  one  or 
two  months.  Gowers  then  insists  that  on  again  beginning  to  write, 
the  patient  should  learn  to  write  from  the  shoulder  entirely.  In 
mora  severe  cases  a  much  longer  rest  is  required,  and  if  writing  is 
necessary  to  the  patient,  he  may  learn  to  write  with  the  left  hand 
or  use  a  type-writer.  Occasionally,  but  by  no  means  always,  the 
newly-educated  left  hand  also  becomes  affected.  Various  devices 
have  bees  iavent«d,  or  are  improvised  by  tlie  jkutients  themselves, 
to  save  the  strain  on  the  muscles  of  the  fingei-s,  such  as  running 
the  pen  through  a  cork,  which  gives  a  laiger  grasp ;  holding  a 
wooden  ball  in  the  hand,  upon  which  the  pen  is  fixed  at  the 
required  angle.  Nussbaum  has  invented  a  "  bracelet "  which 
OMTies  the  pen,  and  surrounds  the  fingers,  so  that  they  hold  it  by 
muscles  (abductors)  different  from  those  commonly  employed  in 
wnting.  But,  as  a  rule,  all  these  instruments  only  postpone  the 
time  at  .which  complete  re«t  must  be  taken.  A  return  to  the 
iH^mal  condition  of  nerve-  and  muscle-action  may  be  sought  in 
the  use  of  general  and  nervine  tonics,  such  as  iron,  quinine, 
aisenic,  and  strychnia  ;  and  in  local  treatment,  such  as  electricity, 
gymnastic  exercises,  and  massage.  The  first  is  recommended  in 
tho  form  of  a  continuous  current  with  the  anode  stationary  upon 
the  brachial  plexus,  or  upon  the  peripheral  nei'ves  and  muscles 
ooocemed,  the  kathode  on  the  cervical  spine.  Foore  advises  the 
combination  of  electricity  with  regulated  exercises  of  the  muscles. 
Pumve  manipulations  and  massage  of  the  affected  limb  have  been 
of  late  employed  in  a  systematic  way  by  specialists,  and,  it  is 
stated,  with  great  success. 

The  treatment  of  the  other  occupation -neuroses  must  he  the 
Mune  in  principle  an  that  already  described  for  writers'  cramp. 


DISEASES  OF  THE   MUSCLES. 


MYOSITIS. 

Inflammation  of  muscles  is  rare  as  a  primary  disease.  Absoesses 
occur  in  the  muscles  as  a  part  of  pytemia,  septicaemia,  and  glanden; 
and  as  a  sequela  of  enteric  fever  and  possibly  other  infections 
processes. 

Myositis  ossijicans  is  a  disease  in  which  the  muscles  are  con- 
verted into  osseous  tissue.  It  always  begins  in  early  childhood, 
invades  fii*st  the  muscles  of  the  back,  and  runs  a  progressive 
course. 


MUSOULAB  BHEUMATISM. 

(Myalgin,     Rheumatic  myositis,) 

This  name  is  given  to  a  painful  affection,  apparently  involviDg 
the  muscles  or  fascia*.  The  connection  with  rheumatism  is  not 
always  obvious,  nor  is  it  even  certain  that  the  muscles  or  husdm 
are  really  involved  ;  but  the  disorder  is  often  the  direct  result  of 
damp  or  cold,  or  of  excessive  muscular  exertion  or  strain. 

Symptoms. — As  a  rule,  only  one  muscle  or  group  of  musclee  is 
affected  at  a  time ;  and  as  certain  muscles  are  particularly  prone 
to  it,  special  names  are  given  to  the  disease,  according  to  ite 
locality.  The  .symptoms  are  intense  pain  on  attempted  movement 
involving  the  muscle,  and  tenderness  on  manipulation.  The  pain 
comes  on  nither  suddenly,  and  when  it  is  severe,  necessitates  the 
pitient  assuming  a  position  by  which  it  can  be  relieved.  A  slight 
degi'ee  of  pyrexia  may  accompany  the  illness,  which  usually  lasts 
a  few  days,  but  may  in  some  civses  be  of  longer  duration. 

The  more  usual  sciits  of  the  disease  are  the  following : — (1)  Lum- 
l)ar  and  lumbo-spinal  muscles — lumbago.  This  is  common  in 
advanced  life,  and  in  men  more  than  in  women.  The  patient 
walks  with  difficulty,  and  in  a  stooping  position ;  any  movement 
of  the  lumbar  region  is  jminful.     (2)  Intercostal  muscles — pleyro- 
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'ii/i>.i<(.  T>iv;itliiiiir,  coiiLjliinf/.  ;in<l  iill  re.>[)ir;jt<)ry  niovriiients  cau.N«^ 
>»'\er»'  [..lin,  so  that  [»leui'i>y  may  In'  siispecttMl.  iJiit  there  i.s  no 
rub,  ami  the  coiistitutional  diiiturbance  is  slight  or  iioiio.  {}))  Cer- 
vical muscles — rheumatic  torticollis.  (4)  Muscles  of  the  shoulder 
— omalgia.     (5)  Muscles  of  the  scalp — rheumatic  cephalalgia. 

Treatment. — Complete  rest  is  desirable,  and  benefit  is  derived 
from  local  applications,  such  as  hot  poultices  and  fomentations, 
belladonna  and  aconite  applications.  Massage  is  also  of  value, 
and  any  means  by  which  free  perspiration  is  induced,  such  as  the 
vapour  or  Turkish  bath.  Both  the  galvanic  and  faradic  currents 
may  also  do  good.  Internally,  saline  remedies,  such  as  potassium 
citrate,  acetate,  or  tartrate,  may  be  given  in  full  doses,  jyid 
potassium  iodide,  in  5  or  7  grain  doses.  Salicylic  acid  in  doses  of 
15  or  20  grains  is  also  useful.  The  possibility  of  strained  positions 
unconsciously  assumed  should  be  inquired  into. 


PBIMABT  MUSOULAB  ATBOPHT  AND 
PSEUDO-HTPEBTBOPHT. 

It  has  already  been  shown  (p.  246)  that  the  muscles  may 
undergo  a  primary  atrophy  as  well  as  the  atrophy  which  is 
secondary  to  diseases  of  the  spinal  cord  and  of  the  nerves.  The 
origin  of  these  forms  of  disease  is  still  very  obscure ;  they  show 
strong  hereditary  connections,  they  occur  in  young  people,  are 
more  frequent  in  males,  but  are  often  transmitted  through  the 
females,  and  no  doubt  depend  upon  a  congenital  tendency  to  early 
degeneration.  The  muscles  selected  for  first  invasion  are  differr^nt 
from  those  picked  out  by  spinal  disease  ;  sensation  is  unaffected,  ^  \^^l 
fibrillary  twitchings  are  generally  absent,  and  though  the  response  i  ' 
to  electrical  currents  is  by  no  means  ready  there  is  no  reaction 
of  degeneration. 

Several  varieties  have  been  recognised  ;  in  some  the  early  stage 
is  characterised  by  enlargement  of  the  muscle,  by  fatty  and  fibrous 
tissue,  and  pseudo-hypertrophy,  to  which  atrophy  eventually 
succeeds ;  in  others,  there  is  atrophy  from  the  first,  and  rarely, 
if  ever,  the  semblance  of  hypertrophy.  Erb  groups  them  all 
under  the  term  progressive  mtieciUar  dystrophy, 

PSEUDO-HYPERTEOPHIC    MuSCULAR   PARALYSIS. 

The  striking  feature  of  this  disease  is  enlargement  of  the 
muscles  with  loss  of  power ;  but  the  same  muscles  subsequently 
become  atrophied,  and  atrophy  also  occurs  in  some  muscles  that 
have  neyer  been  enlarged. 
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etiology. — It  is  much  more  common  in  boys  than  in  girls, 
tends  to  occur  in  different  members  of  the  same  family,  and  is 
handed  down  to  succeeding  generations,  as  a  rule,  through  the 
mother,  and  not  through  the  father.  But  since  a  girl  who  develops 
the  disease  is  little  likely  to  become  a  mother,  it  is  mainly  through 
healthy  mothers,  the  sisters  of  those  affected  with  the  disease,  that 
it  is  transmitted.  Thus,  to  quote  Gowers,  '*  a  boy  suffered,  and 
his  sister,  unaffected,  had  two  sons  diseased,  and  a  daughter  free, 
of  whose  children  two  sons  were  the  subjects  of  the  malady."  It 
commonly  shows  itself  in  early  childhood,  either  when  the  child 
first  begins  to  walk,  or  when  it  has  attained  the  age  of  five  or  six. 
In  only  a  few  cases  is  it  delayed  to  the  age  of  twelve  or  thirteen, 
and  very  nirely  to  eighteen  or  twenty. 

Symptoms. — It  may  be  first  noticeable  as  a  delay  in  acqairing 
the  art  of  walking,  although  the  muscles  of  the  limbs  are  suffi- 
ciently large,  and  apparently  well  developed ;  or,  the  child  gets 
easily  tii*ed  in  walking,  or  walks  unsteadily,  and  finds  a  difficulty 
in  getting  upstaii^s.  As  the  child  gets  older,  the  condition  of  the 
muscles  attracts  attention.  At  fii^t  one  calf,  and  then  the  other, 
is  noticed  to  be  large,  and  subsequently  the  enlargement  may 
affect  the  glutei,  the  lumbar  muscles,  and  those  of  the  trunk, 
shoulder,  and  upper  arm.  The  enlarged  muscles  ai'e  unusually 
hard,  firm,  resisting,  and  suggestive  of  great  strength,  to  which 
the  actual  capabilities  of  the  patient  by  no  means  correspond. 
But  this  condition  of  apparent  hypertrophy  is  not  universal; 
genei-ally,  some  muscles  are  found  to  be  atrophied,  and  these  are 
mostly  muscles  in  the  upper  pai-t  of  the  body,  or  some  of  thoee  of 
the  arm,  especially  the  latissimus  dorsi,  the  lower  part  of  the 
pectoiulis  major,  and  the  teres  major ;  but  the  crui-al  muscles  are 
also  often  wasted.  On  the  other  hand,  the  deltoid  and  the  infra- 
spinatus may  be  enlarged,  but  the  muscles  of  the  face,  tongue, 
neck,  forearm,  and  hands  ai^  either  not  affected  at  all,  or  affected 
very  late.  The  weakness  of  the  muscles  pKxluces  some  defects 
of  motion,  which  are  very  chai-acteristic.  The  patient  walks 
with  a  waddling  gait,  the  feet  widely  separated,  and  the  body 
thrown  from  side  to  side  with  eiich  step ;  the  gait  is  further 
mollified  by  the  tendency  to  walk  on  the  toes,  which  results  from 
the  disojised  calf-muscles  shortening  and  producing  a  modified 
tali|>es.  In  standing,  the  legs  are  also  widely  separated  for  the 
sake  of  equilibrium,  and  the  kick  iissumes  the  position  of  lordUms^ 
or  cai*\'atiu*e  with  the  concavity  bi\ckwai*ds.  This  is  because  the 
weakened  glutei  and  extensoi*s  of  the  hip  allow  the  pelvis  to  drop 
forwaixis,  and  the  balance  of  the  body  is  then  only  preserved 
by  the  shoulders  l>eing  thrown  back  so  that  a  line  dropped  from 
them  falls  even  behind  the  sacrum.  Another  chaiucteristic 
peculiarity  is  the  way  in  which  the  patient  rises  from  the  sitting 
position  on  the  ground.     He  rolls  over  on  his  hands  and  knees, 
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and,  if  a  chair  or  bed  be  near,  pulls  himself  up  by  its  means ;  but 
if  alone,  he  lifts  Ijhe  kneee  from  the  ground  bo  as  to  be  on  his 
hands  and  toes ;  then,  swinging  himself  over  towards  one  side, 
he  places  the  opposite  hand  on  its  corresponding  knee,  and  by  its 
means  straightens  the  leg.  The  same  manoeuvre  is  repeated  with 
the  other  hand  and  knee,  so  that  he  now  stands  with  legs  wide 
apart  and  a  hand  on  each  knee.  With  a  great  effort,  then,  the 
back  is  gradually  Btraighteued  as  the  hands  are  brought  higher 
and  higher  up  the  thighs. 

The  weakness  of  the  spinal  muacIeB  is  alw)  shown  by  the  inability 
to  pick  up  objects  from  the  floor,  and  by  the  falling  forward  of 
the  body  if  the  patient  is  sitting  and  leans  forward  too  much ; 
further,  there  is  great  difficulty  in  ascending  stairs,  so  that  the 
help  of  the  banisters  is  sought. 

The  electrical  condition  of  the  affected  muscles  is  not  at  first 
much  altered.  When  they  have  become  very  weak  there  is 
flimiuution  to  both  faradic  and  galvanic  electricity.  There  is  no 
degenerative  reaction.  The  knee-jerk  is,  after  a  time,  diminished, 
and  in  advanced  cases  lost. 

Beycmd  this,  the  nervous  system  is  normal :  sensation  is  un- 
affected ;  the  bladder  is  only  affected  occasionally  towards  the  end ; 
and  the  mental  functions  are  mostly  unimpaired,  though,  according 
to  Ross,  some  degree  of  mental  incapacity  and  even  idiocy  may 

After  the  first  development  of  the  ^mptoms  the  disease  may 
remain  stationary  for  two  or  three  years,  but  the  patient  gradu- 
ally get«  weaker  in  the  legs,  the  power  of  standing  is  lost,  wasting 
takes  place,  especially  in  the  muscles  of  the  upper  extremities, 
and  the  patient  is  confined  to  bed.  Finally,  death  from  inter- 
current illness,  such  as  infiammation  of  the  lungs  or  an  acute 
iofectious  disease,  takes  place  about  puberty  in  the  majority  of 
caaes ;  but  in  those  that  have  developed  slowly  the  fatal  termina- 
tion  may  be  correspondingly  delayed. 

Amtomical  AppearsaceB. — These  affect  the  muscles  only.  Tlie 
apinal  oord  and  nerves  have  hitherto  been  found  practically 
Dormal.  The  muscles  affected  with  pseudo-hj'pertrophy  look  to 
the  naked  eye  like  masses  of  fat,  and  under  the  microHcope  are 
aeem  to  consist  largely  of  adipose  and  fibrous  tissue,  with  muscular 
fibres  thinly  scattered  throughout.  The  change  begins  by  an 
iocream  of  the  connective  tissue  between  the  muscular  bundles. 
Fat  then  develops  in  this  connective  tissue,  and  the  muscular 
fibres  are  pressed  upon  and  atrophy.  In  the  process  of  atrophy 
the  tninsverse  striee  may  become  fainter,  or  be  replaced  by  fatty 
granulea,  or  by  longitudinal  striation.  But  some  fibres  remain 
nonoal  in  size  and  striation,  though  separated  from  one  another 
by  tvood  tracts  of  fat  and  connective  tissue.  Other  fibres  are 
diminished   in  size  or  irregular   in  diameter ;    and  many    have 
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obviously  disappeared.  In  some  muscles  the  development  of  fit 
is  not  so  marked,  and  the  colour  is  better  preserved,  but  there  is 
a  large  excess  of  fibrous  tissue. 

Diagnosis. — This  is  not  generally  difficult.  The  prominence  of 
the  calf  muscles,  associated  with  weakness,  difficulty  in  walking 
and  in  rising  from  the  ground,  and  lordosis,  are  commonly  suffi- 
cient to  distinguish  it.  Crowers  lays  more  stress  upon  the  enlarge- 
ment of  the  infra-spuiatus  together  with  wasting  of  the  latissimus 
doi^si  and  the  lower  part  of  the  pectoralis  major.  The  apaMtic 
paraplegia  of  children  may  resemble  it,  as  the  calf  muscles  may 
be  contacted,  firm,  and  of  good  size ;  but  this  contraction  is 
active  and  can  be  ovei*come,  the  knee-jerk  is  excessive,  the  muscles 
show  a  tendency  to  spasm,  and  the  childi'en  do  not  rise  from  the 
ground  in  the  way  peculiar  to  pseudo-hypertrophic  paralysis.  In 
spinal  atrophies  the  distribution  of  the  order  of  wasting  is  some- 
what diffei'ent,  and  there  is  no  enlargement  at  any  time. 

The  Prognosis  is  veiy  unfavourable,  and  Treatment  can  at  best 
retard  its  progress  a  few  months  or  yeai's.  Drugs  probably  haw 
no  influence,  and  electricity  little,  if  any.  Gowers  thinks  that 
carefully  planned  g^^mnastic  exercises  have  done  good,  and  further 
recommends  rubbing,  mansage,  and  passive  movements.  When 
the  gastrocnemii  are  so  shoi*tened  as  to  prevent  the  patient 
standing,  the  tendons  should  be  divided. 

Idiopathic  Muscular  Atrophy. 

Under  this  name  are  gi'ouped  some  allied  forms  of  disease  in 
which  muscular  ati-ophy  is  the  important  characteristic,  or  ezista 
alone.  Like  pseudo-hypertrophic  muscular  paralysis,  idiopathic 
muscular  ati'ophy  occui's  in  sevei'al  membei*s  of  the  same  family, 
but  it  shows  no  preferencre  for  boys  over  girls.  Weakness  and 
wasting  come  (m  simultaneously,  and  ai^e  first  noticed  in  some 
cases  in  the  face,  in  others,  in  the  upper  exti'emities,  and  in  others, 
again,  in  the  lower  extremities.  Diffei-ent  types  have  been  recog- 
nised by  writers,  but  they  are  all  pix)bably  allied  to  eiich  other,  as 
well  as  to  pseudo-hyiKjrtrophic  paralysis.  It  will  be  sufficient 
here  to  mention  two  of  these. 

E rb' 8  juvenile  fiYrm. — This  commences  usually  about  the  age  of 
puberty,  and  atfects  the  muscles  of  the  upper  extremities  first. 
The  biceps,  triceiu?,  and  supinator  longus  are  atrophied,  and  the 
latLssimus  dorsi,  the  lower  part  of  the  pectoralis  major,  the 
seiTatus,  ti"a|X)zius,  and  rh(^ml)oid  also  sufter,  but  the  deltoid, 
supra-spinatus,  infra -spinatus,  and  subscapularis  geneittUy  escape. 
The  muscles  of  the  forearms  are  but  little  affected,  and  the  small 
muscles  of  the  hand  rarely.  The  spinal  muscles  vary  in  different 
cases ;  the  inteix'ostals,  the  diaphragm,  and  the  abdominal  muscles 
are  sometimes  affected.     Of  the  Icg-muscles,  the  glutei,  the  flexors 
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of  the  hip,  and  the  extensors  of  the  knee  are  most  often  diseased, 
and  the  muscles  below  the  knee  often  escape ;  but  the  peronei 
are  atrophied  occasionally.  A  temporary  enlargeinent  may  occur 
in  some  muscles,  especially  the  deltoid,  infra-spiuatus,  and  the 
moscles  of  the  calves.  If  the  disease  begins  in  the  legs,  it  is 
likely  to  be  at  an  earlier  age  than  when  it  begins  in  the  shoulders 
and  arms;  and  in  either  case  the  facial  muscles  rarely  Buffer. 

Jn/tnUiU  farm  or  facio-KapiUo-huTneral  type. — This  begins  at  a 
very  early  age,  and  the  facial  muscles  are  first  affected.  The 
^gomatici  fail  early,  the  naso-labial  fold  is  lost,  and  in  smiling 
the  angles  of  the  mouth  are  drawn  outwards  instead  of  upwards 
and  outwards.  The  orbicularis  oris  is  weak,  so  that  the  lower  lip 
drops,  the  mouth  "  pouts,"  and  labials  are  badly  pronounced. 
The  orbicularis  palpebrarum  is  occasionally  affected,  and  the  eyes 
remain  unclosed  ;  or  the  frontales  are  paralysed,  and  the  forehead 
cannot  be  wrinkled.  The  tongue,  the  laiynx,  the  pharynx,  the 
muscles  of  mastication,  and  those  of  the  eyeballs  are  never  in- 
volved. Only  later  are  the  muscles  of  the  shoulder,  arms,  hand,  0j 
and  perhaps  of  the  legs,  implicated.                                                       cj-^^ 

In  all  these  forms,  fibrillary  twitchings  are,  as  a  rule,  absent.  ' 
Irritability  is  diminished  equally  to  both  electric  currenlSTaBd 
there  is  no  reaction  of  degeneration. 

Deformities  may  occur  similar  to  those  of  pseudo-bypertrophic 
paralysis,  such  as  lordosis  and  talipes.  The  course  of  tJie  disease 
IS  variahle.  It  may  remain  limited  to  the  muscles  first  aflected, 
or  «t  intervals  of  years  it  may  spread  to  others.  Its  duration 
stay  be  from  ten  to  fifty  years ;  and  death  takes  place  from  inter- 
cnrreDt  affections,  such  as  phthisis.  Hitherto,  only  a  few  post- 
mortem examinations  have  been  made.  The  muscles  in  one  case 
were  found  to  be  small  and  pale,  with  intense  granular  and  fatty 
degeneration  of  the  muscular  fibres ;  in  another  there  was  simple 
narrowing  of  the  fibres.    The  spinal  cord  and  nerves  were  normal. 

TiuLiuent. — Electricity,  massage,  regulated  voluntary  exercise, 
and  attention  to  the  general  health  are  recommended  in  order  to 
retard  as  much  as  possible  the  progress  of  the  disease. 


THOUSEN'S  DISEASE. 

This  very  rare  disease,  of  which  hitherto  ouly  a  few  cases  have 
been  recorded  in  England,  appears  to  be  a  form  of  muscular 
dyHtrophy,  and  may  properly  be  here  considered. 

It  consists  of  a  peculiar  rigidity  of  the  muscles,  which  comes 
OD  whenever  they  are  called  into  contraction  by  voluntary  im- 
pulsss  after  a  period  of  rest.  Thus,  if  the  patient  wishes  to  walk 
and  tries  to  rise  from  his  seat,  his  muscles  become  rigid,  and  he 
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is  unable  to  move ;  the  rigidity  lasts  a  few  seconds,  and  tben 
relaxes  so  tliat  he  can  at  length  get  up.  His  first  few  steps  are 
attended  with  the  same  difficulty,  but  soon  the  oontractioni 
become  more  natural,  and  shoHly  the  trouble  ceases  altogether, 
so  that  ho  walks  with  complete  freedom  and  ease.  If,  however, 
he  should  stop  for  a  minute,  the  muscles  become  rigid  on  beginning 
to  walk  again.  Quick  movements  are  thus  impossible  immediately 
after  rest,  and  sometimes  accidents  occur,  as,  for  instance,  when 
the  patient  is  descending  from  a  train,  and  having  placed  one  foot 
on  the  ground,  he  is  unable  to  bring  the  other  out  quickly  after 
it,  and  falls  in  consequence.  The  muscles  of  the  lower  ex^mity 
are  most  affected,  but  those  of  the  arms,  and  even  those  of  the 
f}ice,  ai-e  sometimes  involved  to  a  less  degree.  The  tendency  to 
rigidity  seems  to  be  increased  by  cold  and  by  mental  anxiety. 
Tlie  following  changes  are  noticed  in  the  muscles:  they  an 
hypertrophied,  but  theii'  power  of  contraction  is  rather  diminished; 
contraction  to  direct  mechanical  stimulation  (idio-muscular  con- 
ti*action)  is  siiid  to  be  in  some  cases  exaggerated  ;  the  dosure 
coutnictiou  to  sti*ong  galvanic  currants  is  much  prolonged  bevond 
the  time  of  application,  and  with  continued  application  of  the 
cunt)nt,  a  series  of  contractions  has  been  seen  to  pass  in  a  wave- 
like manner  from  the  kathode  to  the  anode.  The  reactions  to 
farailism  are  often  normal,  but  may  be  exaggerated  in  force  and 
dui*atiou.  The  disease  is  often  of  very  long  duration,  but  may 
subside. 

.£tiology. — It  happens  often  early  in  life,  may  affect  more  than 
one  member  of  a  family,  and  is  commonly  regarded  as  being  con- 
genital {myotonia  congenita). 

Pathology. — In  a  ciise  re]x>rted  by  D^jerine  and  Sottas,  the 
patient  died  of  nephritis.  The  muscles  were  large,  protruding, 
tending  to  be  more  globular  in  shape,  of  a  duller  red  coloor,  ami 
less  elastic  than  normally.  The  number  and  size  of  the  muscle- 
nuclei  wei*G  found  to  be  increased,  the  fibres  varied  much  in  size, 
some  being  very  large  indeed,  as  if  swollen.  Sometimes  the 
sarcous  elements  were  sepamted  and  the  sheath  was  filled  with 
grainules ;  or  the  muscle  substance  was  degenerated  and  vacuo- 
lated. The  connective  tissue  was  not  hypertrophied  or  fatty  aa 
in  pseudo-hypei'ti'ophic  paralysis.  These  results  agree  closely 
with  what  had  l)cen  seen  in  (K>rtions  of  mu.scle  excised  during 
life.  The  muscle-nei'ves,  nerve-trunks,  spinal  cord,  and  bulb  were 
healthy. 

Treatment. — Nothing  has  been  found  of  use.     Thomsen,  who 
suffoi-ed  from  it  himself,  atl vised  a  life  of  continued  activity. 
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RESPIRATION. 


FHTSICAL  EXAUINATION  OF   THE  CHEST. 

Since  the  lungs  are  contAineO  Hlmost  entirely  witliin  the  bony 
thorax,  or  cheat,  the  tliHeasex  of  thew  organs  are  likely  to  i¥veal 
themeelvBR  by  modifications  in  tlie  shape,  in  the  movemeDts,  and 
in  the  acoustic  pbcnomeiut  yielded  by  the  cheat.  A  consideration 
of  these  various  physical  signs  or  indications  of  lung  diseoHes  must 
precede  their  systematic  description. 

For  purposes  of  accurate  description  it  ia  necessary  to  divide 
the  surface  of  the  chest  into  regions.  Front  and  back,  i-igbt  and 
left,  suggest  themselves  at  once,  but  these  are  too  extensive. 
Some  writers  have  drawn  horizontal  and  vertical  lines,  and  given 
difibrent  names  to  the  c|uadraugular  areas  thus  indicated,  but  in 
practice  it  is  not  easy  to  remember  the  exact  pocitions  of  the 
fines.  The  same  purpose  is  sufficiently  served  by  a  reference  to 
certain  pointe  or  surfaces  in  fi'ont  or  behind,  the  regions  being 
named  according  to  their  situation  in  relation  to  these  points. 
Tims  we  have  the  sternum,  the  clavicles,  and  the  nipples  in  front, 
the  scapnlie  behind,  and  the  asilte  at  the  side,  and  we  may  recog- 
nise accordingly  the  following  regions :  From  above  downwards 
(Ml  each  side  in  front,  supra-clavicular,  clavicular,  infra- clavicular, 
mammary  and  infra-mammary ;  in  the  middle  line  supra-sternal, 
upper  sternal,  mid-sternal,  and  lower  sternal ;  at  the  side,  axillary 
and  infra -axillary ;  beliind,  supra-spinous,  infra-spinous,  infi'a- 
Bcapular,  and  inter-scapular.  These  occur  on  both  sides  of  the 
body,  except  the  sternal  i-egions,  which  are  in  the  middle  line. 
Such  regions,  it  is  true,  are  not  perfectly  defined,  but  sufficiently 
for  many  observations.  Where  perfect  accuracy  is  called  for 
1  only  be  obtained  by  stating  on  which  rib  or  intercostal 
the  point  under  investigation  k  situated,  and  how  far  from 
fixed  line  or  point,  like  the  middle  line,  the  edge  of  the 
sternum,  the  an^le  of  the  rib,  or  the  nipple. 

The  modes  of  examination  of  the  chest  are  iospectton,  palpa- 
tion, nieosuration.  percussion,  and  auscultation. 


I 
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Ikspbctios. 

|ty  xiuiply  looking  at  llie  eliest  in  front,  behind,  and  from 
iilmvii,  any  iJtenttion  in  ila  nhape  aud  movemente  can  tie  detected. 
Tin-  fliinf  points  to  be  DOtU'e^l  in  a  healthy  cheat  are  as  follows  :— 
It  liiui  II  wimuwhat  flat  oval  torni — that  is.  the  i»ntero-poat«rrior 
iliiiim-tnr  in  much  lew  than  the  tranavei'se ;  Its  great«r  breadth 
]■  lit.  tho  lowei'  part;  the  clavicles  are  only  slightly  prominent, 
with  but  little  depression  above,  and  scarcely  any  below  them  ; 
Mm  [Kwiiion  of  the  nipple  is  on  the  fourth  rib,  or  on  its  upper  or 
lower  l>ordei' ;  the  angle  (epii/astric  angle),  which  has  its  apes  at 
th<i  <<nHifonii  curtilage,  and  is  bounded  on  each  side  by  the  seventh 
ntid  eighth  (UKtal  oartilageH,  is  from  95  to  105  degrees;  the 
wtipuln  is  closely  adapted  to  the  posterior  part  of  the  thorax ;  and 
tlin  Hpine  ix  slight.  In  inspiration,  the  cheat  should  expand 
fiviii  IJ  to  2}  inches  in  circumference, the  two  Hides  should  move 
nymmetricnlly,  the  epigastric  angle  should  be  widened,  the 
Nt.nnium  thrown  forwards,  the  lower  ribs  lifted,  and  there  ^ould 
itn  only  very  slight  recession  of  the  lowest  intercostal  spaces  on 
diwip  hroiithitig. 

I)y  inspection  in  disease  we  may  see  that  one  side  is  latter  or 
more  contracted  than  the  other,  that  the  movement  is  deficient  on 
one  or  other  side,  or  that  the  intercostal  spaces  are  unduly  sucked 
in  ;  and  we  may  also  see  at  once  the  position  of  the  heart,  which 
[nay  U-  <li)(tiirbed  by  disease  of  the  lung. 

'I'lm  deformities  of  rickets  and  of  angulaj-  and  lateral  curva- 
tiiiH'n,  which  tire  not  due  to  diseases  of  the  lungs,  but  may 
HerioiiNly  impair  the  action  of  these  organs,  should  be  specially 
untcHl. 

liy  iiiHpectioti  also,  apart  from  changes  in  the  shape  and  fym- 
mntry  of  the  thorax,  we  may  note  the  chai-acter  of  the  respiratorj' 
innvpinentM.  Tlie  normal  frequency  of  respiration  in  ailulta  is 
from  Ifi  M  in  in  the  minute ;  in  children  it  is  much  more  rapid, 
mid  viiriviM  with  the  age.  !n  different  forms  of  disease,  both 
piduiiiiiiiry  "lid  of  other  origin,  the  movementa  may  be  slower  or 
iiiiirti  t'ii|iii1,  Hhallower  or  deeper,  feebler  or  stronger  tbaa  is 
iLi.i  riml,  mid  l.hoy  may  be  irregular.  The  tei-m  Jyspruta,  mectning 
ililllnidt  i-r  liiul  breathing,  is  more  gent-rally  uKed  t«  indicate  that 
lhi>  bi-eiithiiiK  ia  unduly  rapid — shortness  of  breath— or  that  it  ta 
(«<rfur»iMl  with  eflurt.  The  necessity  for  such  efibrt  may  lie  in 
wiini>  olMtrucli(m  Ui  the  passage  of  air,  or  in  defective  musonlor 
iMWui'.  Tho  difficulty  may  be  most  marked  during  inspiration 
{ttit/>intlory  dytpnaaS,  or  during  expiration  {fxpiraUirif  di/apnaa). 
If  Uiti  [wtient  is  obliged  to  sit  up  in  order  to  breathe,  aa  is  the 
POM)  in  many  pulmonary  and  cardiac  diseases,  the  condition  is 
nhilleil  orthiipntta. 
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It  is  important  also  to  note  whether  the  breathing  is  effected 
more  by  the  upper  part  of  the  chest,  which  is  normal  to  women, 
or  by  the  lower  part  and  the  diaphragm,  which  is  more  character- 
istic of  men.  The  inspection  must  be  extended  to  the  abdominal 
walls,  which  reflect,  so  to  say,  the  action  of  the  diaphragm,  advanc- 
ing when  it  contracts  and  receding  as  it  relaxes.  A  dispropor- 
tionate use  of  one  part  of  the  chest  sufff^ests  disease  in  another 
part.  The  inspectioiTshould  be  made  both  during  quiet  breathing 
and  when  the  patient  makes  a  forced  inspiration. 

A  peculiar  form  of  breathing  is  known  as  Cheyne-Stokea* 
respiration.  It  is  characterised  by  alternating  periods  of  very 
rapid  and  very  slow  movements.  As  the  movements  get  slower 
there  is  at  length  a  pause  of  several  seconds,  then  the  movements 
begin  again,  very  feeble  at  first,  then  quicker  and  stronger,  until 
they  may  occur  at  the  rate  of  50  or  60  per  minute ;  then  they 
rapidly  slow  again,  and  the  cycle  is  completed  by  the  long  pause. 
The  whole  duration  of  a  cycle  may  be  from  20  to  GO  seconds,  and 
the  number  of  respirations  in  a  cycle  varies  from  five  to  sixty. 
In  some  cases  the  clianges  in  the  breathing  are  accompanied  by 
other  curious  phenomena.  For  instance,  in  the  stage  of  i^pid 
respiiution,  the  patient  may  become  excited,  groan,  sti*uggle,  or 
even  try  to  get  out  of  bed ;  as  the  breathing  slows  he  becomes 
quiet,  djTowsyy  and  apathetic.  More  often  the  pupils  dilate  in  the 
rapid  stage,  and  contract  again  in  the  slow  period.  Cheyne- 
Stokes'  respiration  lias  not  been  fully  explained,  but  it  is  attributed 
to  exhaustion  of  the  respiratory  centre.  It  occurs  under  many 
conditions,  but  most  frequently  in  diseases  of  the  brain  and  heart, 
in  aneurysm,  and  in  urfemia.  It  often  precedes  death  only  by  a 
few  hours  or  days  ;  but  it  has  been  known  to  persist  for  months 
and  even  years ;  and  it  may  subside  entirely. 

Palpation. 

By  this  is  meant  the  act  of  laying  the  hand  upon  the  surface 
of  the  chest,  either  to  test  its  movements  or  to  study  the  vibra- 
tions of  its  walls  produced  by  the  voice  or  other  cause.  Foi*  the 
former  purpose  a  hand  is  laid  at  the  same  time  on  each  side 
below  the  clavicle,  or  in  the  infra-scapular  or  infra-axillary 
r^ion,  when  the  absolute  and  relative  amounts  of  movement  can 
be  gauged  with  some  accuracy.  For  the  latter  purpose  the  hand 
is  placed  flat  upon  the  chest  in  different  pai*ts  successively,  and 
the  patient  spcKedcs  in  a  loud,  clear  voice.  In  health  the  chest- 
wall  is  thrown  into  vibrations  which  are  plainly  perceptible  to  the 
hand  laid  upon  it  {tactile  vocal  fremitv-8,  or  tactile  vibration).  For 
this  it  is  necessary  that  there  shall  be  a  normal  vibration  of  the 
vocal  cords,  and  normal  conductivity  of  the  lungs  with  patent 
bronchial  tubes  and  spongy  lung-tissue.     The  amount  of  vibration 
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diffei^s  in  healthy  people  ;  it  is  greatest  in  adult  males  with  deep 
sonorous  voices  ;  it  is  least,  or  it  may  be  absent,  in  females  and 
children.  In  disease  it  is  diminished  or  abolished  by  anything 
which  obstructs  the  bronchial  tubes  or  compresses  the  lung,  so 
as  to  convei*t  its  spongy  tissue  into  solid — e.g.,  liquid  in  the  pleural 
cavity.  It  is  increased  under  some  conditions  of  oonsolidation 
of  the  lung-tissue  with  patency  of  the  bronchial  tubes,  especially 
pneumonia. 

By  palpition  also  can  be  recognised  the  vibrations  of  pleural 
friction,  of  bronchial  nari'owing  (rhonchi),  and  of  some  sounds 
produced  in  cavities.  The  corresponding  sounds  are  described 
under  Auscultation. 

Mensuration. 

Tlie  chest  may  be  measiu-ed  in  various  ways.  The  ordinary 
tape  measure  gives  the  circumference,  and  if  measurements  be 
taken  during  expimtion  and  full  inspiration,  the  difference  will 
give  a  i-ough  idea  of  the  expansion  of  the  chest,  or  vital  capacity. 
The  tape  shoidd  be  applied  opposite  the  nipples.  By  callipers  the 
ti*ansvei*se  and  antei'o-posterior  diameters  can  be  estimated.  The 
ci/rtomeier  consists  of  two  long  pieces  of  soft  metal,  joined  loosely 
together  by  one  end  of  each.  The  point  of  junction  is  applied  to 
the  spine,  and  the  metal  rod  on  either  side  is  wrapped  round  the 
side  of  the  chest  at  any  desired  level,  so  as  to  take  a  mould  dt  its 
shape  or  cui-ve.  The  instrument  is  then  carefully  removed,  with- 
out disturbing  the  moulded  curve,  and,  if  it  is  laid  out  on  a  lai^ 
sheet  of  ptiper  in  the  pasition  it  occupied  while  applied  to  the 
chest,  a  pencil  can  be  traced  i-ound  it,  and  a  permanent  record  of 
the  sliape  of  the  chest  is  tluis  obttiined.  Tlie  perigraph  is  another 
recording  instrument  invented  by  Giuham  Brown. 

Tlie  movements  of  the  ohest-wall  can  be  registered  on  a  dial  or 
paper  by  the  atethotjraph  of  Riegel  and  the  thoracomeier  of  Sibson. 
The  spirometer  of  Hutchinson  i^ecords,  in  cubic  inches,  the  air 
whicli  is  bi^eathed  out  of  the  chest ;  the  fullest  possible  expiration 
after  a  deep  inspinition  gives  the  vital  capacity  (oompleraental, 
tidal,  and  supplemental  air  together),  and  this  has  been  found  to 
have  a  close  relation  to  the  height  of  the  individual.  It  is  on  an 
average  174  cubic  inches  for  a  person  five  feet  high,  and  rises 
8  cubic  inches  for  every  inch  of  height.  Waldenburg's  pnewmaio- 
meter  measures  the  force  of  inspiration  and  expiration  by  means 
of  a  mercurial  miinometer.  The  inspiratory  force  raises  from 
70  to  100  mm.  of  mei-cuiT,  and  the  expiratory  force  from  90  to 
130  mm. 
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Percussion. 

In  pei-cussion  the  chest  is  struck  with  the  fingers  or  with  an 
instrument  called  a  hammer  or  pleasar,  so  as  to  elicit  a  sound.  In 
immedtaie  percussion  the  chest  is  struck  directly  with  the  hammer 
or  with  the  tips  of  the  fingei*s,  generally  the  fore,  middle,  and  ring 
fingers,  of  the  right  hand.  In  mediate  percussion  a  finger  of  the 
left  hand  or  a  small  piece  of  ivory  or  other  material,  constituting 
a  plexifn'Uerj  is  laid  upon  the  chest,  and  this  is  struck  with  the 
finger  or  hammer.  An  advantage  in  using  the  finger  as  the 
pleximeter  in  mediate  percussion  is  that  the  vibrations  of  the 
chest  can  be  felt  at  the  same  time  that  the  sound  is  heard. 

Percussion  over  the  healthy  lung  elicits  a  sound,  which  varies 
in  different  parts  of  the  chest,  but  which  has  the  general  charac- 
ters of  what  is  known  as  pulmonary  resonance.  It  is  a  luther 
full  and  low-pitched  note.  It  can  be  obtained  on  the  right  side 
from  just  above  the  clavicle  to  the  upper  portion  of  the  sixth  rib ; 
over  the  whole  of  the  sternum ;  on  the  left  side  from  above  the 
clavicle  to  the  upper  border  of  the  fourth  rib  internal  to  the  nipple, 
and  down  to  the  sixth  rib,  where  it  passes  into  the  resonance  of 
the  stomach.  In  the  right  lateral  region  it  extends  from  the  axilla 
to  a  horizontal  line  cutting  the  eighth  rib  in  the  mid-axillary  line ; 
on  the  left  side  the  axillary  resonance  is  limited  below  by  the 
upper  border  of  the  ninth  rib.  Posteriorly,  the  chest  is  resonant 
from  the  apices  to  the  lower  border  of  the  eleventh  rib  on  the  left 
8ide,  and  to  its  upper  border  on  the  right  side.  The  resonance 
extends  a  finger's  breadth  lower  than  these  limits  on  deep  inspira- 
tion. The  fulness  and  loudness  of  the  note  are  most  marked  in 
the  second  intercostal  spaces  in  front,  and  over  the  infra-scapular 
regions  behind.  Over  the  clavicle  and  sternum  it  is  less  full,  and 
of  higher  pitch;  and  over  the  supra-spinous  fossae  the  note  is 
often  deficient,  especially  in  very  muscular  or  fat  people.  At  it« 
lower  margin  the  pulmonary  resonance  is  less  marked,  and 
approximates  to  the  dulness  of  the  pai'ts  below;  it  is  called 
tranniional  dulness.  This  extends  on  the  right  side  in  a  line 
above  the  liver,  occupying  the  fifth  space  in  front,  and  the 
seventh  in  the  axillary  line ;  on  the  left  side  the  line  runs  from 
the  sternum  along  the  third  space,  turns  vertically  down  within 
the  nipple  to  the  heart's  apex,  and  may  be  again  noticed  in  the 
eighth  space  just  above  the  spleen.  Round  the  heai-t  this  corre- 
sponds with  the  deep  ca/rdiac  dulness. 

The  healthy  percussion  note  is  due  to  vibration  of  the  chest- 
walls,  and  of  the  columns  of  air  in  the  limg  beneath  the  point 
struck.  The  percussion  note  varies  in  healthy  persons  according 
to  the  thickness  of  the  parietes  (fat  or  muscle),  and  is  modified  in 
by  alterations  of  the  tissue  of  the  lung. 
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The  intensity  of  the  note  is  diminished  by  solidificatiQii  of  tl» 
lung  substance.  There  is  then  said  to  be  impairment  of  mo- 
nance,  or  duliiesa.  Much  overlying  fat  or  muscle  will  also  di- 
minish the  sound  on  percussion.  The  intensity  is  increased  ly 
the  lung-tissue  becoming  more  open  in  structure,  and  less  findy 
spongy.  This  happens  in  emphysema,  and  the  note  is  cdled 
kt/per  resonant. 

The  pitcfi,  of  the  note  is  i^ised  by  an  increase  of  tension  in  the 
chest- wall,  by  an  increase  of  tension  in  the  lung- tissue,  and  by  i 
less  length  of  the  underlying  air  coliunns.  It  is  of  course  loinsvd 
by  the  converse  conditions.  It  frequently  happens  that  diminu- 
tion of  intensity  coincides  with  elevation  of  pitch,  when  the  solidi- 
fication of  a  portion  of  the  lung  shortens  the  coliunns  of  vibntile 
air  under  the  part  percussed. 

xV  tympanitic  or  drum-like  note  is  often  observed  veir  rimihr 
to  that  which  may  be  obtained  by  percussing  the  distended 
stomach.  This  is  a  purer  note  than  the  normal  percussion-Dote, 
and  is  due  to  vibrations  taking  place  in  a  single  laige  unbroken 
s|)aco.  It  occurs  over  very  large  cavities  in  phthisis,  and  in 
pneumothomX;  where  one  pleural  cavity  is  distended  with  air. 
A  somewhat  similar  note,  but  higher- pitched,  is  heard  over  the 
up|>er  |)art  of  the  lung  in  cases  of  pleuritic  effusion  occupying 
the  lower  half  or  two-thirds  of  the  chest.  It  is  known  as  Skodmt 
resonance,  and  is  pi'obably  due  to  partial  compression,  relaxing 
the  tissue  of  the  limg,  and  thus  gi^'ing  it,  so  far  as  vibrations  are 
concei-ned,  some  of  the  characters  of  a  large  continuous  cavity. 

The  resistance  or  want  of  vibnition  of  parts  which  are  not  w 
nant  ctm  also  be  aj)pi*eciated  by  the  finger  used  as  a  pleximeter. 

Auscultation. 

This  is  the  study  of  tlie  viscem  or  other  pai't-s  of  the  body,  by 
listening  to  the  sounds  that  ai-e  produced  within  them.  It  may 
be  immediate^  when  the  ear  it«elf  is  apphed  to  the  body,  or 
mediate,  when  an  instrument  is  interposed  between  the  body  of 
the  patient  and  the  eiir  of  the  listener.  The  instrument  is  known 
MS  a  stethoscope f  and  is  used  in  a  great  variety  of  forms.  Those 
in  most  common  use  are  (1)  the  sti'aight  wooden  or  metal  stetho- 
scope, ulx)ut  eight  inches  long,  with  an  expansion  at  each  end  for 
the  chest  and  ear  respectively ;  and  {'2)  the  binam-al  stethoscope. 
The  latter  has  the  advantiige  of  flexibility,  and  can  be  used  in  all 
jKxsitions  of  the  patient. 

By  auscultiition  of  the  hmgs  we  study  the  character  (tf  the 
bi'eath -sounds,  the  transmission  of  the  voice  through  the  chest, 
and  the  ti'ansmission  of  the  cough. 

Auscultation  of  the  Breath-Sounds.— If  the  healthy  lung  is 
auscultated,  one  hears  everywhei'e,  with  each  respiration,  a  sound 
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which  is  knowD  as  the  twrnxU  brwUh-iound,  or  ixaietUar  murmttr. 
It  may  be  iiuihtted  by  blowing  softly,  with  the  lips  placed  in  the 
position  to  pronounce  the  Gemuui  "  w"  or  English  soft  "'v,'*  As 
itt*  name  implies,  it  has  been  regarded  as  due  to  vibrationa 
produced  in  the  air-vesicles,  as  the  air  passes  from  the  minute 
bronchial  tubes  into  the  wider  alveolar  spaces  beyond ;  but  the 
vibrations  of  the  air  passing  between  the  vocal  cords  certainly 
contribute  to  it.  The  vesiculur  mtu-mur  is  heard  daring  inspira- 
tion, but  the  expimtory  act  is  either  (|nit«  silent,  or  is  accompanied 
by  a  similar  sound,  much  softer,  and  much  shorter  in  dumtion. 
In  certain  parts  of  the  chest  the  ve«cular  murmur  gives  place  to 
a  sound  having  the  characters  which  will  be  presently  described 
as  those  of  bronchial  breatKing.  These  parts  are  the  upper  end  of 
the  storuum,  the  first  costal  cartilages  at  their  junction  with  the 
sternum,  and  a  diamond -^^ped  space  at  the  back  in  the  middle 
line,  including  the  seventh  cervical  and  fii-st  dorsal  spine.  Else- 
where the  vesicular  murmur  is  always  present,  as  long  as  the  lung 
is  healthy  and  the  air-passages  are  pervious.  In  children  the 
vesicular  murmur  is  louder  than  in  adults. 

Diminiahed  vesicular  murmar,  deficient  entry  of  aii",  or  absence 
of  breath-sound,  occurs  if  the  air-vesicles  are  obliterated  by 
pressure,  or  displaced  from  the  surface  of  the  cheet,  or  if  the 
bronchus  communicating  with  them  is  obstructed  or  obliterated. 

Ijtereaaed  oeticitlar  mitrmt^  happens  (1)  over  both  lungs  from 
hurried  respiration ;  (2)  over  one  lung  or  part  of  a  lung,  when 
another  part  of  the  lung  is  not  properly  in  use.  It  is  then  called 
oompenBolary  or  mtppUmentary  breathii^.  It  is  louder  and  harsher 
than  the  normal  breath-sound,  and  the  expiratory  murmur  is 
almost  or  entirely  suppressed. 

Interrupted  breathing. ^In  this  the  inspiratory  murmur  is 
jerky  or  wavy,  from  irregular  expansion  of  the  lung,  of  which  the 
cause  may  be  mechanical  obstruction  to  the  entry  of  air,  irregular 
muscular  action  from  nervousness,  or  the  cardiac  impulse.  The 
term  eog-whsd  re^iration  is  sometimes  used. 

Bronchial  brtathing  or  tabular  brralhmg.^-Th'w  modification  of 

I  the  hreath-sounds  has  the  following  features :- — Tiie  inspiratory 

■imd  expiratoiy  sounds  are  of  equal  length ;  they  are  distinctly 

Ueparate  from  one  another :  they  are  of  higher  pitch,  and  liollower 

Hthan   the   vesicular  murmiu-.     The  sound   may  be   imil4ited    by 

■placing  the  mouth  and  tongue  in  the  position  to  pronounce  the 

B^Oennan  "  ch,"  and  then  blowing  in  and  out ;  hut  there  may  be 

P*ery  considerable  variety  in  both  the  pitch  and  hollowness  of 

sounds  that  may  still  all  he  called  bronchial.     Such  double  hollow 

sounds  are  heard  normally  over  the  larynx,  over  the  trachea,  and 

over  the  origins  of  the  larger  bronchi,  at  the  top  of  the  chest,  as 

already  stated ;  but  if  they  are  heard  in  other  parts  of  the  chest 

I  tliey  are  due  to  modifications  of  the  lung  tissue,  mostly  a  conversion 
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of  the  s{X)n^y  lung  tissue  into  solid  lung  tissue,  either  by  filling  up 
of  tlie  air-cells  (pneumonia,  phthisis),  or  by  compression  from 
without  (pleuritic  effusion).  The  necessary  condition  seems  to  be 
patency  of  the  bronchial  tubes  with  consolidation  of  the  long 
between  the  bronchus  and  the  surface.  Very  different  views  are 
still  held  iis  to  the  cause  of  the  sound.  It  is  obvious  that  the 
vesiculai'  element  of  the  breath-sound  is  abolished.  One  of  the 
earliest  views  was  that  the  glottic  sound  was  conducted  to  the 
surface  by  the  solid  lung ;  another  view  is  tliat  the  glottic  vibra- 
tions are  more  pei-fectly  conducted  ahmg  the  tubes,  dissipation 
l)eing  prevented  by  the  solid  lung  (H.  Mackenzie);  another  is 
that  the  glottic  vibnitions  are  resonated  in  the  tube  of  the  affected 
pail:. ;  another,  that  the  otherwise  quiescent  column  of  air  in  the 
bronchial  tube  of  tlie  consolidated  part  is  set  in  vibration  by  the 
air  ciu'rents  moving  aci'oss  its  mouth  in  the  larger  tube  with 
which  it  commimicates  (Bullar).  Hronchitil  breathing  may  also 
be  pi'oduced  in  small  cavities,  and  in  dilated  bronchial  tubes.  Its 
pitch  and  hollowncss  are  determined  by  the  length  or  size  of  the 
tube  or  cavity  in  which  resonance  takes  place ;  the  higher-pitched, 
"  whiffing,"  varieties  occurring  in  the  naiTower  or  shorter  tubes, 
the  lower-pitched  in  the  larger  tubes. 

Cai^rnoiis  breathing. — By  this  tei-m  is  meant  a  very  hollow 
breath-sound,  in  other  I'espects  like  bi*onchial  breathing.  Soch 
hollow  sounds  oft-en  take  place  in  connection  with  rather  lai^ 
cavities,  but  tliere  is  no  biTwid  line  of  difference  between  cavernous 
breathing  and  hollow  bronchial  breathing;  and  breath-sounds 
which  deserve  the  name  of  cavernous  are  often  heard  over  solid 
lung. 

Avi})}u)ric  Itreathlng. — This  Ls  a  still  more  hollow,  double  sound 
with  a  peculiar  metallic  or  ringing  chai'acter,  such  as  may  be 
produced  by  blowing  softly  into  the  mouth  of  a  nanx>w-necked 
glass  jar  or  vase.  In  its  strictest  sense  it  is  I'ai'ely  heard,  and 
then  only  in  very  large  cavities,  or  in  pneumothorax. 

It  is  import-ant  to  note  tliat  loudness  is  not  a  necessary  feature 
of  either  bronchial,  uivernous,  or  amphoric  bi'eathing;  the  latter 
espec^ially  is  often  quite  soft. 

Adventitious  Sounds. — The  woi-d  adventitious  expresses  the 
fact  that  these  sounds  may  genei'ally  be  heard  in  addition  to,  and 
at  the  same  time  wa,  the  oitiinaiy  breath-sounds  or  the  breath- 
hounds  modilied  a^  above.  The  adventitious  sounds  ai*e  rhonAi^ 
stridor,  rdles,  and  frictica-sounds. 

Khonchi  are  more  oi'  less  musical  sounds,  due  to  obstruction  of 
the  bronchial  tul)es,  by  accumulation  of  mucus,  thickening  of  the 
mucous  membrane,  or  spasmodic  contraction  of  their  muscular 
fibi-es.  The  sounds  vary  very  much  according  to  the  size  of  the 
biT>nchial  tul)e  and  the  extent  of  the  nairowing,  and  are  likened 
to   various   familuu:  soiuuls.  such  as  cooing,  gitxining,  snoring, 
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grunting,  or  whistling.  The  lower  pitched,  snoring  sounds  are 
called  sonorous  rhonchi,  and  are  produced  in  the  larger  tubes ;  the 
higher  pitched,  whistling  sounds  are  called  sibilant  rhonchi,  and 
are  produced  in  the  smaller  tubes.  They  may  be  heard  with 
expiration  or  inspiration,  and  are  constantly  changing  in  position 
and  loudness.  Loud  sonorous  rhonchi  are  often  audible  to  those 
standing  near  the  patient,  and  constitute  *'  wheezing." 

Stridor  is  a  loud,  harshly  musical  sound,  which  is  produced  by 
constriction  of  the  glottis,  trachea,  or  one  main  bronchus.  It  is 
less  changeable  than  rhonchus,  is  audible  over  the  greater  part  of 
the  chest,  and  can  sometimes  be  heard  by  those  near  the  patient 
without  the  aid  of  the  stethoscope. 

Edles  are  various  forms  of  crackling  or  rattling  sounds,  which 
are  produced  in  the  medium-sized  and  smaller  bronchial  tubes, 
or  in  pulmonary  cavities,  by  the  air  forcing  its  way  into  fluid 
secretions  accumulated  there,  and  thus  causing  bubbles  to  foim 
and  burst  with  a  slight  noise.  They  are  sometimes  distinguished 
as  moist  sounds,  from  rhonchi  or  dry  sounds ;  but  this  is  unde- 
sirable, if  rhonchi  may  themselves  be  due  to  the  presence  of 
mucus.  The  r&les  differ  according  to  the  size  of  the  bubbles,  and 
are  called  snuUl,  medium^  and  large.  Riles  are  also  divided  into 
bubhUng  and  crackling ;  the  latter  have  a  sharp,  clear,  ringing, 
explosive  character,  which  is  probably  due  to  their  occurrence  in 
the  midst  of  consolidated  lung,  and  to  consequent  special  con- 
ditions of  resonance ;  the  former,  or  bubbling  riles,  are  duU,  not 
ringing  or  explosive^  and  occur  mostly  in  tubes  surrounded  by 
normal  spongy  tissue.  Crackling  riles  are  sometimes  called 
eonsonoHng  from  their  supposed  acoustic  origin;  and  bubbling 
r&leSy  non-consonating  in  contrast. 

Thus  we  have  riles  which  are 


smaU, 

medium-sized, 
or  large. 


(crackling  (consonating), 
or 
bubbling  (non-consonating  ) 
Ourgling  is  a  coarse  rile  which  occurs  in  large  cavities. 
Crqniaiion  is  a  term  that  has  been  used  indiscriminately  for  all 
r&lee,  but  is  now  generally  confined  to  a  very  fine  rile,  so  fine  as 
to  be  suggestive  of  an  origin  in  dry  materials  (rubbing  of  hair 
doee  to  tl^  ear,  rustling  of  silk,  or  tearing  of  paper).     It  is  heard 
in  the  early  stage  of  pneumonia,  in  oedema  of  the  lung,  and  in 
hmg  that  is  forcibly  expanded  after  prolonged  collapse.     It  is 
probably  due  to  the  opening  up  of  minute  bronchioles  or  even 
air-vesicles  that  have  been   adherent  by  sticky  fluid,  or  from 
simple  disuse.     Crepitation  and  the  finer  riles  are  heard  only 
during  inspiration ;  medium-sized  and  coarser  riles  may  be  heard 
during  expiration  also. 

MetaUie  HnJUing  is  resonance  caused  by  a  rile  in  a  large  cavity. 
FrietMn  sotind,  or  pleuritic  rub^  is  produced  by  the  rubbing 

2b 
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together  of  two  pleural  surfaces  roughened  by  inflammatiou.  Ii 
its  most  characteristic  form  it  is  a  rough,  grating,  interruptec 
sound,  like  that  which  may  be  heard  on  forcibly  dragging  tw( 
pieces  of  leather  over  one  another,  or  on  rubbing  the  palmai 
surface  of  a  finger  over  a  wooden  surface.  It  is  best  heard  during 
inspii^ation,  but  may  be  heard  with  expiration  also. 

It  must  be  remembei*ed  that  any  of  the  above  morbid  sounds,  ii 
not  heai*d  during  ti^nquil  breathing,  may  possibly  be  brought  oal 
when  the  patient  takes  a  deep  inspiration. 

Auscultation  of  the  Voice. — In  most  people  the  voice  i: 
ti-ansmittcd  through  the  chest,  and  can  be  heard  by  the  ear  oi 
stethoscope  placed  on  any  part  of  it ;  this  is  called  iHxxU  resonance 

Diminished  or  ahsetU  vocal  resonance, — In  children  and  femalei 
with  voices  of  high  register,  the  vocal  resonance  may  be  slight  on 
absent.  In  disease  its  absence  is  produced  by  obstruction  of  th< 
bi'onchus,  or  compi'ession  of  the  lung,  involving  the  bronchus. 

Increased  vocal  resonance. — Bronchophony, — There  is  naturally 
a  louder  vocal  resonance  at  those  }X)ints  where  bronchial  breathing 
is  normally  heard — namely,  the  sterno-clavicular  articulation,  anc 
the  inter-scapular  region  {see  p.  388).  In  disease,  it  is  caused  b] 
consolidation  of  the  lung  around  patent  bronchial  tubes,  such  aj 
occurs  in  pneumonia,  tubercular  consolidation,  and  sometame 
compression  by  liquid.  It  has  been  explained  as  the  result  o 
increased  conducting  power  on  the  part  of  the  solid  lung,  but  thi 
view  that  it  is  due  to  altered  conditions  of  resonance  in  the  tube 
of  the  affected  lung  is,  to  my  mind,  more  probable. 

Pectoriloquy  is  the  cleai*  transmission  of  articulate  sounds,  a 
distinguished  from  mere  loudness  of  transmission  of  the  voca 
vibi'ations  in  bronchophony.  It  may  be  recc^ised  when  thi 
patient  speaks  loudly,  but  it  is  best  observed  by  asking  thi 
patient  to  whisper,  when  the  laiyngeal  vibmtions  are  absent 
It  is  obsei'ved  over  pulmonary  cavities,  and  over  eonsolidatet 
Umg. 

jEgophcny  consists  of  a  peculiar  iumoI  or  twanging  modifioatio] 
of  the  voice,  heard  thix)ugh  the  chest.  It  derives  its  name  froc 
its  supposed  resemblance  to  the  bleating  of  a  goat.  It  appeal 
to  be  due  to  the  suppression  of  the  fundamental  tone,  and  th 
lower  hai*monics  of  the  vowel  sounds  (as  pointed  out  by  the  lat 
Dr.  Stone),  while  the  higher  harmonics  are  transmitted  in  a 
accentiuited  fonn,  and  pixKluce  a  discordant  note.  Its  moc 
common  cause  is  imdoubtedly  the  presence  of  liquid  in  the  pleun 
and  the  suppression  of  the  lower  tones  is  attributed  to  thei 
inability  to  [>ass  through — that  is,  to  set  up  vibrations  in — th 
layer  of  liquid ;  but  it  appears  to  me,  it  is  better  explained  b 
supposing  that  the  bronchLtl  tubes  are  modified  by  compressios 
so  that  whereas  normally  they  resonate  the  lower  harmonics,  noi 
they  can  resonate  only  the  higher  harmonics ;  thus  the  fonnc 
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are  stopped  not  at  the  fluid,  but  at  the  bronchial  tubes.  JElgo- 
phonj  is  commonly  heard  at  the  middle  of  the  back  behind, 
internal  to,  or  below,  or  over  the  lower  end  of  the  scapula  ;  some- 
times over  a  large  area  with  a  vertical  extent  of  several  inches, 
and  not  necessarily  limited  to  the  upper  edge  of  the  layer  of 
liquid.  It  is  occasionally  heard  in  front.  Sometimes,  also,  though 
rarely,  it  is  heard  distinctly  when  no  liquid  is  present,  but  the 
condition  of  the  tubes  is  modified  in  some  other  way  :  thus  it  may 
occur  in  pneumonic  consolidation,  with  a  bronchial  tube  containing 
fibrin.  It  is  best  brought  out  by  asking  the  patient  to  utter  words 
containing  the  vowels  i  and  e,  which  depend  on  the  presence  of  the 
higher  hajmonics,  such  as  "  three,"  "  ninety-nine." 

Auflcnltation  of  the  Ootigli. — The  patient  is  directed  to  cough 
while  the  physician  auscultates  the  chest.  Increased  resonance  of 
the  cough  occurs  under  the  same  conditions  as  increased  resonance 
of  the  voice  (consolidated  lung  and  cavity) ;  moreover,  the  cough, 
and  the  forced  inspiration  preceding  it,  will  reveal  the  existence 
of  r&les  that  are  not  obvious  on  ordinary  inspiration.  In  infants 
the  spontaneous  cough  supplies  the  information  as  to  vocal 
resonance,  which  is  given  in  adults  by  speaking. 


Auscultatory  Percussion. 

In  this  process  a  stethoscope  is  placed  on  the  chest,  and  the 
sorfaoe  is  percussed  around  it;  minute  differences  of  resonance 
are  thus  detected.  It  is  not  much  employed,  except  in  the 
production  of  the  bell  sotmd  or  bruit  cTairain,  which  occurs  in 
pneumothorax.  While  the  physician  listens  with  the  stethoscope 
to  one  part  of  the  chest,  presumed  to  be  the  subject  of  pneumo- 
thorax, an  assistant  lays  one  coin  on  the  chest,  and  strikes  it 
with  another.  The  noise  is  resonated  in  the  hollow  cavity,  and 
transmitted  as  a  loud  ringing  musical  note  through  the  stetho- 
scope. 

SUCCUSSION. 

In  cases  of  hydro-  or  pyo-pneumothorax,  shaking  the  patient 
(Hippocratic  Succussion)  will  elicit  a  aplaahing  sound,  due  to 
mixture  of  the  air  and  liquid  contained  in  the  pleural  cavity. 


t  or  THE  NASAL  PASSAORB. 
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I 


COKTZA. 

Odtts*,  BkaU  eaturfa,  cr  *-  cold  in  (be  bead,"  is  so  familiar  to 
tuf  I  inwii .  tbkt  ■  brief  duMiiption  vill  soffim.     It  is  n  catarrhal 

vbidt  often  iaTolveBklaothecoBJuaeliTK,  frontal siDuaet),  phajynx, 
and  Eustediian  tubfs,  and  Bwr  spnad  to  tbe  laniis  aod  the 
bnMK^ial  tabea.  It  is  moat  tamBaaoly  tbe  result  of  exposure  to 
cold,  eitber  bj-  nttiDg  in  a  drai^t,  staying  out  Ut*  at  night,  or 
by  getting  wet  a&d  failing  to  dtange  tb«  daoip  clothes ;  but  it  uot 
infraqumtJy  runs  tbroogh  a  boosebold  in  a  way  which  st3x)ngl,T 
suggests  that  it  ia  primarily  infectious  in  its  nature.  An  attack 
of  sneezing  is  one  of  the  first  symptoms,  but  this  may  be  preceded 
by  a  feeling  of  indispoBition,  with  chilUoess,  headache,  dryness  of 
the  throat,  and  loas  of  appetite. 

The  sneezing  is  moo  followed  br  the  discharge  of  clear  mucus 
from  the  na»«,  wbich  reqiiirm  tbe  frequent  use  of  the  pocket- 
handkerchief  ;  and  there  is  a  feeling  of  ^uffiness  in  the  nose,  due 
to  swelling  of  the  mucous  membrane.  At  tbe  »me  time,  the  eyes 
are  suffost'd  and  wal«r  freely,  there  ts  pain  over  tie  eyebrow  from 
iiUplicHtioD  of  the  frontal  sinus,  the  throat  is  sore,  taste  and  anell 
au*  inipaii'ed,  and  there  may  be  dmfness  from  closure  of  the 
KuBtJichiaii  tube.  Some  febrile  reaction  is  present  at  the  same 
tiun>  If  til'^  (atarrb  extends  to  llie  krj-nx,  tbe  Toice  is  hoarse, 
Hnil  ihi'rB  ia  winstant  irritating  cough  ;  and  its  further  spread  to 
llie  K)ii(P<  win  cause  the  symptoms  described  below  under  Bn>Q. 
tftiitii).  After  a  few  days  the  mucou.1  discharge  becomes  thicker 
antt  iMirt*  opaque,  and  may  ultimately  be  quite  purulent,  oon- 
l^HHur  tliua  for  a  variable  period,  from  two  or  three  days  to  a 
WMkw  ««w«v-  During  this  time  the  [lutient  is  liable  to  fresh 
■    1*  of  the  inflammation. 

^^^ \ji  milil  forma  little  requires  to  be  done.     Free 

fc|  KMiItt  by  meons  of  adilitional  blankets,  a  hot  batb,  or 

^Jh^tt*.  «ft"i  '^""'  **  ''^^^  '''*  disease  ;  if  cough  be 

I  A  few  drops  of  ipecBciwnha  wine,   with    spirits   of 

__J>  ^  rtunpou'wl  tincture  of  camp)ior  will  relieve.  Local 

k.—  >i««i  mi»A  ^"^  '^^  ^'*'  ^'*''^''  ""*  powder  or  sola- 

.  Mixture  of   bismuth,  sulinit.  ^vj.,  morph. 

^^,(.^  T^i, ;  2  oi'  S  dmchms  to  be  snuffed  up 

-  ^   ..  A*  «W»W»  «f  *  ^'^y  (Furrier);  or  mentbtd, 

_    ^^   «  1^1^  M)d.  boric,  2  parts.     A  solution  of 
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cocaine  (2  to  4  per  cent.)  may  be  sprayed  into  the  nostrils.  In- 
ternally, in  a  pure  nasal  catajrh,  after  the  first  few  days,  tonics, 
such  as  quinine,  will  do  good. 


HAT  FEVEB. 

{Summer  Cata/rrh.     Hay  Asihm^i,) 

This  is  a  very  severe  catarrh  which  occurs  to  certain  individuals, 
year  after  year,  in  the  early  part  of  the  summer — that  is  during 
June  or  July,  when  grasses  and  other  plants  are  flowering.  The 
symptoms  maybe  chiefly  nasal,  like  those  just  described,  or  chiefly 
lnt>nchial,  when  the  disorder  may  be  called  hay  asthma.  It  is 
undoubtedly,  for  the  most  part,  due  to  the  diffusion  of  pollen- 
grains  in  the  air,  and  their  contact  with  the  nasal,  conjunctival, 
or  bronchial  mucous  membrane,  in  persons  peculiarly  susceptible 
to  this  form  of  irritation.  Such  persons  are  more  often  men  than 
women,  are  generally  among  the  middle  and  higher  classes  of 
society,  of  neurotic  disposition,  and  have  their  first  attack  before 
the  middle  period  of  life.  There  is  sometimes  a  chronic  thicken- 
ing of  the  nasal  mucous  membrane,  or  chronic  hypertrophic 
rhinitis,  which  renders  the  individual  constantly  liable  to  catar- 
rhal attacks ;  and  this,  or  a  like  morbid  condition,  is  thought  by 
some  to  be  constant  and  primary.  By  others  the  disease  is 
regarded  as  a  part  of  pulmonary  asthma. 

Treatment. — Residence  in  the  country  during  the  hay  time 
and  exposure  to  the  emanations  of  grasses  must  be  avoided ;  if 
the  sufferer  goes  out,  he  may  wear  a  veil  over  the  eyes  or  nose. 
LocaUy,  M.  Mackenzie  recommended  a  spray  of  a  4  or  G  per  cent, 
solution  of  cocaine  to  the  eyes ;  for  the  nose,  the  cocaine  spray 
should  be  followed  by  the  daily  introduction  along  the  floor  of 
the  nose  of  a  bougie,  smeared  with  vaseline  or  oil,  and  left  in  for 
ten  minutes  at  first,  and  for  gradually  increasing  periods  up  to 
half-an-hour  or  longer.  He  mentions,  also  favouiubly,  borax  and 
soda  washes,  the  vapom*  of  benzoin,  and  the  insufflation  into  the 
nose  of  morphia  (-^  gr.)  and  bismuth  subnitrate  (1  gr.).  Where 
there  is  chronic  hypertrophic  rhinitis,  the  application  of  the 
galvano-cautery  to  the  swollen  mucous  membrane,  after  the  pre- 
liminary use  of  a  2  per  cent,  solution  of  cocaine,  seems  to  be 
quickly  curative.  Internally,  valerianate  of  zinc  and  asafoetida, 
quinine,  arsenic,  belladonna,  and  bromide  of  potassium,  are  of 
most  value.  If  the  symptoms  are  chiefly  bronchial,  they  may  be 
treated,  like  ordinary  asthma,   by  nitre-paper  or  stramonium 
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EPI8TAXI8. 

Epistaxis,  or  bleeding  from  the  nose,  may  depend  upon  local  or 
general  conditions.  Among  the  former  are  acute  catarrhal,  and 
tubercular  and  syphilitic  lesions :  and  traumatic  lesiona,  such  as 
blows  and  picking.  Epistaxis  is  not  uncommon  in  childhood  and 
early  youth  from  causes  that  are  not  always  obvious,  unless  it  be 
simply  delicacy  of  tissue  ;  it  is  less  common  in  middle  age,  but  is 
again  frequent  in  elderly  people,  whose  vessels  are  beginning  to 
degenerate.  It  is  thus  related  to  atheroma.  It  occurs  also  at  all 
ages  in  connection  with  Bright's  disease,  cirrhosis  of  the  liver, 
cardiac  valvular  disease,  the  various  diseases  of  the  blood,  such  as 
scurvy,  purpura,  and  di£ferent  forms  of  aniemia,  and  some  infec- 
tious diseases,  such  as  enteric  and  relapsing  fevers. 

The  bleeding  is  often  from  the  anterior  part  of  the  septum  ;  if 
blood  flows  from  the  posterior  nares  it  may  trickle  down  the  fauces 
into  the  stomach,  and  be  subsequently  vomited  or  passed  per  rec- 
tum :  or  it  may  cause  cough  and  give  rise  to  a  suspicion  of  hemo- 
ptysis. A  pre-existing  headache  is  sometimes  relieved  by  a 
moderate  bleeding. 

Epistaxis,  even  if  abundant,  usually  ceases  of  itself,  but  it  may 
recur  so  frequently,  and  thus  cause  so  much  anaemia,  that  treatment 
becomes  essential.  It  may  be  stopped  by  keeping  the  patient  in 
a  sitting  jx)sture,  I'aising  the  arms  above  the  head,  and  applying 
an  ice-bag  to  the  back  of  the  neck.  If  this  is  not  suflSicient  the 
anterior  or  posterior  nares  should  be  plugged,  and  ergot,  gallic 
acid,  or  other  haemostatic,  may  be  given  internally,  or  ex^tin  sab- 
cutaneously. 


DISEASES   OF  THE  LARYNX. 


LABTNGITIS. 

Laryngitis,  or  infliimmation  of  the  larynx,  may  be  acute  or 
chronic,  and  arises  from  a  number  of  causes.  Amongst  these  are — 
expasure  to  wet  and  cold,  and  the  ordinary  conditions  of  catarrhal 
inflammation ;  contact  with  irntating  vapoiu^,  air  charged  with 
dust  or  other  minute  pii*ticles,  or  scalding  water ;  the  impaction 
of  foi'eign  bodies,  or  direct  injury  in  other  ways ;  extension  of 
inflammation  from  surrounding  jNirts,  the  pharynx,  the  bronchi 
and  trachea,  or  the  tissues  outside ;  the  growth  of  tuberde, 
cancer,  and  syphilitic  gummata ;  the  circulation  of  poisons  in  the 
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blocni,  such  as  those  of  diphtheria  and  measles,  and  finally  Bright's 
disease.  The  results  differ  somewhat  according  to  the  cause,  and 
one  can  readily  distinguish  a  catarrhal  laryngitis,  an  (Edematous 
laryngitis,  the  membranous  laryngitis  of  diphtheria,  and  the 
laryngitis  of  phthisis  and  of  syphilis. 

Acute  Catarrhal  Laryngitis. 

^Etiology. — This  is  mostly  the  result  of  exposure  to  cold  air, 
but  also  arises  from  irritating  vapours,  dusty  air,  the  entrance  of 
foreign  bodies,  inflammation  spreading  from  the  pharynx  or 
bronchi,  and  as  one  of  the  effects  of  the  poison  of  measles.  Some 
people  are  liable  to  it  whenever  they  get  a  severe  nasal  or  bronchial 
catarrh. 

Morbid  Anatomy. — The  disease  consists  of  swelling  and 
increaBed  vascularity  of  the  mucous  membrane  of  the  larynx,  with 
the  secretion  of  more  or  less  mucus,  or  in  later  stages  muco-pus. 
Occasionally  slight  abrasions  of  the  epithelium  occur,  and  less 
frequently  hemorrhage  takes  place  into  the  tissue  of  the  mucous 
membrane  or  on  the  surface.  In  very  severe  cases  there  is  oedema 
of  the  submucous  tissues.  As  a  result  of  the  inflammation  of  the 
overlying  structures  certain  changes  take  place  in  the  neuro- 
muscular apparatus  of  the  larynx,  especially  paralysis  of  the 
thyro-arytenoid  muscles  (internal  tensors). 

Symptoms. — There  is  at  first  soreness  or  dryness  of  the  throat, 
and  the  voice  becomes  hoarse  or  entirely  lost.  There  is  occa- 
sional irritating  cough,  shrill,  husky,  or  toneless,  with  expectora- 
tion from  time  to  time  of  small  plugs  of  mucus.  Respiration  is 
generally  but  little  affected,  but  there  may,  in  exceptional  cases, 
be  some  stridor,  or  mucous  riles,  produced  in  the  larynx  ;  and  in 
children  dyspncea  is  much  more  often  a  marked  symptom.  Fever 
may  be  slight  or  none.  On  examination  with  the  laryngoscope 
the  lar3nix  is  seen  to  be  reddened,  either  generally  or  in  patches, 
the  posterior  ends  of  the  vocal  cords,  the  inter-aiytenoid  space, 
and  the  ventricular  bands  being  most  frequently  affected.  In  con- 
sequence of  the  thyro-arytenoid  paralysis,  the  cords  fail  to  meet 
in  the  middle,  leaving  a  fusiform  opening,  and  to  this,  as  well 
as  to  swelling  of  the  inter-arytenoid  fold,  the  loss  of  voice  is  to  be 
attributed. 

Children  are  liable  to  a  form  of  acute  laryngitis  {spurious  croup , 
laryngitis  stridulosa)^  which  is  characterised  by  the  sudden  de- 
▼e^pment  of  suffocative  symptoms,  frequently  in  the  middle  of 
the  night.  A  child,  who  has  gone  to  bed  apparently  well,  wakes 
up  suddenly  in  terror,  with  severe  dyspnoea,  and  a  barking  or 
husky  cough,  followed  by  loud  and  prolonged  crowing  inspiration. 
The  voice  is  husky  and  feeble,  and  the  features  are  congested ;  if 
the  condition  continues,  the  face  may  become  pale  and  livid,  and 
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suffocation  seems  imminent.  Usually,  however,  in  a  short  tune 
the  symptoms  liecome  less  severe,  and  the  child  falls  asleep. 
Either  on  tlie  same  night,  after  a  few  hours*  sleep,  or  on  subse- 
quent nights,  the  Siime  attacks  of  threatening  sufibcatdon  with 
croupy  inspiration  may  take  place.  In  association  with  these 
attiicks,  there  is  more  fever  (white  tongue,  flushed  face,  hot  skin, 
<^.)  than  conmionly  occurs  in  catarrhal  laiyngitis  of  adults.  The 
attiicks  have  been  attributed  to  muscular  spasm  set  up  by  laiynr 
gitis  ;  but  Mackenzie  attributes  them  to  the  inspiration  of  mucus 
in  the  nairow  glottis  of  the  child  during  sleep.  These  symptoms 
are  apt  to  recur  in  the  same  individual  whenever  he  catches  cold; 
they  are,  however,  rarely  fatal. 

The  Prognosis  is  mostly  favoumble ;  acute  laryngitis  generally 
subsides  in  the  course  of  a  few  days. 

The  Diagnosis  is  genei-ally  simple,  especially  in  adults; 
diphtheria  is  more  severe,  and  may  be  accompanied  by  membrane 
on  the  fauces,  by  the  expectoiution  of  membrane,  or  by  albu- 
minuria. 

Treatment. — For  acute  laiyngitis  the  patient  should  be  placed 
in  a  uniformly  warm  atmosphere,  and  use  steam  inhalations  from 
a  suitable  inhaler  frequently.  This  may  be  charged  with  tr. 
benzoin  co.  (3j.  to  a  pint  of  water),  or  succus  conii  (3ii->  with 
sodii  ciirb.  exsic.  20  gr.),  or  lupulin  (o^^s.)  ;  or  the  air  may  be  kept 
constiintly  moist  by  the  use  of  a  bronchitis-kettle.  Demulcent 
liquids  should  be  diiink  freely,  or  small  pieces  of  ice  nuiy  be  sucked. 
The  iiritiition  of  cough  sliould  be  allayed  by  opiates.  The  diet  or 
regimen  usual  in  febrile  affections  will  of  course  be  followed.  It 
is  of  great  impoitance  that  the  patient  should  abstain  as  much  as 
possible  from  using  the  voice.  Local  applications  by  the  laiyngeal 
brush  seem  not  to  be  advisable  till  the  later  stages,  when  astrin- 
gent solutions  may  be  used  {see  p.  305). 

For  spurious  croup  an  emetic  is  often  useful,  such  as  sulphate 
of  zinc  (5  to  J  0  gmins),  or  ipecticuanha  (2  to  5  grains  of  powder, 
or  a  dnurhm  of  the  wine  eveiy  ten  minutes,  till  vomiting  is  pro- 
duced). In  addition,  hot  fbinnels  or  a  hot  sponge  should  be  applied 
to  the  thi*oat.  In  the  int<?rvals,  the  lar}'ngitis  is  to  be  treated  by 
a  moist  warm  atmosphere  (steam-kettle)  and  small  doses  ci 
bi'omides  or  chlonil. 

(Edematous  Laryngitis. 

JEtiology. — This  occurs  specially  in  yoimg  adults,  and  in  males 
more  often  tlian  in  females.  It  is  sometimes  caused  by  exposure 
to  cold,  and  not  infrequently,  according  to  Mackenzie,  is  brought 
on  by  septic  influences  among  hospital  nui'ses,  students,  and  others. 
It  may  \)e  a  result  of  the  administi'ation  of  iodide  of  potassium. 
Inflammations  of  the  pharynx,  probably  of  erysipelatous  nature, 
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and  suiii»jriifie>  •liphtlieri.i,  disease'  of   the  eartila<^^e.N  and  periehon 
driiuii.siich  as  (X'cur  in  enteric  fev(.*r,  syphilis,  and  phthisis,  eelhdit  is 
of  the  neck   spreiiding   fiom  aneurytim  and  tumour  iii  tlie  chest, 
or  that  known  as  angina  Ludavici,  and  the  contact  of  boiling  water, 
are  among  its  causes ;  and  it  alse  occurs  in  Bright's  disease. 

Morbid  Anatomy. — It  consists  of  an  effusion  of  inflammatory 
serum  into  the  submucous  tissue,  and  the  serum  contains  more  or 
less  leucocytes,  so  that  it  may  be  sero-purulent ;  or  actual  pus  is 
dif^ised  through  the  tissue. 

Symxitoms. — These  are  often  very  rapidly  developed,  and 
within  a  few  hours  the  patient  may  be  in  imminent  danger  from 
the  obstruction  to  respiration  produced  by  the  swelling.  Besides 
the  dyspnoea,  which  is  the  prominent  symptom,  dysphagia  is 
also  experienced,  the  voice  becomes  hoarse,  feeble,  or  disappears 
entirely,  and  there  is  more  or  less  stridor  in  respiration.  Tlie 
laryngoscope  reveals  enormous  swelling  of  the  epiglottis,  which 
forms  a  thick  semicircular  fold,  or  shows  its  two  lateral  halves 
much  swoUen  and  pressed  together ;  in  colour  it  is  bright  red. 
The  sweUing  also  affects  the  ary-epiglottic  folds  and  the  ventri- 
cular bands,  but  rarely  the  vocal  cords  themselves.  The  swollen 
epiglottis  can  be  also  felt  by  the  finger,  or  even  seen  on  depressing 
the  tongue  with  a  spatula.  Care  must  be  taken  not  to  set  up  a 
spasm  of  the  larynx. 

A  aubglottic  oedema  is  also  described,  but  in  Mackenzie's 
experience  this  is  of  a  chronic  nature. 

The  Diagnosis  rests  on  actual  inspection  with  the  lar3mgo- 
scope ;  in  its  absence,  examination  of  the  epiglottis  with  the 
finger  may  help. 

The  Prognosis  in  cases  of  extensive  oedema  is  a  serious  one ; 
in  those  which  arise  from  blood-poisoning  the  latter  may  be  fatal 
even  if  the  dyspnoea  is  relieved. 

Treatment. — The  object  should  be  to  remove  the  lar3mgeal 
obstruction  as  soon  as  possible.  Local  bleeding  by  means  of 
leeches,  inhalation  of  tannin  spray  (Trousseau),  sucking  ice, 
potassium  bromide  in  10  or  20  grain  doses,  and  the  subcutaneous 
injection  of  pilocarpin  nitrate  may  cause  the  oedema  to  subside  ; 
but  if  the  dyspnoea  is  urgent  the  swollen  epiglottis  should  be 
scarified  by  the  laryngeal  lancet,  or  by  a  curved  bistoury,  covered 
nearly  to  ^e  point  with  adhesive  plaster,  and  the  throat  should  be 
gargled  with  warm  water  after  the  operation.  If  this  fails,  intu- 
bation or  tracheotomy  must  be  performed.  Quinine  and  iron 
should  be  given  internally. 

Membranous  Laryngitis. 

JBtiology. — The  most  common  cause  of  membranous  laryngitis 
is  dif^theria,  and  it  has  been  already  shown  (p.  110)  that  this 
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disease,  beginning  in  the  fauces,  frequently  spreads  to  the  larynx 
and  trachea,  and  there  produces  the  characteristic  membrane, 
with  dangerous  suffocative  symptoms.  But  quite  independently 
of  faucial  inflammation,  a  membranous  laryngitis  occurs,  of  whidi 
the  laryngeal  and  tracheal  symptoms  are  precisely  similar  to  those 
occurring  in  undoubted  diphtheria,  and  which  is  undoubtedly,  in 
the  majority  of  cases,  diphtheritic. 

It  is  of  interest  to  note  that  these  primary  laryngeal  cases  are 
more  common  in  children  than  in  adults,  and  that  they  are  less 
often  accompanied  by  albuminuria,  or  followed  by  paralysis,  than 
those  in  which  the  throat  first  suffers. 

A  membranous  laiyngitis  also  occurs  occasionally  in  connection 
with  other  specific  fevers,  such  as  scarlatina  or  measles ;  and  it 
may  certainly  be  produced  by  traimiatic  causes  or  local  irritants, 
such  as  chemical  vapours,  boiling  water,  or  impacted  foreign 
bodies. 

Symptoms. — ^The  local  s3anptoms  will  be  like  those  already  de- 
scribed under  diphtheria  {see  p.  109) ;  but  the  toxic  s3rmptom8  of  an 
infectious  disease  will  be  al:^nt  or  little  pronounced,  when  the 
cause  is  more  distinctly  traimiatic. 

Diagnosis. — In  the  majority  of  children  taken  with  dyspmetf 
ringing  or  "  croupy  "  cough,  and  retraction  of  the  chest,  withoni 
apparent  cause,  and  thi'eatened  with  suffocation  in  from  one  to 
three  or  four  days,  membi-anous  larjmgitis  is  present ;  but  it  is 
generally  impossible  to  carry  out  an  examination  with  the 
laryngoscope,  and  the  first  proof  of  the  presence  of  membrane 
may  be  provided  at  or  after  the  operation  for  tracheotomy.  It 
is  distinguished  from  lar3aigitis  stridulosa  (p.  391),  by  the 
more  gradual  development,  and  more  imiform  progress  of  the 
dyspn(¥a. 

Treatment. — Membi-anous  laryngitis  may  be  treated  as  shown 
under  diphtheria,  both  when  it  is  due  to  this  disease,  and  when  it 
is  associated  with  scarlet  fever,  measles,  or  other  infectious  illness. 
The  antitoxin  of  diphtheria  should  be  used  in  the  first  case. 

CuRoyic  Catarrhal  Laryngitis. 

JEtiology. — This  is  often  the  result  of  acute  laiyngitis,  e&pe- 
cially  when  the  latter  is  not  properly  treated  with  complete  rest 
of  voice.  It  is  seen  in  those  who  use  the  voice  continuously  for 
long  perimls,  and  with  much  exei-tion,  like  costermongers,  school- 
ma8tei*s,  and  clergymen.  It  may  extend  from  the  phaiynz,  and 
is  thus  often  induced  })v  the  excessive  use  of  alcohol  or  tobacco. 

Symptoms. — There  is  hoiirseness  of  voice,  accompanied  by 
drj'ness,  ii-ritiition  of  the  thi-ot^t,  and  tickling  on  prolonged  use  <rf 
the  larynx  ;  or  there  may  be  loss  of  voice.  The  cough  is  frequent, 
but  there  may  be  only  a  little  hawking-up ;  and  flie  ezpectora- 
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tion,  which    is    mostly  viscid   mucus,  is  never  abundant.      The 
symptoms  are  often  most  marked  after  an  interval  of  rest,  and 
disappear  during  the  effort  of  talking,  until  after  a  time  fatigue 
again  ensues.     Dyspnoea  is  generally  absent.     With  the  laryngo- 
scope more  or  less  congestion  of  the  mucous  membrane  is  seen 
to  be  present,  and  this  may  be  diffused  or  unequally  distributed, 
and  mucus  is  here  and  there  adherent  to  the  surface.     In  old 
cases    the   mucous   and   submucous  tissues  become  swollen  and 
thickened,  especially  over  the  epiglottis,  interarytenoid  fold  and 
ventricuku*   bands,  and   the   vocal    cords  may  become  granular. 
The  mobihty  of  the  vocal  cords  is  impaired,  partly  by  a  paralysis 
of  some  of  the  muscles  of  the  larynx,  which,  according  to  Ziem- 
ssen,   is  more  often  unilateral   than   bilateral ;    partly  by  the 
thickening    of    the    mucous  membrane.      Indeed,  the  swollen 
interarytenoid  fold  may  project  between  the  cords  on  phonation 
so  as  to  hinder  their  closiu-e.     Erosions,  or  superficial  ulcerations, 
are  often  present^  especially  on  the  cartilaginous  part  of  the  vocal 
oords,  and  between  the  arytenoid  cartilages. 

Diagnosis. — This  must  be  made  from  the  history  and  the  laryn- 
goscopic  appearances,  in  which  the  thickening  has  to  be  distin- 
guished from  the  transparent  sweUing  of  oedema,  and  the  dull-red 
swellings  of  tubercular  laryngitis.  In  cases  of  long  standing  the 
possibility  of  its  connection  with  phthisis  must  be  carefully 
inquired  into,  and  in  older  patients  malignant  disease  may  cause 
a  chronic  thickening,  which  is  likely  to  afifect  one  cord  only,  and 
to  impair  its  movement. 

Treatment. — The  condition  is  very  troublesome,  and  requires 
persistent  treatment.  The  patient  should  protect  himself  from 
cold  and  exposure  by  suitable  clothing,  as  well  as  by  confinement 
to  the  house  in  bad  weather ;  and  he  should  talk  as  little  as  pos- 
sihLei  Change  of  residence  to  a  mild  and  equable  climate  may  be 
also  beneficial.  Astringents  should  be  applied  by  means  of  the 
laiyngeal  brush.  For  this  purpose  the  following  solutions  may  be 
used  :  Cupri  sulph.,  10  grains  to  an  ounce  of  water  or  glycerin ; 
zinci  chlorid.,  80  grains;  argent,  nit.,  10  to  80,  or  even  90 grains ; 
zinci  sulph.,  10  grains ;  alum,  80  grains.  One  of  these  should  be 
employed  daily  for  seven  days,  on  alternate  days  during  the  next 
two  weeks,  and  so  on  with  gradually  decreasing  frequency.  The 
spray  inhalations  are  also  useful,  such  as  zinci  chlorid.,  2  grains  to 
an  ounce  of  water,  or  iron-alum,  8  grains  ;  and  these  may  be  con- 
tinued during  convalescence.  For  cases  with  excessive  secretion 
Bfackenzie  recommends  the  local  application  of  turpentine  ;  and 
3arbolic  acid  (3ss.-3j.  to  glycerin  5j.)  for  cases  with  long-standing 
bypenemia  and  diminished  secretion.  The  paralysis  of  chronic 
laxyngitis  requires  to  be  treated  by  electricity  applied  intern- 
Uly. 
A  mbgloUic  chronic  laryngitis  has  been  described,  in  which  the 
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mucous  meinbi'ane  below  the  vocal  cord  becomes  much  tiiickened 
and  hypertrophied,  so  a«  to  be  easily  visible  like  a  secotid  true  oord. 
Its  exact  natiu*e  is  uncertain,  but  Mackenzie  has  found  it  result 
from  disease  of  the  cricoid  and  arytenoid  cartilages.  The  prognosis 
is  vei-y  unfavourable,  and  active  treatment  is  required  of  the 
same  kind  as  that  employed  in  ordinary  chronic  laryngitis  to 
prevent  hypertrophy.  In  late  stages  bougies  may  be  required  to 
dilate  the  glottis,  and  tracheotomy  has  been  several  times  found 
necessary. 

Glandular  laryngitis,  in  which  the  racemose  glands  are  chiefly 
affected,  is  genemlly  associated  with  follicular  laryngitis.  The 
symptoms  tire  those  of  a  mild  chronic  laryngitis,  and  require 
astringent  t]*eatment.  Nitrate  of  silver  solution,  20  grains  to  an 
ounce  of  water,  has  been  especially  recommended. 


LABTNQEAL  PEBI0H0NDBITI8. 

Tliis  vaiiety  of  deep  inflammation  of  the  larynx  requires  a  few 
woi'ds.     It  is  mostly  the  result  of  phthisis,  carcinoma,  syphilis,  or 
enteric  fever  affecting  the  larynx,  oi-  of  simple  chronic  kuryngitiB. 
It  miiy  also  arise  from  traumatic  ctuises,  such  as  direct  injury  by 
a  blow  or  from  cut  tlu*oat,  an  impacted  foreign  body,  the  pressure 
of  the  larynx  against  the  spinal  column  in  patients  confined  to  the 
recumbent  position,  or  the  frecjuent  passage  of  bougies  down  the 
(esophagus.     As  a  result  of  the  inflammation  the  perichondrium 
bec!omes  thickened,  pus  forms  in  it«  fibres  and  collects  between  it 
and   the  cartilage,  which,  se^mrated  from  its  nutritive  supply, 
becomes  necrosed.   The  stiiictures  superficial  to  the  perichondrium 
also  become  inflamed,  ceilematous,  and  purulent ;  thus  an  abecesB 
is  formed,  which  contains  the  dead  fragment  of  cartilage.     This 
sequestrum  may  remain  for  months  or  years  aft«r  the  opening  of 
the  abscess :  on  its  removal  the  jmrtw  will  contract  and  cause 
deformity  and  stenosis  of  the  larj'nx. 

Symptoms. — Dull,  aching  pain,  tenderness  on  manipulation, 
with  difliculty  of  swallowing,  and  hoai'seness  of  voice  or  aphoniay 
are  the  usual  symptoms,  varying  somewhat  according  to  tJie  mr- 
tilage  affected,  and  often  very  much  masked  in  secondary  cases ; 
thus  in  t)ri)hoid  fever,  loss  of  voice  may  be  the  only  symptom 
suggesting  an  inquiry  into  the  condition  of  the  larynx.  If  the 
membrane  on  the  outer  side  of  the  thyi-oid  is  affected,  there  will 
be  swelling  in  the  neck  and  formation  of  an  abscess.  If  the  inner 
surface  of  the  thyroid,  or  the  cricoid  or  arytenoid  cartilage,  is 
affected,  there  is  anlematous  infilti'ation  of  the  interior  of  the  laiynx 
con-esjwnding  to  it,  which  will  be  visible  with  the  laryngoscope. 
The  mobility  of  the  vocal  cords  may  be  lessened  by  paralysiB  of 
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.  the     posterior    crico-aryteiioiJs   wlieo    the    cricoid    cartilftge    is 
I   diseased,  and  by  dii'ect  iiuplicatiuD  of  the  conl  when  one  arytenoid 


I 


The  Prognosis  is  unfavourable;  when  the  primarj-  cause,  as 
typhoid  or  syphilis,  if  not  in  itself  fatal,  troublesome  contractions 
of  the  glotti-s  ensue  after  discharge  of  the  cartilage  ;  and  pneu- 
monia and  gangrene  of  the  lung  have  occurred  from  insufllation  of 
the  offensive  saci-etion. 

XreSitmeiit. — In  acute  cases,  the  inflammation  may  be  reduced 
by  the  application  of  leeches  or  an  ic«-bag  to  the  surface.  If  an 
abscess  forms  it  must  be  incised.  Often,  however,  tracheotomy 
is  required,  and  before  the  tube  can  be  dispensed  with,  the  con- 
traction of  the  glottis  has  to  be  treated  perseveringly  by  dilatation 
or  othei'  operative 


TUBERCLE   OF   THE   LARYNX. 

It  is  well  known  that  amongst  patients  suffering  fi-om  phthifiis 
a  considerable  portion  have  n  laryngeal  affection,  which  has  been 
described  aa  lanpuftal  phthisU.  Different  opinions  have  been  held 
as  to  its  relation  to  the  pulmonaiy  disease,  but  two  facts  ore  now 
well  established  :  one  that  the  disease  of  the  larynx  is  always  pre- 
ceded by  disease  of  the  lungs ;  the  other  that,  in  the  large 
majority  of  cases  at  least,  the  disease  is  due  to  the  deposit  of 
tubercles  in  the  lai'yngeal  tissues.  The  tubercles  occur  as  miuut« 
ooUections  of  cells  in  the  mucous  or  submucous  tissues,  forming, 
perhaps,  alight  pi-omiuences  on  the  surface,  leading  in  time  to 
more  or  less,  often  considerable,  ipdetna  of  the  surrounding  ports, 
and  later  to  ulceration.  Extending  more  deeply  in  severe  cases, 
the  inflammatory  process  leads  to  perichondritis  and  necrosis  of  the 
cartUages.  The  most  freqnent  seats  of  the  deposit  are  the  mucous 
membrane  covering  the  epiglottis  and  the  arytenoid  cartilages,  the 
ary-epiglottic  folds,  the  ventricular  bands,  and  the  vocal  cords. 
Paralysis  of  the  vocal  cords  may  be  simultaneously  caused  by 
thickening  of  the  right  pleum  involving  the  right  re^uiTent  laiyn- 
geal  nerve,  or  tubereulous  bronchial  glands  pressing  upon  one  or 
both. 

'Ihe  Symptomii  are  those  of  chi-onic  laryngitis,  and  present 
nothing  cliaracterLstic.  In  cases  of  ordinary  severity,  hoarseness 
of  voice,  frequent  husky  cough,  and  pain  on  swallowing,  are  the 

rminent  symptoms.  Sometimes  in  early  stages  the  voice  may 
lo'A  entirely  from  functional  failure,  in  later  stages,  from  para- 
J^sis  of  a  vocal  cord,  or  extensive  destruction  ;  and  swallowing 
may  be  not  only  painful  but  difficult  on  account  of  swelling  of  the 
as,  or  fi'om  their  destioiction  preventing  perfect  closure  of  the 
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P  The  eough  is  occasionally  severe  and  pBTOxysmal,  and 
'b  variable,  de^kendiiig  rather  an  the  condition  of  the 
lungH  than  on  th&t  of  the  larynx.  In  a  small  number  of  eaisea, 
considerable  obstruction  to  respiration  arises.  In  early  stages  tha 
Iaiytiffoeeo]>e  showci  pallor  of  the  mucaus  membrane ;  aad  a  decided 
aDKmiH  of  the  lurynx  occurs  quite  early  in  many  cases  of  phthi--- 
Wheti  nHlema  takes  place  it  often  assumes  a  characterietic  appear- 
iLUCti,  the  ary-epiglottiic  folds  on  one  or  both  sidea  being  swollen  t^ 
Into  a  pale  globular  or  pyriform  tumour — the  base  backwards,  tha 

fiolnt  foi-wardH ;  and  when  both  are  affected  the  swellings  ooalesoe 
n  the  middle  tine.  The  epiglottis  is  often  wdematous  and  thick- 
nnud,  forming  a  turban'sbaped  swelling  ;  and  the  same  thickening 
may  affect  the  ventricular  bands,  which  are,  however,  often  con- 
iwiled.  Hubsequently,  numerous  ulcers  form  upon  the  swollen 
tlwuoH.  The  vocal  cords,  though  not  much  thickened,  also  be- 
CKuno  the  seat  of  ulcers,  which  o<«upy  chiefly  the  posterior 
1ml  vox. 

DUgnosis. — This  must  be  made  partly  from  the  laiyugoscopic 
itppoRTuncee,  partly  from  the  condition  of  the  lungs.  Many  cases 
iiocur  in  patients  with  obvious  phthisis.  The  pyriform  sweltings 
iif  the  ary-epiglottic  fold  are  characteristic  of  the  condition  ;  but 
whun  they  are  absent  there  may  be  difficulty  in  dietinguishing  it 
fiiini  ehronic  catarrhal  laryTigitia  and  from  syphilitic  disease.  la 
r  there  are  less  swelling  and  more  congestion  than  in 
tulntrcular  laryngitis ;  in  syphilis  the  ulcers  are  generally  latter 
iiiiil  ilueiKr,  situate  upon  a  more  inflamed  base,  and  solitary ;  the 
t)ili>kT<nuig  is  more  irregular,  and  the  disease  often  unilateral. 
l'Hi>t'«>'<'UH  ulceration  is  sometimes  difficult  to  distinguish  from 
|i|)itl  i'(  tubercle ;  cancer  is  often  unilateral,  and  occurs  in  older 
liHliuulM, 

PmuoiU. — This  is  naturally  bad,  and  permanent  arrest  of  the 
^Vtit|it<>uiM  Ih  (]uite  i-ai'e. 

TiMtinint. — 'In  early  stages  relief  is  obtained  by  the  use  at 
tuUiM^il  imlringfints,  as  in  chronic  laryngitis.  Perehloride  and 
«iili>l»>[ii  iif  ii'iin  have  been  especially  recommended.     Inhalations 

.,|  ii,,,  u.|" r  .'omfiound  tincture  of  benzoin  (3*8- in  a  jugful  of 

1„,l1.i,     u.ii.  L  I f  tupulinum  (7js».)  are  of  value.     Where  the 

,  ,„,   I,  , .  Ml   >>rii>.<  the  greatest  benefit  is  derived  from  inauffla- 

l[,,u  \l,>i|.luiii'  iicL'tate  {\  gr.  to  J  gr,),  with  ^  gr.  of  starch,  tan 
bii  uuiliikli'il  iin  Iho  larynx  by  means  of  the  laryngeal  insufflator, 
•I  \v\<»  With  H  utirvud  nozzle,  which  is  introduced  into  the  back  ol 
\\w  ViwrnXK  uvw  tim  lurynx,  with  the  aid  of  the  laryngoscope. 
^*wu  oi  mo  untliiM  of  n  mixture  of  morphine  acetate,  I  part,  bono 
HI  lit  itud  KHV>ri<n»  V  parts  each,  and  starch  7  paits,  may  also  be 
iiMit  A  k^NwIli  apcoy  (!'*  pel*  cent.),  and  menthol  pastilles  are 
(iUi  \v>i»i.\\\  ,    ,    . 

Wttviv  Vlit'l*  !•  uln-nition  some  success  lias  attended  the  ra- 
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peated  use  of  an  aqueous  solution  of  lactic  acid  (20  to  80  per  cent.), 
which  should  be  applied  firmly  by  means  of  a  pledget  of  lint ;  and 
the  surface  may  in  some  cases  be  with  advantage  scraped  by  a 
curette,  both  to  remove  diseased  tissue  and  to  help  the  action  of  the 
acid.  Rosenberg  advocates  the  injection  of  a  20  per  cent,  solution 
of  menthol  in  olive  oil.  Fifteen  minims  are  used  at  the  first 
sitting,  and  larger  quantities  afterwards.  Fluids  thickened  with 
arrowroot,  cornflour,  or  isinglass,  are  best  given  where  swallowing 
is  difficult  from  food  entering  the  larynx,  or,  in  extreme  cases,  an 
oesophageal  tube  may  be  necessary.  (Edema  may  have  to  be 
treated  with  scarification,  and  tracheotomy  may  be  required  in 
urgent  dyspnoea.  The  general  treatment  suitable  to  cases  of 
phthisis  must  at  the  same  time  be  continued. 


SYPHILIS  OF  THE  LARYNX. 

The  larynx  appears  mostly  to  be  afi^ected  in  the  later  stages  of 
syphilis,  often  several  years  after  infection ;  but  occasionally 
earlier  manifestations  occur.  Amongst  these  are  chronic  hyper- 
aemia,  superficial  ulcerations,  and  condylomata  or  mucous  patches  : 
the  last  are  very  rare.  In  the  later  stages  of  the  disease,  gum- 
mata  and  deep  ulcerations  occur.  The  former  are  roimd  elevations 
of  the  same  colour  as  the  rest  of  the  larynx,  from  the  size  of  a 
pin's  head  up  to  that  of  a  pea,  generally  single  and  situate  on  the 
posterior  wall  of  the  larynx,  the  epiglottis,  ventricular  bands,  or  ary- 
epiglottic  folds.  They  may  ulcerate  deeply  or  become  absorbed. 
The  ulcers  of  late  syphilis,  though  in  themselves  not  unlike  tuber- 
cular ulcers,  solitary,  or  only  two  in  number,  and  often  confined 
to  one  side  of  the  larynx,  are  generally  deeper,  and  surrounded 
with  more  inflammatory  redness.  They  also  develop  very  rapidly 
in  a  few  days.  Lar3mgeal  oedema,  and  perichondritis  with  laryn- 
geal necrosis,  occasionally  result,  and  the  cicatrisation  of  ulcers 
frequently  leads  to  the  imion  of  parts  of  the  lar3mx  to  each  other, 
or  to  the  pharynx,  so  that  serious  distortions  of  the  larynx  or  con- 
tractions of  the  glottis  ensue.  Thus  the  cords  may  be  united  by 
a  web,  or  the  epiglottis  may  be  fixed  to  the  pharynx. 

SymptomB. — These  are  not  distinctive,  and  vary  much,  accord- 
ing to  the  severity  of  the  lesion.  They  are  hoarseness  or  loss  of 
voice,  oocaaionally  cough  in  earlier  stages,  and  more  or  less 
dyspnoea  in  later  stages.  Swallowing  is  often  painful,  though  the 
aba^ce  of  pain  when  not  swallowing  is  remarkable.  Muco-puru- 
lent  expectoration  with  blood  may  accompany  extensive  ulceration, 
and  in  a  few  cases  free  haemorrhage  has  taken  place. 

Htr^diiairy  syphilis  of  the  larynx  in  children  has  been  seen  by 
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Mackenzie  in  the  form  of  ulcerations  of  the  epiglottis.  German 
writers  have  recoixled  instances  in  infants. 

Diagnosis. — Syphilis  of  the  laiynx  may  be  confounded  not  only 
with  tubercle,  but  also  with  cancer,  la  this  last  the  ulcer  is 
generally  preceded  and  accompanied  by  growth,  in  the  form  of 
nodulai-  excrescences.  The  ulcers  of  cancer  may  be  very  large, 
and  the  surrounding  tissue  is  inflamed.  The  hasty  diagnosis  of 
syphilitic  laryngitis  from  the  history  alone,  without  a  laryngo- 
scopic  examination,  is  to  be  deprecated.  Dyspnoea  and  stridor  in 
such  |)ersons  may  arise  from  paralysis  of  the  vocal  cords,  from 
aneuiysm  pressing  on  the  trachea  or  laryngeal  nerves,  or  from 
syphilitic  steuasis  of  the  trachea  or  one  bronchus. 

Prognosis  is  not  specially  imfavourable  to  life. 

Treatment. — S\7)hilitic  lesions  yield  to  the  vigorous  use  of 
mei*cur}'  (especially  by  inunction)  or  of  iodide  of  potassium.  Hie 
resulting  contractions  may  necassitate  tracheotomy  or  intubation. 
The  voice  is  then  commonly  lost,  and  generally  a  tube  has  to  be 
worn  for  life ;  but  attempts  may  be  made  to  dilate  the  glottis 
mechanically,  or  to  divide  a  web  by  the  cutting  fcHnoeps,  or  cUlator, 
or  by  the  electric  cautery. 


LUPUS  OF  THE  LARYNX. 

Lupus,  of  which  a  fuller  desciiption  is  given  under  Diseases  of 
the  Skin,  rai-ely  attacks  the  laiynx ;  although  the  systematic 
examination  of  this  part  in  persons  with  lupus  of  the  skin  hu 
shown  it  to  be  often  present  when  not  in  the  least  suspected. 

It  occui*s  as  |>ale  or  dark-i*ed  nodules,  or  papillary  outgrowths, 
isolated  or  grouped  upon  a  hypenemic  base,  appearing  first  and 
most  often  upon  the  epiglottis,  then  upon  the  ary-epiglottic  folds, 
and  posterior  wall  of  the  lai'^nix,  and  least  often  upon  the  vocal 
cords.  As  they  inci-ease  in  size  they  cause  a  general  thickening 
of  the  parts.  Lsiter  on,  ulceration  takes  place,  and  the  ulcers  an 
followed  by  scai*s,  in  which  again  fresh  nodules  may  appear ;  bat 
the  cicatrisation  rarely  leads  to  high  degrees  of  stenosis. 

Ssrmptoms. — There  are  some  soreness,  trouble  in  swallowing, 
and  altei'ation  in  the  voice,  which  becomes  hoarse  or  is  even  lost. 
Dyspn<pa  may  occur  in  late  stages. 

Treatment. — This  has  consisted  chiefly  of  local  applications  of 
tincture  of  iodine,  iodoform,  nitrate  of  silver  and  lactic  acid,  and 
the  use  of  the  electric  cauter}',  or  of  the  curette  («90  Tubercle  of 
the  Larynx).     (Jod  liver  oil  should  be  given  internally. 


TtrMOtJRS  OF  THE  LARYNX.  iOl 

TUMOURS  OF  THE  LARYNX. 

Benign  Tumours. 

These  are  papilloma,  fibroma,  mucous  cyst,  myxoma,  angioma, 
and  lipoma.  The  last  three  are  quite  i-are,  and  occur  especially 
in  children. 

PcbpiUomata  are  the  most  common.  They  are  frequently  about 
the  size  of  a  pea,  but  may  be  as  small  as  a  mustard-seed,  or  in 
rare  cases  as  large  as  a  walnut.  They  are  pink,  whitish-grey,  or 
red,  have  an  uneven,  or  papillated,  or  warty  surface,  and  grow 
mostly  from  a  broad  base.  They  are  often  multiple,  and  their 
usual  seat  is  the  vocal  coi'd  on  one  or  both  sides,  or  the  angle 
between  the  cords  ;  sometimes  the  ventricular  bands  or  the  epi- 
glottis. They  are  liable  to  recur  after  removal,  and  in  a  few 
instances  have  been  known  to  undergo  epitheliomatous  degener- 
ation. 

Fibr(yinata^  or  fibrous  polypi,  are  of  slower  gi-owth,  and  show  no 
tendency  to  recur.  They  are  round  or  oval,  sessile  or  peduncu- 
lated, with  a  smooth  smface  and  bright  red  coloui*.  Usually  of 
hard  consistence,  they  are  more  rarely  soft,  and  contain  a  good 
deal  of  serous  fluid  in  the  meshes  of  the  fibrous  tissue.  They  are 
generally  single,  and  arise  from  one  of  the  vocal  cords. 

Mucous  cyata  arise  commonly  from  the  epiglottis,  and  are  sur- 
rounded with  an  area  of  injected  mucous  membrane.  They  have 
dense  walls,  and  are  filled  with  thick,  white,  sebaceous  material, 
or  thinner  yellowish  or  brown  fluid. 

The  Ssnnptoms  of  tumours  depend  upon  their  seat.  If  situate 
upon  the  vocal  cords  the  voice  is  impaired  or  lost ;  and  impaument 
of  voice  is  the  commonest  symptom.  If  the  tumour  is  sufficiently 
large,  dyspnoea  is  present.  Dysphagia  from  implication  of  the 
epiglottis,  and  cough,  generally  diy  and  hacking,  also  occur.  In 
children  the  cough  may  be  croupy.     Pain  appears  to  be  rare. 

The  Treatment  is  removal  by  surgical  operation,  for  the  details 
of  which  the  reader  is  referred  to  surgical  works,  or  special 
treatises. 

Malignant  Tumours. 

These  are  mostly  epithelioma,  but  scirrhus,  encephaloid  cancer, 
and  sarcoma  also  occur.  They  ai*e  more  frequent  in  men  than  in 
women,  and  appear  commonly  in  advanced  life.  The  posterior 
part  of  the  cricoid  cartilage  and  the  vocal  cords  appear  to  be  the 
most  frequent  seats  of  commencement  of  the  gi-owth  (Semon)  ;  but 
it  may  begin  in  the  epiglottis,  or  the  ventricular  bands,  and  it 
may  involve  the  whole  larynx,  so  that  after  a  time  it  is  impossible 
to  say  where  it  has  begun.     The  appearance  is  at  first  not  dis- 

2c 
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tinctive ;  it  may  be  an  infiltrating  or  warty  growth,  or  a  definite 
tumoui*.  But  it  shortly  ulcerates,  vegetations  spring  up  about 
the  margins  in  epithelioma,  and  these  ulcerating  in  their  turn,  the 
diseai>e  rapidly  spreads.  The  surface  is  often  ooY&reA  with  pus,  or 
sanguineous  muco-pus,  and  occasionally  free  hemorrhage  takes 
place.  GiMematous  laiyngitis  and  perichondritis  occur  as  compli- 
cations. The  laiynx  is,  of  course,  afiected  sometimes  by  cancer 
spreading  fi-om  the  phar}'nx  or  the  neck. 

Symptoms. — Dyspnoea,  dysphagia,  and  alteration  of  the  voice 
occur  as  in  other  laiyngeal  affections.  An  important  feature  is 
pain^  which  is  at  first  local,  but  subsequently  radiates  to  the  ear, 
orbit,  or  forehead.  As  ulceration  proceeds,  the  breath  becomes 
fcetid,  and  hfemon'hage  may  occur.  The  voice  early  becomee 
hoarse,  but  is  lurely  completely  lost.  Occasionally  the  sub-maadl- 
lary  glands  ai*e  implicated,  and  in  i-are  cases  the  thyroid  cartilage 
is  distended  by  the  growth  within. 

The  Diagnosis  is  often  difficult  at  first,  but  on  the  appearance 
of  a  tumour  its  features,  the  age  of  the  patient,  and  the  absence  of 
a  histoiy  of  syphilis,  or  of  long-continued  chronic  laryngitis,  will 
afibi-d  strong  evidence  of  its  cancerous  nature. 

The  Prognosis  is  uiifavoui'able,  and  the  only  successful  Treat- 
ment must  be  surgical.  A  sufficient  number  of  operations  for  the 
removal  of  the  gix>wth  have  been  successful  to  justify  this  proce- 
dure being  considered  whenever  an  early  diagnosis  can  be  made. 


FOBEIQN  BODIES  IN  THE  LABYNZ. 

There  are  a  large  number  of  foi-eign  bodies  which  have  at 
difiei^ent  times  found  theii-  way  into  the  larynx.  Among  these 
are  peas,  beans,  buttons,  coins,  fiTigments  of  bone,  shells,  pebbles, 
artificial  teeth,  portions  of  solid  food,  and  pieces  of  children's  toys. 
The  obstruction  may  be  at  once  fatal,  or  it  may  be  so  slight  as  to 
be  scai*cely  noticeable.  Indeed,  it  should  be  remembered  that  it 
is  not  always  known  to  patients  or  then*  friends  that  a  foreign 
Ixxly  lias  been  introduced.  Thus  a  child  attending  among  my 
out-patients  for  phthisis,  was  one  day  left  in  a  perambulator  out- 
side a  shop,  while  its  mother  went  in  to  purchase  something ;  it 
was  suddenly  taken  with  '*  convulsions,"  became  black  in  the  face, 
and  died.  It  was  only  on  jx>st-mortem  examination  that  it  was 
discovei-ed  that  a  pea  had  got  into  the  larynx,  where  it  lay  com- 
pletely occluding  the  glottis.  Another  interesting  case  was  com- 
municated by  Mr.  Golding-Bii-d  and  myself  to  the  Clinical  Society. 
A  man  came  to  the  hospitiil  for  hoarseness  and  occasional  ooogh. 
On  exjimining  the  larynx  I  saw  what  ap|)eared  to  be  a  white  hoDj 
substance  below  the  vocal  cords.     On  telling  him  he  appeared  to 
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have  a  piece  of  bone  in  his  throat,  he  remembered  that  three 
months  previously  he  had  by  accident  swallowed  a  piece  of  bone 
in  some  sheep's-head  broth,  that  it  stuck  in  his  throat  and  nearly 
choked  him,  but  that  his  wife  forced  a  passage  with  the  gravy- 
spoon.  He  was  relieved,  and,  though  the  laryngeal  trouble 
followed,  he  had  no  idea  but  that  he  had  properly  swallowed  the 
piece  of  bone,  which  proved,  on  removal  by  laryngotomy,  to  be 
three-quarters  by  five- eighths  of  an  inch  in  size. 

Impacted  foreign  bodies  may  give  rise  to  secondary  inflamma- 
tion, cedema,  or  hsBmorrhage,  or  to  pain  and  spasm.  Sometimes  a 
change  in  their  position  may  cause  sudden  death.  Their  position 
and  relations  should  be  accurately  estimated,  and  they  should  be 
removed,  if  possible,  by  forceps  through  the  upper  opening  of  the 
glottis,  even  when  they  are  below  the  cords.  But  they  may  require 
thyrotomy,  or  infra-thyroid  laryngotomy. 


PARALYSIS  OF   THE  LARYNQEAL  MUSOLES. 

From  the  peculiai*  course  of  the  recun^ent  laiyngeal  nerve — the 
chief  motor  nerve  of  the  larynx — paralysis  of  these  muscles  has 
often  a  diagnostic  importance  beyond  that  of  the  trouble  arising 
locaUy.  But  it  may  be  caused  by  lesions  not  only  of  the  laryngeal 
nerves,  but  also  of  the  vagus  above  their  origin,  and  of  the  medulla 
where  the  nuclei  are  situate.  Thus  laryngeal  paralysis  is  a  part 
of  "  bulbar  paralysis,"  results  from  syphilis  and  tumours  affecting 
the  medulla  oblongata,  and  occurs  occasionally  in  association  with 
locomotor  ataxy  and  insular  sclerosis.  The  vagus  in  the  neck 
may  be  compressed  by  tumours  and  enlarged  glands,  or  may  be 
injured  by  wounds  or  operations.  The  recurrent  laryngeal  nerves 
are  in  danger  in  two  situations — the  thorax  and  the  neck ;  and 
the  left  is  the  more  liable  to  lesion  from  its  curving  round  the 
arch  of  the  aorta,  whereas  the  right  goes  no  lower  than  the  sub- 
clavian artery.  Either  of  them  may  be  sometimes  involved  in  the 
fibrous  thickening  at  the  apex  of  the  lung  in  chronic  phthisis,  but 
the  left  is  especially  liable  to  be  compressed  by  mediastinal 
tumours,  by  enlarged  bronchial  glands,  and  by  aneurysm  of  the 
aich  of  the  aorta.  In  the  neck  the  two  nerves  ascending  to  the 
laiynx  lie  between  the  trachea  and  the  oesophagus,  and  may  be 
involved  together  in  cancer  of  the  latter,  or  compressed  by  an 
enlarged  thyroid  body.  Paralysis  also  occurs,  as  already  stated, 
in  catarrh,  and  from  other  local  affections  of  the  larynx;  as  a 
result  of  diphtheria,  influenza,  and  other  infectious  diseases, 
chrcmic  alcoholism,  and  poisoning  by  lead  and  ai*senic ;  and,  finally, 
as  a  purely  functional  failure,  or  part  of  hysteria.  The  more  impor- 
tant forms  of  paralysis  will  now  be  described. 
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Co!dPLET£  Paralysis  of  thb  Yocal  Cords. 

This  is  the  result  of  lesions  dividing  or  severely  injunng  the 
recuri'ent  Imyngetil  nerve,  or  the  vagus  above ;  or  cvf  HiflflmMa  of 
the  medulla  oblongata — e.g.,  bulbar  paralysis.  Of  the  nerve-lesioiMy 
neuritis  from  alcohol  and  diphtheria  must  not  be  forgotten.  Tlie 
I  Mini  lysis  may  l)e  bilateral,  which  is  very  rare,  or  unilateral.  When 
i)ilHt4>ral,  the  cords  assume  what  is  known  as  the  cadaveric  pom- 
lion,  Tliey  are  immovably  fixed  midway  between  the  poritiaDS 
of  adduction  and  acfduction,  each  cord  with  a  concave  maigin, 
leaving  a  fusiform  interval  between  them,  unaffected  by  inspiia- 
tion,  expinition,  or  attempts  at  phonation.  The  aperture  ii 
siiilicietitly  w^de  for  respiration,  hence  there  is  no  dyspnoea ;  but 
phonation  is  imi)ossible,  as  the  cords  cannot  be  approximated,  so 
that  the  ^Nitient  s{>eaks  in  a  whisper,  and  the  acts  of  coughing  and 
ex{)cctx)ration  ai*e  impeifectly  pei*formed.  Some  stridor  is  produced 
on  foi'ced  inspinition,  pi-obably  f ix)m  the  vocal  cords,  ary-epiglottic 
folds  and  arytenoid  cartilages  being  tlirown  into  vibration. 

When  the  {uinilysis  is  unilatei'al,  the  cord  affected  lies  in  the 
nidavoric  position,  but  fix)m  the  mobility  of  the  sound  cord  the 
symptoms  differ  somewhat.  Again,  there  is  no  dyspnoea.  Tbe 
voice  may  be  entii-ely  lost,  but  often  it  is  produced  by  the  healthy 
vocal  coihI  being  drawn  completely  over  the  median  line  till  it 
comes  into  conttict  with  the  pai*alysed  cord.  The  voice  is  then 
harsh,  and  may  bi*enk  into  falsetto  on  an  increase  of  the  efibrt. 
The  cough  has  often  a  peculiar  brassy  or  clanging  quality. 


Paralysis  of  the  Abductors. 

Althouj^h  the  i-ecun-ent  laryngeal  nerves,  supplying  as  they  do 
all  the  muscles  of  the  laiynx  except  the  crico-thyroid,  must  con- 
tain fibres  for  both  a</ductoi*s  and  adductors,  it  is  a  remarkaUe 
fa<jt  tliat  cojirse  lesions  of  these  nerves  (compression  by  tumours 
or  aneurysms)  may  result  at  fii-st  in  |)aralysis  of  the  abdwion 
alone.  AUluctor  pimlysis  also  results  from  lesions  of  the  me- 
dulla, where  it  may  Ite  supiK)sed  it  sometimes  depends  on  a 
seiKn-jito  aftection  of  the  nucleus  of  the  abductor  fibres ;  thougli 
it  is  to  bo  notetl  that  adductor  paralysis  alone  never  arises  under 
such  ciixnimstances.  This  gi-eat^r  liability  of  the  abductor  fibres 
to  sutrer  fix)iu  lesions  allecting  the  whole  nerve  or  centres  is  not 
explained  by  anatomical  1  arr}nigement*s,  but  corresponds  to  s 
difference  in  physiological  propei-ties.  Pressure  on  the  trunk  of 
one  vagus  nerve  may  cause  double  abductor  paralysis  by  reflex 
influence.  Ab^luctor  (taitilysis  is  prol)ably  sometimes  the  result  of 
a  change  primarily  in  the  muscle ;  it  is  i-arely  the  result  of  hysteria. 

The  fii'st  effect  of  the  lesion  is  that  the  cord  during  respiration 
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not  being  fully  abducted  remains  in  the  cadaveric  position,  and 
allows  ample  space  for  the  passage  of  air ;  after  a  time,  however,  the 
antagonist  muscle,  or  adductor,  contracts  (paralytic  contracture), 
and  the  cord  is  drawn  into  a  pasition  of  adduction.  Thus,  in 
bilateral  paralysis  of  the  abductors  the  cords  are  seen  to  be  per- 
manently approximated  in  the  middle  line  to  within  one-tenth  of 
an  inch  of  each  other ;  on  attempted  phonation  they  meet  completely ; 
on  inspiration  they  do  not  separate,  but  are  even  drawn  a  little 
closer  together ;  on  expiration  they  scarcely  move,  or  only  in  the 
reverse  sense  to  their  slight  movement  in  inspiration.  The 
important  symptom  is  dyspnoea,  which  results  from  the  per- 
manent narrowing  of  the  glottis ;  this  is  generally  accompanied 
by  stridor  on  inspiration,  which  is  woi*se  on  exertion,  and  often 
extremely  loud  during  sleep.  The  voice  is  clear,  or  it  may  be 
a  little  hoarse.     Coughing  can  be  perfectly  effected. 

When  only  one  cord  is  paralysed,  the  dyspnoea  is  less  serioas, 
and  the  stridor  less  marked ;  and  they  may  only  be  present  on 
exertion.     The  voice  may  be  normal. 

Diagnosis. — Abductor  paralysis  may  be  confounded  with  spasm 
of  the  abductors,  with  ankylosis  of  the  arytenoids  in  the  position 
of  adduction,  and  with  perverted  action  of  the  cords  in  which 
they  move  inwards  instead  of  outwards  during  inspiration.  It 
is  important  to  remember  that  the  lesion  which  causes  unilateral 
or  bilateral  abductor  paralysis  may  at  the  same  time  cause  narrow- 
ing of  the  trachea,  by  pressure  (aneurysm,  tumour)  or  by  cicatrix 
(syphilis) ;  and  the  dyspnoea  and  stridor  due  to  the  latter  may  be 
wrongly  attributed  to  the  former.  Tracheal  stenosis  usually  causes 
expiratory  as  well  as  inspiratory  stridor. 

The  Prognosis  is  generally  serious.  Except  when  hysteria  or 
syphilis  is  the  cause,  there  is  little  hope  of  recovery ;  and  while 
same  cases  may  last  for  years  without  any  change,  there  is  a  con- 
stant liability  to  death  from  suffocation.  If  the  adductors  are 
subsequently  paralysed  the  obstruction  is  diminished  and  aphonia 
develops.  Death  may  arise  from  the  primary  lesion,  such  as 
cesophageal  cancer,  or  double  aneurysm.  In  long-standing  cases 
the  posterior  crico-arytenoid  muscles  become  completely  atrophied. 

Treatment. — Where  the  cause  of  double  paralysis  is  central,  or 
there  is  a  possibility  of  syphilis  being  the  cause,  iodide  of  potassium 
and  perchloride  of  mercury  may  be  given  internally,  and  the  tone 
of  the  muscles  improved  by  faradism  and  galvanism  applied  by 
laryngeal  electrodes;  the  subcutaneous  injection  of  sulphate  of 
strychnia  (^  gr.)  has  also  been  recommended.  But  if  no  improve- 
ment takes  place  in  a  few  weeks,  and  if  dyspnoea  is  constant,  or 
night  attacks  take  place,  tracheotomy  should  be  performed,  and 
the  tube  worn  constantly. 

In  unilateral  paralysis  the  risk  of  asphyxia  is  much  less,  and 
the  treatment  may  be  directed  mainly  to  the  cause. 
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FaBjU-TBIS  or  TMS 

This  is  mostly  the  result  of  fimrtitwl  diBeaae  cr  hysteria,  &aA 
nreir  oocun  alone  from  stracturml  lenoBS.  Two  gets  of  adductors 
are  dNcrifaed— the  lateral  «ddoctora,or  u  kw  iiijtwoiifa"  laleralee, 
&nd  the  rentr&l  adductor,  or  flrytowoidiiwt  prvfrima;  but  the  mner 
fibres  of  the  liyro-ar_i/ttfnoidei,  or  interaa]  taiaors,  also  act  as 
addoctors  of  the  Anterior  portions  of  the  vocal  oords.  In  the  most 
cooimoD  form  of  ad<iurtor  paralysis  Uteae  are  all  affected.  When 
examined  with  the  laryngoscope,  the  ^ottis  is  seeo  to  be  widely 
open :  on  attempts  to  epeak,  the  conU  scait^lT  more  at  all,  but 
remain  ^11  at  the  sides  of  the  larynx.  As  the  tords  cannot  be 
ap{irosi  mated,  the  patient  speaks  only  in  a  wiusper,  no  lar^-n^re&l 
Toice  being  produced,  thongh  sometimes,  with  an  effort,  a  momen- 
tary contact  of  the  cords  may  be  effected.  Coughing,  in  which 
the  cords  are  hrwiiglit  together  by  involuntary  refles  action,  is 
generally  perfect :  and  from  the  open  condition  of  the  glottis 
there  is  no  dyspnwa.  This  con-stitutes  functional  or  h^ttrical 
aphonia,  which  is,  however,  often  started  by  slight  catarrh  of  the 
larynx,  or  by  sore  throat,  or  by  other  local  trouble ;  but  more 
generally,  Uke  othra"  hysterical  conditions,  by  mental  disturbances 
or  bodily  illnei«. 

Sometimes  the  adductor  paralysiit  is  lees  extensive ;  the  internal 
tensors  may  be  alone  nSecI^d,  so  as  to  produce  want  of  contact 
of  the  oorda  on  attempt^  phonation,  each  cord  presenting  a  oon- 
cftve  margin  to  its  fellow  in  its  anterior  half.  And  sometimes 
the  central  adductor  is  pnralysed,  in  which  case  the  anterior  por- 
tions of  the  cords  come  into  contact,  and  a  triangular  space  is  left 
ojwii  behind,  between  the  arytenoid  cartilages.  These  last  two 
fiii'mx  are  not  uncommon  in  the  course  of  catarrhal  laryngitis. 
'I'hi'v  in«y  oecTir  together,  producing  defective  closure  in  front  and 
lidhlnd,  while  the  processus  vocales  ai'e  in  contact.  In  these  cases 
tlto  I'xw  of  voice  is  not  so  complete  as  in  that  first  described. 

'I'lin  DltgnosU  of  these  conditions  is  easily  made  with  the 
iHi'yiill'Muipn.  Even  witliout  this,  tlievoicelessnessoF  the  patient, 
tht<  Hriwiniui  of  ilyapncea,  cough,  and  expectoration,  and  the  power 
\\i  W»\g\t  it  will,  are  sufficiently  distinctive. 

'Ihf  PrOfnoill  is  favourable,  and  cases  of  many  years'  duration 
HtHY  W  it  Tiiiigth  cured. 

TnMlintnt.  -  Kimctional  aphonia  must  be  treated  by  faradiaa- 
tt\ili.  Mli)|ht  luwut  will  often  be  cured  by  the  application  of  a 
Mll'lVlit  I'll  lb"  iMM'k,  an  electrode  being  placed  on  either  side  of 
SVt  Ul'.Vli«  Hut  ]<i|i)t-<itiinding  cases  i-equire  endo-laryngeal  fam. 
t)UtlU<it.  Klin  nliD^trudd  Hhould  consist  of  a  metal  plate  placed 
\m  tiin  lUHiV  til  fiiiiit  of  thx  larynx,  and  retained  by  a  band  round 
Vbc  ii«ii>k      Tlix  iilhi'i-  !■  tho  ki-yngeal  electrode,  which  must  be 
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introduoed  into  the  larynx  with  the  aid  of  the  mirror.  The  instru- 
ment is  so  made  that  the  current  passes  to  the  free  extremity 
(touching  the  larynx)  only  when  a  key  in  the  handle  is  depressed 
by  the  operator.  It  is  advisable  in  all  cases  to  give  a  powerful 
shock  even  at  first.  Often  the  patient  at  once  cries  out,  and 
recovers  the  use  of  the  voice  from  that  time.  In  other  cases  the 
voice  is  recovered  for  twenty-four  hours  or  more,  and  is  lost  again 
till  the  muscles  are  again  submitted  to  faradisation.  Stimulating 
applications,  inhalations,  and  sprays  are  also  useful  as  adjuncts. 
The  health  of  the  patient  should  be  maintained  by  tonics,  and 
nervous  failings  should  be  met  by  the  requisite  moral  treatment. 
Paralysis  occurring  in  the  course  of  laryngitis  will  generally 
spontaneously  recover  at  the  same  time. 

Paralysis  of  the  External  Tensors. 

The  crico-th3rroid  muscles  may  be  paralysed  at  one  or  both 
sides,  but  this  is  not  a  common  occurrence.  It  arises  from  cold, 
or  from  prolonged  use  of  the  voice.  The  voice  becomes  gruff,  or 
may  be  entirely  lost.  With  the  laryngoscope,  the  cords  are  seen 
to  be  applied  to  each  other  in  a  wavy  line,  instead  of  being  per- 
fectly straight  and  parallel.  This  condition  should  arise  from 
lesicms  of  the  superior  laryngeal  nerve.  Mackenzie  records  a 
case  due  to  pressure  of  an  inflamed  gland  on  this  nerve,  but 
has  chiefly  known  these  muscles  paralysed  in  connection  with 
diphtheria. 

Paralysis  of  the  thyro-epiglottic  and  ary-epiglottio  muscles, 
which  depress  the  epiglottis,  occurs  also  from  lesion  of  the  superior 
laryngeal  nerve,  and  is  accompanied  by  antesthesia. 


SPASM  OF  THE  GLOTTIS. 

In  this  affection  the  adductors  are  spasmodically  contracted, 
and  complete  closure  of  the  glottis  takes  place,  preventing  the 
entrance  of  air,  and  producing  asphyxia,  or  even  death.  It  may 
occur  at  all  ages,  but  is  especially  frequent  in  infants,  in  the  form 
DOW  to  be  described. 

Lartnoismus  Stridulus. 

(Spcumodie  Croup.     ChUd-crounng,) 

This  occurs  between  the  ages  of  three  months  and  two  years, 
and  is  more  common  in  boys  than  in  girls.  It  is  promoted  by  im- 
perfect hygienic  conditions,  and  is  more  frequent  among  the  poor, 
and  in  tbcwe  children  that  are  hand-fed,  or  are  nursed  by  sickly 
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and   ha1f-stai*ved  moUiers.     Rickets,  which  occur  under  aunilu 
hygienic  conditions,  is  observed  in  a  large  proportion  (75  pei 
c«nt.)  of  the  cases     The  predisposition  being  present,  a  numbei 
of  causes   may  excite  a  spasm,  such  as  crying,  sucking,  quid 
movements,  milk   getting  down  the  larynx,  indigestible  food  in 
the  stomach,  the  invitation  of  dentition,  and  the  presence  of  post- 
nasal adenoids ;   but  the  attacks  often  occur  without  any  sudi 
obvious  antecedent.     The  child  may  be  in  fairly  good  health,  or 
may  suffer  from  the  symptoms  common  in  ridcets,  when  it  ifl 
noticed  to  make  a  slight  ci'owing  soimd  occasionally.     This  may 
be  repeated  at  intervals  without  giving  iise  to  any  alarm,  but 
gradually  becomes  more  frequent,  and  then  is  liable  to  be  induced 
by  the  exciting  causes  above  mentioned ;  however,  it  often  occurs 
during  sleep,  and,  on  the  whole,  more  during  the  night  than  in 
the  day-time.     After  a  while  the  inteniiption  to  respiration,  at 
fii*st  only   indicated   by   the    crowing,   becomes    more    marked. 
Breathing  ceases,  the  chest  is  fixed,  the  face  becomes  pale  and 
livid,  the  head  is  thrown  back,  and  the  facial  muscles  are  slightly 
twitclied.     In  a  shoi*t  time  the  spasm  yields,  and  the  air  enten 
with  a  loud  ci'owing  noise  thix)ugh  the  stiU  imperfectly  opened 
glottis;    and   the  child   in  a  few  minutes  more  may  return  to 
its  playthings.     In  the  severest  cases  the  glottic  spasm  is  acoom- 
piinied  by  convulsive  rigidity  of  the  liands  and  feet,  known  as 
carpopedal  contractions :  the  fingers  are  bent  into  the  hand,  the 
thumb  within  the  fingers,  and  the  hand  is  flexed  on  the  wrist ; 
the  legs  are  extended,  the  feet  l)ent  on  the  legs,  the  soles  turned 
inwaixis,  and   the  great  toe  widely  separated  from  the  others. 
Cxeneral  convulsions  may  be  added  to  these.     Occasionally,  death 
takes  place  duiiiig  a  fit,  from  complete  stoppage  of  the  respiration ; 
and  as  the  crowing  is  I'eally  the  signal  that  the  spasm  is  relaxing, 
it  will  l>e  seen  that  in  the  fatal  cases  death  may  occur  quite 
silently. 

Many  opinions  have  been  advanced  and  discredited  as  to  the 
causation  of  s{)asm  of  the  glottis  in  childi*en.  Semon  points  out 
that  bilateral  coitical  centres  for  the  adduction  of  the  vocal  cords 
in  phonation  have  been  shown  to  exist  (Kmuse,  Semon  and 
Horsley),  and  it  is  pi-objible  that  their  defective  nutrition  and 
consequent  irritability  may  have  a  large  share  in  causing  the 
symptoms  of  this  disoixler. 

Diagnosis. — The  sj-mptoms  are  very  chamcteristic,  and  not 
ejisily  confounded  with  any  other.  The  absence  of  fever,  the 
shoi-tness  of  the  att-jtck,  and  the  complete  inteimiasion  between 
the  attacks,  distinguish  it  from  laiyngitis.  A  foreign  body 
might  cause  symptoms  like  it,  as  shown  by  the  case  I  have 
I'ecoi'ded  (p.  402). 

Prognosis. — This  is,  on  the  whole,  favoumble.  The  child  may, 
indeed,  die  in  a  severe  atttick,  and  fi-iends  should  be  instructed 
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^what  to  do  before  a  doctor  can  arrive.  But  if  fatal  results  can  be 
warded  off,  the  disease  in  time  subsides,  or  yields  to  treatment 
and  the  improved  condition  of  the  child's  health. 

Treatment. — ^This  has  to   be  considered   in  relation    to    the 
general  health  of  the  patient,  and  the  occurrence  of  the  attacks. 
The  child   must  be   put   immediately   under   the   best   possible 
hygienic  conditions:    fresh   air,  well-ventilated   rooms,  and   im- 
provements in  its  food,  where  this  is  insufficient  or  unsuitable 
(see   Rickets).      Medicinally,   cod-liver  oil,  or  cod-liver  oil  with 
malt  extract,  is  of  great  value,  and  the  bromide  of  potassium  or 
anmionium  may  be  given  three  times  daily,  in  doses  of  2  to  5 
grains,  according  to  the  age  of  the  child.     If  the  attacks  are 
slight,  sponging  the  child  from  head  to  foot  two  or  three  times 
daily  with  cold  or  tepid  water,  according  to  the  season,  often 
quickly  stops  them.     The  bowels  should  be  attended  to.     In  the 
more  severe  fits,  the  head  should  be  raised,  the  surface  of  the 
body  and  face  slapped  with  a  towel  dipped  in  cold  water,  and 
ammonia  or  acetic  acid  held  to  the  nostrils.     Or  the  body  may  be 
immersed  in  warm  water,  and  cold  water  poured  over  the  head 
and  face.     The  administration,  when  the  child  can  swallow,  of 
tincture  of  castor,  or  of  musk  (gr.  1^  with  sugar  and  gum  in  a 
teaspoonful  of  water),  tickling  the  fauces,  a  few  whifis  of  chloro- 
form, and  enemata  of  20  to  30  minims  of  tr.  asafoetidae,  have  also 
been  recommended.     Even  after  apparent  death,  artificial  respi- 
ration will  sometimes  restore  the  patient. 

Spasm  of  the  Glottis  in  Adults. 

This  occurs  more  frequently  in  connection  with  laryngitis, 
oedema  of  the  lar3mx,  paralytic  conditions,  or  the  presence  of 
foreign  bodies;  it  may  also  be  a  danger  in  epilepsy,  tetanus, 
hydrophobia,  or  chorea.  The  entrance  of  saliva  or  small  particles 
of  food  or  drink  into  the  larynx  may  cause  most  dangerous 
spasm ;  and  a  certain  amount  is  often  induced  by  the  application 
of  medicated  solutions  to  the  mucous  membrane  of  the  larynx. 
Apart  from  these  causes,  it  is  most  often  the  result  of  hysteria. 

Treatment.  —  Inhalations  of  chloroform,  vapor  coninae,  stra- 
monium, or  datura  tatula  should  be  employed,  if  they  can  be 
obtained  in  time ;  otherwise  tracheotomy  may  be  necessary. 


OHBONIO  INFANTILE  STRIDOR. 

Infants  are  occasionally  the  subjects  of  a  laryngeal  disorder,  in 
which  the  breathing  is  accompanied  by  a  peculiar  croaking  sound. 
This  is  generally  first  heard  soon  after  birth,  is  continuous  for 
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long  periods,  perhaps  all  day  and  night,  but  may  be  absent  for  a 
few  hours  at  a  time.  The  croaking  takes  place  with  inspiraticm, 
and  is  either  a  rough  rhonchal  sound,  or  more  clear  and  musical ; 
expiration  is  either  quite  normal,  or  rattling,  as  if  from  accumu- 
lated mucus ;  the  cough  and  cry  are,  as  a  rule,  normal.  There 
may  be  a  little  sucking-in  of  intercostal  spaces,  but  there  is  rarely 
any  lividity.  In  some  cases  the  noise  is  constant  during  sleep,  in 
others  it  is  absent ;  it  is  generally  worse  when  the  child  is  lively 
or  excited.  It  subsides  as  the  child  grows  older,  but  I  ha^e 
known  it  still  present  at  ti^'o  and  a  half  years.  The  child  appears 
to  be  in  other  respects  quite  healthy.  Lees  examined  the  laiynx 
in  one  of  these  children  who  died  of  diphtheria,  and  found  the 
epiglottis  folded  on  itself,  and  the  ary-epiglottic  folds  in  caDtaet 
The  same  condition  has  been  seen  during  life  in  a  number  of  ctBes 
examined  by  Drs.  Sutherland  and  Lack. 

The  obstruction  caused  by  the  deformity  diminishes  as  the 
parts  develop.  No  dii*ect  treatment  is  of  any  avail.  Tracheotomy 
might  be  necessary  in  the  rare  event  of  life  being  threatened  by 
asphyxia. 


ANAESTHESIA  OF  THE  LAB7NX. 

This  occurs  in  diphtheria,  and  in  bulbar  paralysis.  It  is  recog- 
nised by  the  insensibility  of  the  laryngeal  mucous  membrane 
when  touched  with  a  probe,  introduced  with  tlie  help  of  the 
laryngoscope.  It  is  often  accompanied  by  dysphagia  from  par- 
ticles of  food  enteiing  the  lar3mx.  This  is,  according  to  Mac- 
kenzie, from  panilysis  of  muscles  supplied  by  the  superior  laiyn- 
geal  nerve,  and  not  because  of  the  insensitiveness  of  the  muooos 
membrane.  The  muscles  which  fail,  under  these  circumstances, 
are  thasc  which  depress  the  epiglottis  and  close  the  upper  aper- 
ture of  the  glottis  during  swallowing.  Anaesthesia  from  diph- 
theria genera  Uy  recovers ;  prognosis  is  generally  bad  in  progreasiTe 
bulbar  paralysis. 

The  Treatment  should  be  by  galvanic  and  faradic  applications. 
Strychnia  may  be  given  internally ;  and  feeding  with  uie  oesoi^- 
geal  tube  may  be  necessary  if  dysphagia  is  serious. 
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DISEASES  OF  THE  TRACHEA. 


TBAOHEITIS. 

Inflammation  of  the  trachea  arises  from  circimistances  similar 
to  those  producing  laryngitis.  Acute  catarrhal  tracheitis  fre- 
quently accompanies  laryngitis  and  bronchitis,  but  is  masked  by 
ihe  symptoms  which  they  produce.  Occasionally  it  exists  alone. 
It  then  produces  cough,  often  hacking,  perhaps  violent  or 
paroxysmal,  with  some  amount  of  expectoration.  With  the 
laryngoscope,  the  mucous  membrane  may  be  seen  to  be  congested, 
and  ulcers  are  sometimes  observed.  With  the  stethoscope,  mucous 
rAles  may  be  heard  in  the  trachea ;  but  the  swelling  of  the 
mucous  membrane  and  the  mucous  accumulation  are  not  generally 
sufficient  to  cause  much  dyspnoea.  The  patient  requires  treatment 
similar  to  that  used  in  bronchitis — warm  temperature  and  avoid- 
ance of  exposiure.  Troublesome  cough  may  be  relieved  by  in- 
sufflations of  morphia  (^  to  ^  gr.)or  bismuth  nitrate  (i  to  ^  gr.) ; 
and  expectorants,  such  as  squills  and  ipecacuanha,  stetun  or 
benzoin  inhalations,  and  the  application  of  mustard  to  the  upper 
part  of  the  sternum,  are  of  service. 

The  trachea  is  attacked  by  diphtheria,  spreading  from  the 
larynx.  Croup  was  at  one  time  supposed  to  be  mainly  a  tracheitis 
(eynanche  trachecUis),  but  it  is  now  recognised  that  membranous 
inflammation  of  the  trachea  descends  from  the  larynx. 

Tubercle  of  the  trachea  occurs  occasionally  in  association  with 
tubercle  of  the  lar3mx ;  ulceration  follows  the  deposit  of  tubercle 
in  the  mucous  membrane  or  submucous  tissue.  The  ulcers  are 
more  common  on  the  posterior  wall,  and  usually  measure  from 
two  to  four  millimetres,  but  may  reach  ten  millimetres  in  dia- 
meter. The  symptoms  due  to  tracheal  tubercle  are  generally 
inasked  by  those  to  which  simultaneous  disease  of  the  larynx  or 
lung  gives  rise. 

SyphiUa,  in  its  secondary  and  tertiary  stages,  also  affects  the 
tradiea,  producing  in  different  cases,  according  to  Mackenzie, 
congestion,  condylomata  (rarely),  and  superficial  ulcers.  The 
most  impoHant  change,  however,  is  strictiu?e.  The  trachea  is 
affected  most  often  at  its  lower  end,  less  commonly  at  its  upper 
end ;  and  the  stricture  may  consist  simply  of  a  narrowing  at  one 
spot,  or  a  considerable  length  of  the  trachea  may  be  reduced  in 
»libre.  The  mucous  membrane  is  raised  into  bands  and  ridges, 
which  have  been  regarded  as  cicatrices  of  former  ulcers,  possi- 
bly preceded  by  gummata  ;  but  German  pathologists  look  upon 
the  thickening  as  a  direct  result  of  the  syphilis,  and  any  ulcera- 
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tion  which  may  occur  as  secondary.  In  late  stages  the  carti- 
laginous rings  have  been  exposed,  necrosed,  and  expectonted 
or  absorbed.  The  stricture  can  be  sometimes  seen  below  the 
glottis  by  means  of  the  laryngoscope.  For  the  symptonu, 
diagnosis,  and  treatment  of  strictui*e,  see  below,  under  Trachetl 
Obstiiiction. 


NEW  GBOWTHS  IN  THE  TBAOHEA. 

The  trachea  is  i^markably  little  subject  toprimar}"  new  gniwtlu, 
whether  benign  or  malignant.  When  present,  they  give  rise  to 
dyspnoea,  and  may  be  recognised,  possibly,  by  the  use  of  the  laiyn- 
goscope.  More  frequently  cancer  of  the  oesophagus  or  of  the 
mediastinum  gi-ows  into  the  adjacent  titichea,  narrowing  its  ^h^mn'J 
and  producing  symptoms  of  stricture.  Where  it  spreads  from  the 
cesophagus,  it  is  preceded  by  dysphagia ;  but  tracheal  symptoms 
mav  be  the  first  indication  of  cancer  of  the  mediastinum.  Another 
way  in  which  tumoui*s  affect  the  trachea  is  by  simply  compressiiig 
it  fi-om  outside. 

As  the  chief  symptoms  in  all  these  cases  depend  on  the  reduc- 
tion uf  the  calibre  of  the  trachea,  and  as  this  may  be  due  to 
other  causes  besides  such  tumoui's,  it  will  be  well  to  considff 
separately  the  pathology  and  clinical  featiu*es  of  tracheal  obstruc- 
tion. 

Tkacheal  Obstruction. 

This  arises  in  three  ways :  (1)  From  compression  fit)m  without ; 

(2)  from  clianges  in  the  walls  of  the  trachea  itself  (stricture); 

(3)  fixjm  foreign  bodies  within  it. 

Gompreasion  of  the  Trachea, — ^The  most  common  causes  are 
mediastinal  new  growths,  aneurysm  of  the  aorta  or  laxge  vessels, 
enlargement  of  the  thyroid  Ixxly,  and  malignant  tumours  in  the 
neck.  Cancer  of  the  (^esophagus  may  also  compress  the  trachea; 
but  soon  invades  it,  so  that  i>ei*foration  takes  place  between  the 
two  tubes.  Oc&isioniiUy  in  childi^n  caseation  and  suppuration  of 
the  bronchial  glands  may  lead  to  theii*  enlai'gement,  by  which  the 
tracheji  is  compressed.  The  abscess  may  burst  into  tJie  trachea, 
and  pus  or  poitions  of  caseous  glands  may  be  expectorated.  A 
mediastinal  absceas  frnm  any  other  cause,  such  as  canes  of  the 
spine,  may  act  in  the  same  way.  And,  lastly,  the  trachea  is 
sometimes  pressed  u|K>n  by  the  dilated  left  auricle  in  cases  of 
mitnd  consti-iction. 

Stricture. — The  chief  ciiuse  is  syphilis,  which  has  been  already 
considei-ed. 

Foreign  bodies  are  rarely  retained  in  the  trachea,  but  conmionly 
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fall  into  one  or  other  bronchus,  though  they  may  be  driven  up 
and  down  the  trachea  by  the  respiratory  currents. 

Symptoms. — The  most  important  are  dyspncea  and  stridulous 
breathing ;  they  are  often  accompanied  by  cougli,  and  the  expec- 
toration of  thin  frothy  mucus.  The  voice  is  unaffected,  or  simply 
feeble  from  the  obstruction  weakening  the  cuirent  of  expired  air. 
The  chest  is  resonant,  but  vesicular  murmur  is  faint,  or  drowned 
by  the  noise  of  the  stridor.  Other  symptoms  accompanying  tracheal 
stenosis  are  due  to  the  lesion  which  causes  it,  and  these  may  be  at 
first  entirely  absent  in  a  case  of  aortic  aneurysm  or  deeply-seated 
mediastinal  tumour. 

Diagnosis. — This  has  to  be  made  (1)  between  obstruction  in  the 
trachea  and  obstruction  in  the  larynx ;  (2)  between  the  difierent 
causes  of  tracheal  obstruction. 

The  first  may  be  determined  at  once  by  the  laryngoscope,  by 
which  the  absence  of  laryngeal  disease  may  be  proved,  and  even 
the  presence  of  tracheal  stricture,  or  of  tumour  or  aneurysm  com- 
pressing this  tube,  may  be  observed  ;  but  there  are  other  points 
of  distinction  that  are  of  value,  especially  as  patients  with  severe 
dyspnoea  do  not  always  readily  submit  to  laryngoscopic  examination. 
One  is  the  fact  noticed  by  Gerhardt,  that  in  laryngeal  obstruction 
the  larynx  is  moved  extensively  up  and  down  in  the  neck  during 
respiratory  movements,  whereas  in  tracheal  obstruction  it  moves 
but  slightly.  In  kuyngeal  obstruction  the  head  is  thrown  back  ; 
in  tracheal  obstruction  it  is  often  bent  forward.  The  stridulous 
breathing  does  not  always  offer  points  for  distinction.  Fagge  says 
it  is  mainly  inspiratory  in  tracheal  as  it  is  in  laryngeal  obstruction  ; 
but  the  expiratory  stridor  in  the  former  is  certainly  louder  than 
commonly  occurs  in  double  abductor  paralysis,  and  this  is  a  form 
of  laryngeal  stenosis  from  which  tracheal  obstruction  has  often  to 
be  diagnosed  ;  for  instance,  where  s3rmptoms  point  to  aneur}'sm  oi* 
mediastinal  growth,  and  the  question  is  whether  the  dyspnoea  is 
due  to  compression  of  the  trachea,  or  of  the  recurrent  laryngeal 
nerves.  Under  these  circumstances,  the  growth  may  press  both 
on  the  nerves  and  the  trachea,  and  a  double  cause  for  dyspnoea 
exists,  when  even  the  laryngoscope  will  not  help  us  to  a  knowledge 
of  the  condition  of  the  trachea.  Auscultation  of  the  ti-achea  is 
deceptive,  as  the  loudest  stridor  is  heard  over  the  larynx  even  when 
the  stenosis  is  in  the  trachea.  This  I  have  verified  on  more  than 
one  occasion.  The  point  is  of  practical  impoi-tance,  because  laryn- 
geal obstruction  may  be  relieved  by  tracheotomy,  but  tracheal 
obstmction  rarely  so;  and  it  is  desirable  to  spare  the  patient  an 
operation  of  this  nature  when  it  can  do  no  possible  good. 

The  recognition  of  the  cause  of  tracheal  obstruction  depends 
upon  collateral  symptoms.  Any  source  of  compression  would 
probably  involve  other  organs  and  thus  cause  dysphagia,  obstruc- 
tion of  the  veins  of  the  head,  neck,  or  arm,  pressiu-e  on  corre- 


4U  DISEASES  OF  THE  BRONCHI. 

sponding  iiervesy  and  dulness  under  the  sternum,  or  at  the  uppe 
pai-t  of  one  or  other  chest.  On  the  other  hand,  stricture  due^  a 
ab^eady  stated,  to  syphilis  must  be  free  from  such  symptoms ;  ba 
an  aneurysm  of  the  aorta  may  compi'ess  the  trachea  without,  a 
first,  any  other  symptom  by  which  it  can  be  recognised.  For  th< 
diagnosis  of  mediastinal  growth  from  anemysm,  the  reader  i 
referred  to  Diseases  of  the  Mediastinum. 

Prognosis. — ^This  is  veiy  unfavourable,  the  commoner  causei 
])eing  little  amenable  to  treatment ;  but  the  rare  cases  of  abeoea 
compressing  the  trachea  may  i-eoover  on  the  bursting  oi  tiu 
al3scess. 

Treatment. — The  indications  ai-e  (1)  to  i-emove  the  cause,  ii 
possible  ;  (2)  to  open  the  tiuchea  below  the  obstruction  where  thii 
is  in  the  upper  ptirt ;  and  (8)  to  relieve  symptoms  and  seoondac} 
results. 

A  thyrad  tumoui*  may  be  removed,  and  enlarged  glands  oi 
gLX)wths  in  the  neck  ;  and  abscesses,  where  accessible,  may  possiblj 
be  opened ;  but  such  oppoi'tunities  ai<e  inf  I'equent.  If  an  aneurysn 
is  diagnosed,  the  treatment  for  that  condition  should  be  employed 
and  for  obvious  stricture,  active  anti-syphilitic  treatment  b] 
means  of  mercuiy  and  potassium  iodide.  Tlie  latter  drug  shonk 
be  employed  in  any  case  which  does  not  present  sufficient  dati 
for  a  positive  diagnosis  as  to  the  cause  of  the  obstruction.  In  thi 
ca.se  of  a  foreign  body,  tnicheotomy  should  be  performed,  and  thei 
efforts  to  dislodge  it  should  be  nusule  by  inversion  of  the  patient 
shaking,  Sic, 
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BBONOHITIS. 

JEtiology. — Bronchitis,  or  inflammation  of  the  bronchi,  occur 
at  all  ages,  and  may  arise  fi-om  a  variety  of  causes,  amongst  whid 
the  most  frequent  is  eic|K>sure  to  cold  or  wet,  or  both  combined 
Under  such  circumstances  it  may  be  associated  with  simultaneou 
inflammation  of  the  lar^nix  and  nasal  mucous  membrane,  o 
the  inflaimnation  may  commence  in  the  latter,  and  spread  down 
wards  to  the  bronchi.  Another  cause  is  contact  of  the  bronchia 
mucous  membrane  with  irribiting  vapours,  as  air  carrying  aolit 
jNirticles,  such  }is  dust,  fog,  or  the  air  of  mines  and  of  certaii 
manufactones.  Broncliitis  may  also  be  set  up  by  the  preeence  G 
foreign  bodies  actually  in  the  bronchial  tubes ;  this  is  compan 
■tively  rai*e,  but  blood  eilused  into  the  tubes  may  act  in  thia  wa] 
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ftDd  it  coDst&nUy  occurs  as  a  result  of  the  deposit  of  tubercle  or 
cancer  in  the  substance  of  the  lung.  Certain  infectious  diseases, 
already  described,  are  frequently  accompanied  by  bronchitis 
— namely,  typhoid  fever,  measles,  scarlet  fever,  diphtheria,  io- 
flueoza,  and  whooping-cough;    and    it    often   occuw  in  Bright's 


Among  causes  that  may  be  called  predisposing  are  age,  habits, 
the  general  health,  and  preceding  conditions  of  the  lungs  and 
heart.  Bronchitis  is  especially  prevalent  amongst  infants,  young 
children,  and  elderly  people;  whei'eas  young  adulte  and  the 
middl»«ged  are  much  lees  subject  to  it.  Habita  of  luxury,  con- 
finement to  warm  rooms,  and  undue  wrapping  up,  render  the 
subject  bable  to  contract  bronchitis  on  comparatively  slight  ex- 
posure ;  and  those  in  weakly  health,  or  depre^ed  from  insufficient 
food,  exhausting  occupations,  or  bad  sanitaiy  conditions,  easily 
acquire  it.  Such  conditions  are  more  common  amongst  the  poor 
than  amongst  the  wealthy.  The  pre-existence  of  heart  disease, 
impeding  the  circulation  in  the  lungs,  and  of  former  attacks  of 
bronchitis — all  the  more  if  they  have  left  behind  them  emphy- 
sema or  dilated  tubes — will  tend  te  the  ready  development  of  the 
disease.  Some  other  conditions  of  ^olc^cal  importance  are 
those  which  involve  constant  exposure  to  the  esciting  causes,  such 
as  residence  in  towns,  in  cold,  damp,  and  changeable  climates, 
employment  in  mines,  in  wool  and  steel  manufactures,  and  other 
eaai  industries.  BronchitiB  is  much  more  common  in  winter  than 
in  summer. 

Pftthology. — The  mucous  membrane  is  the  pai-t  most  affected, 
but  in  severe  or  prolonged  cases  the  submucosa  is  involved,  and, 
rarely,  the  cartilafes  of  the  bronchial  tubes,  and  adjacent  parts  of 
the  lungs.  The  first  effect  is  increased  vascularity  and  swelling  of 
the  mucous  membrane,  and  after  a  short  time  a.  free  secretion 
from  the  surface  takes  place.  This  catarrhal  secretion  is  provided 
(according  to  Zi^ler),  partly  by  the  blood-vessels,  and  partly  by 
the  epithelial  cells  and  mucous  glands  in  the  lai^e  divisions.  It 
consists  chiefly  of  mucus,  and  contains  leucocytes  and  shed  epithe- 
lisJ  cells.  In  later  stages  the  secretion  becomes  more  and  more 
opaque  from  the  presence  of  increasing  numbers  of  leucocytes, 
extravasated,  according  to  most  writers,  from  the  blood-vessels, 
bnt  according  to  others  (Socoleff,  Hamilton),  produced  by  ger- 
minatian  from  flat  cells  in  contact  with  the  swollen  basement 
membrane  after  the  superflcial  layers  of  the  epithelium  have  been 
shed.  The  secretion  may  also  contain  cells  in  a  state  of  fatty 
de^;eneration,  or  cells  containing  particles  of  soot  or  dirt  derived 
from  the  inspired  air.  Sometimes  the  smallest  tubes  at  the  base 
of  ^e  lung  are  filled  with  thick  green  pus.  If  the  superficial 
port  d  the  base  of  the  lung  be  sliced  off,  and  the  exposed  section 
be  squMsed,  minute  drops  of  pus  will  be  found  to  ooze  freely 
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£1*0111  the  cut  surface.  The  condition  is  one  of  capiUtury  bron- 
chitis. 

If,  instead  of  clearing  up,  the  inflammatory  process  continues, 
so  as  to  become  chronic,  the  fibrous  coats  of  the  bronchi  become 
thickened,  and  infiltrated  with  leucocytes;  the  muscular  fibres 
become  atrophied  by  pi*essure;  and  the  cartilages  and  mucous 
glands  disappear  from  the  same  cause.  Ultimately,  in  many- 
cases,  the  bronchial  tubes  become  dilated,  and  form  fusiform  or 
cylindrical  wide  channels,  often  quite  up  to  the  surface  of  the 
lung  (bronchiectasis). 

As  a  Insult  of  bronchitis,  the  lung  itself  undei'goes  important 
structural  changes.  Acute  bronchitis  leads  to  lobular  colUipae  and 
bronnho-pneiimonia ;  chix)nic  bi-onchitis  is  followed  by  vesicular 
emphysema,  and  sometimes  by  chronic  interstitial  pneumonia.  The 
last  thi-ee  will  be  spoken  of  separately. 

Lobular  collapse  occurs  in  isolated  lobules,  when  the  bronchial 
tubes  leading  to  them  are  blocked  with  mucus :  since  when  a  tube 
is  plugged,  the  retained  aii*,  being  stagnant  in  contact  with  the 
pulmomiry  capillaries,  undergoes  absorption,  just  as  air  is  absorbed 
which  has  escaped  into  the  subcutaneous  cellular  tissue.  And,  no 
doubt,  as  Fagge  stated,  air  will  get  absorbed  from  any  portion  of 
lung  in  which  there  is  no  movement  of  air,  even  without  obstruc- 
tion of  the  bronchial  tube  which  leads  to  it. 

Acute  Bronchitis. 

Symptoms. — Acute  bix)nchitis  begins  with  some  malaise,  and  a 
sensation  of  tightness  of  the  chest ;  and  cough  soon  occurs.  In 
mild  cases  the  general  disturbance  may  be  but  slight,  and  the 
illness  is  confined  to  cough,  expectoi-ation  of  mucus  or  muoo-pus, 
with  very  little,  if  any,  dyspnoea.  But  in  severe  cases  there  is 
slight  fever — the  temperature  nsing  to  100^  or  101°,  the  appetite 
failing,  the  tongue  furred,  the  bowels  inactive  and  the  urine 
scanty.  The  cough  is  at  fii-st  hard  and  diy,  and  is  often  attended 
with  pain  behind  the  sternum  and  in  the  muscles  of  forced  expi- 
lution  fix)m  the  strain  put  upon  them.  The  expectoration  is  then 
but  scanty,  consisting  of  thin,  fi-othy  mucus,  with,  possibly,  an 
occasional  streak  of  blood.  After  a  few  days  the  cough  becomes 
easier  and  looser,  and  the  expectoration  is  more  abundant,  more 
opaque,  and  yellow  or  green,  from  the  addition  of  increasing 
quantities  of  leucocytes.  In  slighter  cases  the  expectoration  is 
generally  moi-o  in  the  morning,  fi*om  the  accumulation  dunng 
sleep,  and  in  towns  this  sputum  is  frequently  black  with  pigment 
derived  from  the  atmosphere.  Dyspnoea  is  often  considerable, 
with  marked  prolongation  of  expinition  ;  the  ^mtient  has  to  sit 
upright  in  bed  (orthopnoea),  and  all  the  respii-atory  muscles  are 
called  into  play.     After  a  time  the  secretion  of  muco-pus  becomes 
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1«S8,   the  cough    is   leas  frequent,  and  the  symptoms  gradually 


Physical  Signs. — These  are  chiefly  the  result  of  the  i 
which  the  tubes  undergo,  and  of  the  presence  within  them  of  the 
mucous  or  muco-purulent  secretion.  On  itupeclion  of  the  chest  of 
one  suffering  from  acute  bronchitis,  the  breathing  is  seen  to  be 
quickened,  the  chest  is  symmetrical,  and  generally  in  a  state  of 
moderate  over-distension.  The  accessory  muscles  of  respiration  are 
seen  to  be  in  strong  action,  and  expiration  is  prolonged,  Perctuaion, 
as  a  rule,  yields  a  normally  resonant  note,  but  there  is  occasionally 
alight  hyper-resonance  from  temporary  over-distension  of  the  air- 
vesicles  ;  and  rarely  there  is  a  little  impairment  of  resonance  at  the 
base  from  accumulated  secretion  or  from  collapse.  AiueuJlation 
shows  that  both  inspiration  and  expiration  are  accompanied  by  aiU- 
tartl  or  aonoroua  rhoncAi,  or  various  kinds  of  rdle,  or  both  combined 
{tee  p.  SSi).  The  coarser  rhonchi  are  often  felt  by  the  hand  placed 
upon  the  chest,  and  may  be  even  heard  by  the  patient  himself,  or 
those  standing  near  him.  Like  the  rhonchi,  the  riles  may  occur 
both  in  large  and  small  tubes.  The  lai^er  or  coarser  riles  are 
heard  with  both  expiration  and  inspiration,  the  finest  r&lee  only 
with  inspiration.  These  sounds  are  not  equally  present  in  all 
cases  or  in  all  stages  of  the  disease.  In  many  cases  rhonchi  alone 
are  present,  and  when  both  occur,  the  rhonchi  appear  first,  the 
r&les  later;  this  is  explained  by  the  course  of  the  changes  in  the 
bronchi  already  described.  The  sounds  may  be  beard  in  severe 
casee,  variously  mixed  over  the  whole  chest,  and  may  entirely 
drown  the  vesicular  murmnr.  In  very  mild  cases  they  may  be 
entirely  absent. 

When  the  smallest  bronchial  tubes  are  filled  with  purulent 
secretion  in  the  form  above  described  as  a  capillary  bronchitis, 
the  position  is  one  of  extreme  danger.  This  occurs  in  people  of 
middle  and  advanced  age,*  and  is  often  the  rapid  termination  of 
a  chronic  bronchitis,  or  occurs  secondarily  to  other  morbid 
processes  in  the  body.  It  is  characterised  by  severe  dyspnoea, 
great  lividity  of  the  face  and  extremities,  and  rapid  exhaustion. 
The  temperature  is  little,  if  at  all,  raised.  The  cough  is  at  first 
frequent,  and  the  expectoration  is  abundant,  consisting  of  viscid 
glauy  mucus,  or  muoo-pus,  or  pus.  The  dyspnoa  and  lividity  are 
the  result  of  the  imperfect  aeration  which  the  blood  undergoes 
when  the  minute  tubes  are  blocked  with  secretion ;  and  this 
obstruction  is  shown  by  the  retraction  of  the  supra-clavicular, 
suprBrstemal,  and  lower  intercostal  spaces  with  each  inspiration. 
The  chest  is  often  resonant  above,  but  the  percussion  note  is 
impaired  at  the  bases.  Auscultation  reveals  small  dull  or  crackling 
r&les  over  the  bases,  back  and  front,  almost,  or  entirely,  masking 

*  nie  "oapillM7  broDcbitis"  of  children  is  probably,  in  most  caBes, 
brgnobo-poeiimonla. 
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*fZAti*JAfttJi^j>i.  bri^Zi  -iideue.  or  irpkxid  ferer. 

//«.«')  Vy  *r.f;  ju'^^.  A«rr«r%  forms,  ite  fvofaoas  miisc  be 
ir*  t/.«-  Mr/if;  way  ^^^  izi  tL«  aimpier  fonm. 

TrMtnent. — In  cskiseci  U  modente  actwiu  the  ptfieBS  should 
^Mi  pU/;^J  if.  r>^J  in  a  varm  room ;  ajid  much  relief  is  often  gireti 
if  tfih  air  '>f  the  r<X/Tb  be  kep^  cooatianthr  moM  hr  die 
i^u'ittf(  fr^/jit  a  ''  \fT*jtitAkiX\A  kettle."  In  the  first  stages  of 
ari/l  artfjffine^H,  j»«line  remedies,  with  snuJl  doees  of  i[ 

((rain,  ^/r  />  U/  7  miiiims  of  the  wine),  should  be  gmn.  If 
i/jij/;h  ti^htn^M  r^  the  chest,  oDimter-iiTitAtioD  by  inrann 
f/f  mM^^HvA  U^fy  or  a  lirLseed-meal  poultice  sprinkled  with  mnstudy 
hUoM  Ur  *'.titit]oy(i'\.  The  diet  should  be  light  and  notritioiia.  In 
i'\t'i\f\tt'Uf  irouuUiv-'imUtXitH  fthould  be  used  with  care,  but  a  thin 
l^iultjfji;  AunouufUufi  the  whole  chest  (jacket  poultioe)  is  of  great 
Mitrvif^r.  Ill  chil'lren,  aWi,  an  emetic  (one  drachm  of  Tinum 
tiHH'iU'MHuhBif  vf\K^tU'(\  in  fifteen  minutes  if  necessaiy)  is  aome- 
tirn<;K  f/f  iim''  t>i  ^<ft  rir]  of  aix;umu1ateil  bronchial  secretion;  and  the 
M:iiri<f  ututih  nior<;  rnr*i\y  in  adiiltH.  Ah  cough  becomes  looaer,  and 
th<i  Mpiiiiini  nion;  ahunfLint,  exjiectorantn  may  be  more  freehr 
umkI  MUC'h  UH  aninioniuni  (arlxinate  (5  grains  every  four  hoursi, 
vinum  iiHtctuMianha;  (i>  to  10  minimn),  or  tinct.  scille  (15  minims), 
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or  &  combination  of  two  or  more  of  these.  When  the  cough  is 
yeiy  initatiiig,  sedatives  may  be  employed — morphia  in  small 
doses  {i  grain  or  ^  grain),  oompound  tincture  of  camphcr 
{J  drachm),  tinct.  belladonnte  (10  minims),  or  potassium  or  am- 
monium bromide  (5  grains).  But  they  must  be  used  with  great 
care  if  there  is  much  lividity,  as  they  may  dangerously  depress  the 
respiratory  and  cardiac  centres  under  these  circumstances.  Cases 
accompanied  with  much  spasm  of  the  bronchial  tubes  may  be 
benefited  by  tinct.  lobelia  (15  minims),  ether  (15  minims),  tinct. 
cannabis  ind.  (10  minims),  or  potassium  iodide  (5  to  7  grains). 
Chloral  in  small  doses  (5  to  7  grains)  has  also  been  reoommended. 
In  capillar}'  bronchitis,  stimulants  must  be  given  early ;  and  the 
drugs  of  most  value  are  ammonium  carbonate,  senega  (as  tincture 
or  infusion),  oil  of  turpentine  (20  minims),  and  lobelia.  Sedatives 
must  be  given  with  the  greatest  caution  or  entirely  avoided,  for 
the  reasons  given.  In  all  severe  cases,  oxygen  inhalations  may 
render  valuable  service. 

Cbronic  BitoNCHrns. 

This  occurs  as  a  sequel  of  the  acute  form,  or  begins  in  exposure 
or  chill  in  those  who  have  had  a  previous  attack.  It  is  common 
in  elderly  people,  often  appearing  in  successive  winters,  and 
subsiding  with  the  approach  of  summer.  After  a  time  it  may 
become  continuous  throughout  the  year. 

Symptoms. — The  main  features  of  chronic  bronchitis  are  not 
essentially  different  from  those  of  the  acute  form:  cough,  dys- 
pncea, ^expectoration  of  mucus,  muco-pus,  or  pus,  with  the  rbonchi 
and  riles  already  described.  But  there  is  an  absence  of  fever  and 
the  constitutional  disturbance  which  occur  in  acute  attacks ;  and 
after  long  continuance,  secondary  results  of  a  permanent  kind  are 
produced.  In  the  lung  itself,  emphysema  and  dilatation  of  the 
tubefl  (bronehiecUuit)  take  place,  and  these  wilt  be  described  later. 
But  the  effects  are  felt  beyond  the  lung ;  the  deficient  aeration  of 
the  blood,  which  results  from  long-continued  bronchitis,  impedes 
the  pulmonary  circulation,  and  the  right  heart  becomes  hyper- 
tropoied;  or  it  dilates,  and  thereupon  t£e  general  venous  system 
sofiers,  BO  that  cedema  of  the  lower  extremities,  congestion  of  the 
liver,  ascites,  and  albuminuria  occur.  Under  such  circumstances, 
bicuspid  regurgitation  often  takes  place,  with  its  characteristic 
murmur  {tee  Diseaaee  of  the  Heart).  Long-continued  and  severe 
chronic  bronchitis  has  a  serious  effect  upon  the  strength  of  the 
patient.  In  consequence  of  disturbed  sleep,  abundant  expectora- 
tion, and  impaired  digestion,  nutrition  fails,  and  there  may  be 
oonsiderable  emaciation.  In  some  cases,  also,  in  this  late  stage, 
febrile  reaction  of  a  hectic  type  may  set  in.  The  varieties  of 
ohronio  Inonchitia  commonly  described  are  the  following : — 
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;..*;..   .;.,'.'.   .  -  :, .  r    r  r_;_^  -^ «   »-:":L   r^rjjnrE.*  •:•£  ihe  lan^.  bat 
.'.'.'/ V  .  '//    r  •   ;.-.  .3-.-*--  -*:.-;w.  rr.-  r-j^^-r  aiv  >ii^t««i.     It  vill  he 
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yhjnimA  BupiA  -  -T'l.i-  ii  L-t-  .r^'ory  ^isn^jo  urv-  -^imika-  to  those 
'A  .'  iN  'w'/.'.' :.,•!-.  '.  ;r  i- rhr^.'.i'.  ^forA-Liti-  *A  lonir  «]uration  is 
*'fit.iitf,s,i'.  .!/'/#[;.! **r.i»-«l  fiv  »'rij]ihv^u:>i.  th»-  MiTTi.'*  of  this  tlisense 
11,1 :  \m'  .i\  t,  ],it'*t.*  in^A  \>.  I.';.'i).  Ill  <'i-*^  with  much  accumula- 
tiori  ^f  ^'t  U'/tt  thi-  }in-i—  ,ii»'  liiill :  ill  .-^iich  ca.M^.  aL«o.  there  iire 
.ihijfi'l.ifit  i.il<-  ;it  t|,».  Ui-«-  :  but  jfeiiic'i'ally  thr  j«Ly>ical  signs  con- 
I  f.  <>t  w,f,<;i«,ij  r,r  -jhiLiiit  iliofjr-hi.  luore  proloniff]^  during  expira- 
Uittt  th.iii  Ml  I  iji.it  lor  J  ;  ;iii(l  of  thf-^*  rhe  fOrii^er  :iii«l  louder  maybe 

f(  M    li'i    t||f  )i.i|i«l   |ii;iiffi  on  thi*  .>i||f:ir'«'. 

IIUir.noNU  'Hii  i*  ^'<'ii<nilly  .••iiii|il«' ;  the  liistoiy.  ^ith  the 
•  vnijiioni  ■  iiii'l  |ihvt«-:il  'jVii>.  U'ih^  >ii!fir'i*'ntly  characteristic. 
'I  hf  M  I -.  MfM -M/ii;illy  ;i  (liMinilry  in  fxchjilin^  chitmic  phthisis, 
fof  |ihiht  I-  I-  ofh  II  ;i«-f'oni|>;inii'rl  hy  hifjnrhitis.  Here  the  oocur- 
II -I  in-  I  ft  f  I  III  lie  ii-tirtioii.  of  hifinoptysiH,  of  ni|»id  wasting,  and 
Mm-  ^ii-iit«-i  iiihii  iiy  of  tJif  phy.Hi(»l  NJ^nn  on  ont*  side  or  atone 
11)11' It,  uMiilfl  Im'  ill  fi\iiiii  iif  phthiHiH.     It]sini|)ortant  to  recognise 
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the  (»DB6  of  chronic  bronchitis  in  cases,  such  as  Brighl's  disease, 
where  it  is  secondary. 

Prognosis.— Thoogh  chronic  bronchitis  frequently  ahortena 
life,  many  people  live  to  an  advanced  age  in  spite  of  it.  It  is 
mostly  affected  by  the  season  in  a  marked  manner,  and  patiente 
are  often  practically  well  during  the  summer,  and  again  get  ill  in 
the  winter ;  but  they  are  worse  with  each  succeeding  winter,  and 
finally  may  be  carried  off  during  an  exceptionally  severe  season, 
or  during  the  cold  fogs  of  towns,  or  during  east  and  north-east 
winds  elsewhere.  On  the  other  hand,  if  they  can  be  protected 
from  this  unfavourable  weather  by  confinement  to  the  house,  or 
better  by  residence  in  a  warmer  climate,  they  may  keep  their 
bronchitis  within  limits,  and  postpone  the  fatal  termination  for 
years.  Its  ill  effects  will,  however,  vary  with  the  amount  of 
secretion  and  with  the  rapidity  with  which  the  secondary  results 
— emphysema,  dilated  tubes,  and  dilatation  of  the  right  heart — 
are  developed. 

Treatment. — In  chronic  bronchitis,  as  already  indicated,  the 
patient  must  be  carefully  guarded  from  exposure,  and  kept  as 
far  as  possible  in  a  uniform  tempemture  of  60°  or  G^)"  :  a  mode- 
rately nutritious  diet  should  be  allowed.  The  medical  treatment 
consists  mainly  in  the  use  of  different  kinds  of  expectorants. 
Ammonium  carbonate,  squills,  ipecacuanha,  and  senega  may  be 
given  in  ordinary  cases,  but  particular  indications  have  to  be  fol- 
lowed in  some  instances.  Ipecacuanha  is  of  use  in  those  with  hard 
dry  cough  :  potassium  or  ammonium  bromide  where  the  cough  is 
'  very  irritating.  In  such  cases,  opium  or  morphia  may  have  to 
be  used,  and  it  often  gives  much  relief ;  but  it  must  be  used  in 
small  doses  at  all  times,  and  withheld  in  cases  where  cyanosis  is 
at  all  advanced.  Where  the  expectoration  is  abundant,  the  balsams 
of  Peru  (20  minims  suspended  with  Ik  drachm  of  honey)  and  tolu 
should  be  given,  or  ammonium  chloride  (5  to  20  grains) ;  and  the 
tendency  to  emaciation  from  the  continuous  drain  should  be  met 
by  the  use  of  tonics  at  the  same  time.  In  cases  where  spasm  of 
the  tubes  is  liable  to  occur,  lobelia,  Indian  hemp,  sulphuric  and 
chloric  ether,  and  stramonium  are  of  value,  and  potassium 
iodide  has  been  recommended  for  the  same  purpose.  Turpentine 
and  copaiba  are  often  beneficial  in  cases  with  free  secretion ;  and 
torebene,  a  di-ug  obtained  by  the  action  of  sulphuric  acid  upon  oil 
of  turpentine,  has  good  i-esults  in  many  cases.  Good  may  be 
derived  from  inhalations  of  vapour  of  ammonium  chloride,  or  of 
steam,  or  the  use  of  sprays  charged  with  succus  conii,  tr.  benzoin 
CO.,  and  iodine  or  tar  in  the  case  of  profuse  expectoration.  Benefit 
is  also  obtained  from  applications  to  the  chest ;  linseed-meal  poul- 
tices may  be  employed  more  or  less  continuously  ;  and  mustard 
plasters,  turpentine  stupes,  and  tinctiu^  or  liniment  of  iodine,  at 
longer  or  shorter  intervals.     Dry-cupping  may  also  be  of  value. 
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If  the  bronchitis  can  be  referred  to  any  constitutional  diseaaSy 
should  of  course,  at  the  same  time,  be  treated — for  instance,  goat 
by  the  exhibition  of  alkalies  and  colchicum.  Many  cases  require 
tonics,  such  as  quinine  and  cod-liver  oil.  It  is  desirable  to  see 
that  the  bowels  are  freely  opened ;  and  in  cases  of  long  standing, 
where  the  right  side  of  the  heart  is  dilated,  the  various  secretionfl 
should  be  kept  free,  and  the  heart's  action  assisted  by  digitalis 
or  strychnine,  as  under  corresponding  conditions  in  valvular 
disease. 

The  most  satisfactory  results  are  got  in  some  cases  from  residence 
in  the  south  of  England  or  abroad.  Torquay,  Bournemouth,  Pen- 
zance, Mentone,  San  Remo,  Cannes,  Arcachon,  and  Madeira  are 
the  places  most  frequented. 

FcETiD  Bronchitis. 

The  characteristic  feature  of  foetid  bronchitis  is  the  offensive 
odour  of  the  sputum.  It  occurs  most  commonly  as  a  result  of 
bronchiectasis,  when  the  secretions  are  allowed  to  accumulate  in 
the  dilated  bronchial  tubes,  and  so  undergo  decomposition.  But 
it  may  arise  under  other  conditions — for  instance,  in  acute  bron- 
chitis— and  the  cause  is  probably  in  most  cases  the  entrance  of 
bacteria  by  means  of  inspired  air. 

Symptoms. — The  sputum  is  abundant  and  rather  thin,  and  in 
the  sputum-vessel  it  separates  into  three  layers,  of  which  the 
uppermost  is  muco-purulent  and  frothy,  the  middle  a  thin  aero- 
mucous  fluid,  and  the  lowest  a  thick  layer  of  pus  containing  the 
bodies  known  as  Dittrich's  or  Traube's  plugs.  These  are  whitish- 
grey  or  dirty  greyish-yellow,  varying  in  size  from  a  millet-seed 
to  a  bean.  Under  the  microscope  they  are  seen  to  consist  of  pus- 
corpuscles,  detritus,  bacteria,  bundles  of  fine  acicular  crystals  of 
palmitic  and  stearic  acids,  and  twisted  threads  of  leptothriz ;  but 
neither  lung  tissue  nor  specific  organisms  occur  in  the  sputum. 
Chemically,  it  is  found  to  contain  acetic,  butyric,  and  valerianic 
acids,  leucin,  tyrosin,  sulphuretted  hydrogen,  and  methylamine. 
The  odour  is  very  offensive,  putrid,  and  at  the  same  time  some- 
what sweet ;  not  only  the  sputimi  but  the  breath  of  the  patient  is 
charged  with  it,  so  that  none  can  stay  near  him,  and  it  pervades 
the  atmosphere  of  the  room.  The  onset  of  the  putrid  change 
may  be  accompanied  by  febrile  reaction,  prostration,  and  loss  of 
appetite ;  and  lobular  pneumonia  and  gangrene  of  the  lung  may 
occur  as  secondary  results.  But  the  condition  may  become 
chronic,  with  only  occasional  attticks  of  pyrexia  ;  loss  of  appetite, 
nausea,  and  indigestion  may  then  occui*,  but  otherwise  no  serious 
impairment  of  health.  Painful  swellings  of  the  joints  have  also 
been  recorded.  Some  patients  recover  completely. 
Pathology. — In  fatal  cases  one  generally  finds  dilatation  of  the 
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bi'onchial  tubes  of  old  date,  and  the  mucous  membraDe  ie  intensely 
injected  or  ulcerated.  The  lung  may  pi-esent  lobular  pneumonia 
or  gangrene. 

Diagnosis. — The  distinction  from  gangrene  is  difficult,  and  all 
the  more  so  as  the  two  may  coexist.  The  physical  signs  of 
fcetid  bronchitis  are  mostly  those  of  bronchitis  with  dilated 
tubes — namely,  fine  or  medium  rfiles ;  while  in  gangrene  one  gets 
more  often  signa  of  coneolidation  oi'  excavation.  The  presence 
of  lung-tissue  in  the  sputum  would  be  in  favour  of  gangrene, 
but  it  is  not  so  constantly  foimd  in  that  condition  as  one  would 
expect. 

Trsatment. — This  must  be  of  a  supporting  and  stimulating 
kind,  while  locally  we  endeavour  to  lessen  the  decomposition  and 
diminish  the  foetor  by  antiseptic  inhalations.  Carbolic  add, 
creosote,  turpentine,  thymol,  eucalyptol,  and  tincture  of  iodine, 
may  be  used,  either  inhaled  from  the  surface  of  hot  water,  or 
administered  by  means  of  a  respirator  (see  Treatment  of  Phthisis). 
Counter  irritante  and  blisters  may  also  be  of  value, 

Plastic  Bronchitis. 
(FArtTWus  BronchitU.     Croufone  Bronckitit.) 

This  affection  is  characterised  by  the  expectoration  of  more  or 
less  perfect  casts  of  the  bronchial  tubes.  The  sputum  ie  generally 
in  the  form  of  a  rounded  mass,  covered  with  mucus  or  blood,  and, 
when  frayed  out  in  water,  one  sees  a  perfect  branching  cast  of  a 
portion  of  the  bronchial  tube  system.  The  cast  is  not  generally 
thicker  than  a  goose-quill,  and  varies  from  one  and  a  half  to  two 
and  a  half  inches  in  length,  and  only  rarely  reaches  four  or  five,  or 
even  seven  inches.  It  has  a  grey  or  whitish-yellow  colour,  and 
consists  of  concentric  laminte,  which  do  not  usually  fill  up  the 
lumen  of  the  tube,  so  that  the  tasts  are  not  solid,  except  those 
from  the  very  smallest  tubes.  Under  the  microscope  the  cast 
has  a  fihrillated  structure,  with  numerous  imbedded  leucocytes, 
luematoidin  crystals,  Cursohmann's  spirals,  or  Charoot^Leyden 
crystals  {«e  p.  428). 

etiology. — The  disease  is  extremely  rare  ;  it  occurs  in  males 
more  &equently  than  in  females,  and  mostly  begins  between  the 
ages  of  ten  and  forty  ;  it  has  also  been  noticed  to  occur  in  different 
members  of  the  same  family. 

The  Symptoms  preceding  the  expectoration  of  the  casts  may 
be  very  slight ;  indeed,  the  patient  may  appear  to  be  in  ordinary 
health ;  or  there  may  be  indications  of  bronchial  catarrh,  or  a 
pyrexial  condition,  with  rigors  suggestive  of  pneumonia.  Then 
the  patient  is  seized  witli  violent  attacks  tu  coughing,  (tftcm 
sufibcative  in  character,  with  more  or  less  pain  or  oppntBoa  at 
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the  chest,  and  attended  at  first  with  no  sputum,  unless  perhaps 
a  little  mucus.  After  a  time — it  may  be  a  few  hours,  or  as  long 
as  two  or  three  days — a  bronchial  cast  is  brought  up.  Relief  is 
generally  at  once  afforded :  the  cough  subsides  or  disappears. 
But  it  commonly  recurs  in  a  few  hours,  and  casts  may  continue 
to  be  expectorated,  at  intervals  of  a  day  or  so,  for  several  days, 
when  the  patient  gradually  gets  quite  well.  Haemoptysis  occurs 
in  some  cases,  usually  after  the  expulsion  of  the  cast.  The  phy- 
sical signs  are  attributable  to  the  obstruction  of  the  tube  or  tubes. 
The  vesicular  murmur  is  commonly  deficient ;  and  there  may  be 
either  slight  increase  of  resonance  over  the  area  of  lung  corre- 
sponding to  the  obstructed  tube,  or,  on  the  other  hand,  dulness 
from  collapse  of  the  same  portion.  The  movements  of  one  side  of 
the  chest  may  be  impeded  if  tubes  are  extensively  blocked ;  and 
riles  are  sometimes  heard  as  the  casts  are  becoming  loosened. 

Prognosis. — The  disease  is  rarely  fatal,  except  from  complica- 
tions :  but  it  recurs  at  irregular  intervals  over  a  period  of  several 
years. 

The  Treatment  hitherto  tried  has  been  unsatisfactory.  Iodide 
of  potassium  in  full  doses  is  credited  with  some  success;  mer- 
curials, tartar  emetic,  alkalies  and  their  cai'bonates,  have  been 
at  different  times  used.  Inhalations  of  steam  and  tar  vapour,  and 
sprays  of  lime-water  and  of  alkaline  cai^bonates,  are  also  recom- 
mended ;  and  an  emetic  is  said  sometimes  to  be  of  value. 


BBONOHIEOTASIS. 

Dilatations  of  the  bi*onchi  may  occur  in  connection  with  many 
diseases  of  the  lungs  such  as  bronchitis,  emphysema,  bronchial 
or  tracheal  obstruction,  chronic  pneumonia,  phthisis  and  pleurisy : 
they  may  be  so  slight  as  to  be  masked  by  the  symptoms  of  the 
disease  which  has  preceded  them,  or  so  lai'ge  as  to  form  the 
prominent  feature  of  the  case.    Rarely  the  condition  is  congenital. 

The  effect  of  a  continued  bronchitis  is  to  soften  the  tissues  of 
the  bronchial  wall,  and  lead  to  more  or  less  atrophy  of  the  mus- 
cular fibre  and  of  the  cartilages.  The  bronchial  wall  is  then 
likely  to  yield  to  the  pressure  of  the  air  in  coughing  efforts  and 
other  strains,  or  to  the  pressure  of  the  secretion  as  long  as  it  is 
retained.  A  similar  result  follows  the  obstruction  of  a  main 
bronchus,  such  as  may  result  from  aneurysm,  or  stenosis  by 
syphilitic  cicatrix,  or  cancer.  In  oi*dinary  cases  the  change  affect 
the  medium  and  smaller  tubes ;  they  are  dilated  into  somewhat 
irregular  cylindrical  tubes  (cylindriccU  bronchiectctsis),  and  can  be 
traced  with  the  greatest  ease  nearly  to  the  surface  of  the  lung ; 
they  are  more  common  on  the  lower  lobes  than  in  the  upper. 
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Though  the  process  is  usuatly  a  chronic  one,  an  acute  bronchi- 
ectasis of  numerous  smaller  tubes  throughout  the  lung  ia 
occasionally  seen  after  an  acute  catarrhal  bronchitis. 

In  other  cases  the  dilated  tubes  are  oral  or  globular  (aaeeular 
bronckiecloBia).  In  this  variety  a  number  of  smooth-walled 
cavities,  from  the  size  of  peas  to  marbles,  or  larger  still,  are  found 
in  the  lungs;  their  walls  are  thin,  and  present  generally  no  trace 
of  the  muscular  tissue  or  cartilage  of  the  healthy  bronchi ;  a  amall 
bronchus  may  often  be  found  opening  into  the  cavity.  Some- 
times there  are  bauds  running  along  the  walls;  sometimes  the 
surface  is  ulcerated. 

This  kind  of  cavity  is  frequently  associated  with  the  eitendve 
fibroid  changes  found  in  chronic  pleurisy  and  fibroid  phthisiB,  and 
the  contraction  of  the  fibrous  tissue  tends  to  the  enlargement  of 
the  cavities.  They  are  situated  much  more  commonly  at  the  base 
and  the  middle  of  the  lungs  than  at  the  apex. 

Symptoms.— In  cases  of  moderate  cylindiical  dilatation  aaso- 
ciated  with  bronchitis  or  emphysema,  ^e  symptoms  will  be  lost 
in  those  of  the  primary  disease.  But  in  larger  dilatations  and  in 
the  saccular  variety  the  secretion  from  the  cavities  and  tibe 
fibrosis  of  extensive  portions  of  the  lung  are  productive  of  definite 
symptoms,  namely  dysptuea,  cough,  and  expectoration. 

The  patient  need  not  be  emaciated,  is  generally  free  from  fever, 
and  may  be  inconvenienced  by  little  besides  the  cough  and 
sputum  ;  but  he  is  somewhat  cyanotic,  the  fingers  are  clubbed  at 
the  ends,  and  in  course  of  time  the  efiect  of  the  pulmonary  lesions 
upon  the  right  heart  will  cause  (edema  of  the  feet,  enlargement 
of  the  liver  and  albuminuria. 

The  most  characteristic  feature  is  the  way  in  which  the  sputa 
are  expectorated.  The  secretion  is  liable  to  collect  for  some  time 
— it  may  be  two  or  three  hours — in  the  dilated  tubes,  without 
exciting  cough ;  then  either  from  its  quantity,  or  because  the 
patient  moves  about,  tui'ns  over  or  sits  up  in  bed,  the  secretion 
flows  over  into  an  adjacent  healthier  tube,  coughing  is  excited, 
and  some  ounces  of  muco-purulent  secretion  are  all  at  once  expec- 
torated. In  many  cases  of  bronchiectasis  the  sputum  becomes 
foetid  {see  p.  422). 

FbTBical  Signs. — With  cylindricnl  tubes  and  not  much  fibrosis 
thero  are  various  small  and  mediimi-sized  r&les,  audible  especially 
at  the  bases.  If  there  is  consolidation  of  the  intervening  lung, 
from  collapse  or  chronic  pneumonic  processes,  tubular  breathing 
will  be  heard.  In  the  extremer  cases  with  much  fibrosis,  the 
conditions  of  chronic  pneiunonia  aro  produced.  The  side  most 
affected  is  retracted,  especially  in  its  lower  and  middle  parts, 
there  are  impairment  of  resonance,  coarse  bronchial  or  cavernous 
breathing,  and  creaking  r&les,  distributed  more  or  less  extensively, 
but  always  as  much  or  more  at  the  mid-level  and  base,  than  at 
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the  apex.  The  opposite  lung  may  be  partly  emphysematous  to 
compensate.  With  extensive  contraction  of  the  lung,  the  heart 
will  be  drawn  horizontally  to  the  affected  side,  and  the  right 
ventricle  will  become  dilated  with  results  just  indicated. 

Diagnosis. — In  the  advanced  cases  there  is  a  resemblance  to 
phthisis.  The  chief  points  of  distinction  are  that  in  bronchiec- 
tasis the  physical  signs  are  not  confined  to,  nor  most  marked  at 
the  apex,  the  patient  is  not  febrile,  nor  ill  and  emaciated  in  propor- 
tion to  the  extent  of  the  local  mischief,  and  there  are  no  tubwcle- 
bacilli  in  the  sputum. 

Prognosis. — As  compared  with  phthisis  it  is  good ;  patients 
often  live  for  years  with  but  slow  advance  in  the  local  conditions. 

Treatment. — The  patient  requires  support  by  means  of  tonics, 
such  as  iron,  quinine,  and  cod-liver  oil,  and  should  be  placed  under 
the  best  hygienic  and  climatic  conditions  on  the  same  principles 
as  in  the  treatment  of  phthisis.  Locally  the  object  should  be  to 
assist  the  evacuation  and  the  disinfection  of  the  secretions.  In- 
halations of  antiseptics  {see  Bronchitis)  are  of  value ;  but  other 
more  thorough  means  have  recently  been  tried,  as  for  instance, 
Poore's  administration  of  garlic  internally,  by  means  of  capsules 
containing  30  grains  of  chipped  garlic ;  the  intra-tracheal  injec- 
tion twice  daily  of  1  drachm  of  a  solution  of  10  parts  menthol, 
2  parts  guaiacol,  in  88  parts  olive  oil ;  the  daily  inhalation  for 
15  to  60  minutes  of  the  vapour  of  creosote  in  a  closed  chamber 
(Chaplin). 


ASTHMA. 

In  asthma  the  patient  suffers  from  sudden  attacks  of  dyspnoea, 
which  subside  after  a  time,  and  recur  at  irregular  intervals.  The 
dyspnoea  results  from  obstruction  of  the  smaller  bronchial  tubes, 
probably  due  to  spasm  of  the  muscular  fibres  in  their  walls. 

JEtiology. — One  must  consider,  first,  the  causes  of  the  disease 
itself — that  is,  of  the  tendency  to  suffer  from  the  paroxysms  of 
dyspnoea ;  and  secondly,  the  various  circumstances  which  may  bring 
on  an  attack  in  those  disposed  to  them.  The  disease  is  often  trans- 
mitted hereditarily,  but  it  may  not  in  such  cases  show  itself  till  an 
advanced  age.  In  children,  who  contribute  a  large  proportion  of 
asthmatic  cases,  it  may  follow  measles,  whooping-cough,  or  bron- 
chitis. Adenoid  growths  in  the  nose  and  naso-pharynx  sometimes 
cause  asthma.  A  neiux)tic  origin  is  often  noticed.  Salter  observed 
that  it  might  alternate  with  epileptic  attacks,  whilst  it  is  some- 
times associated  with  neuralgia,  angina,  or  other  neui-oses  in  the 
same  person.  Gout  rather  predisposes  to  asthma,  and  malaria 
and  S3rphilis  have  been  held  responsible  for  some  cases ;  moreover, 
it  sometimes  occurs  on  the  subsidence  of  skin  eruptions,  such  as 


ASTHMA.  427 

ecsemaand  lichen.  The  diseefie  b^ina  at  all  ages  ;  it  is  twice  as 
frequent  in  males  as  in  females. 

Amongst  the  exciting  causes  of  an  attack  are  a  number  of 
impreesioue  upon  the  peripheral  nerves,  (n-  more  centtul  disturb- 
ancee  of  the  nervous  system ;  and  the  greatest  variety  exists  as  to 
the  way  in  which,  in  different  persons,  the  attack  is  brought  on. 
Particular  climates  or  atmospheres,  oold  air,  the  close  atmosphere 
of  a  badly  ventilated  room;  particles  of  dust  or  fluff;  smtAe; 
the  odour  of  hay,  of  certain  flowers,  or  of  ipecacuanha ;  or  the 
emanations  from  some  animalB — namely,  cats,  rabbits,  dogs, 
horses,  &c. — may  at  once  produce  it.  Diet  has  an  important 
influence  :  any  overloading  of  t^e  stomach  may  set  up  an  attack 
in  some  persons,  but  a  late  meal  is  especially  likely  to  do  it ;  or 
certain  articles  of  diet  have  to  be  carefully  avoided.  Conetipati<m 
and  uterine  troubles  occasionally  act  as  irritants.  Emotion, 
anger,  and  fright  are  instances  of  cerebral  disturbances  causing 
asthma. 

Symptonu. — Sometimes  the  attack  is  preceded  by  prtmoniiory 
indications,  such  as  a  general  setise  of  discomfort,  drowsiness, 
gaping,  itching  under  the  chin,  sneezing  and  coryEa,  or  the  passage 
of  much  pale  limpid  urine.  But  it  is  often  quite  sudden,  com- 
mencing in  the  e&rty  morning  between  two  and  four  o'clock,  though 
thepatient  may  have  gone  to  bed  apparently  quite  well.  He  wakes 
up  with  a  sense  of  dyspncea,  so  Aiat  he  has  to  sit  up  in  bed,  or 
gets  out  »nd  opens  the  window  to  let  in  more  air.  The  breathing 
is  soon  so  difficult  that  he  has  to  call  in  the  aid  of  all  the  accessory 
muscles  of  respiration  ;  he  grasps  with  his  hands  the  sides  of  his 
bed,  the  arms  of  a  chair,  the  mantelpiece,  or  the  edge  of  a  table, 
to  give  a  fixed  support  for  the  muscles  which  pass  from  the  upper 
ezb^mities  to  the  chest.  The  chest,  however,  is  nearly  fixed  in  a 
condition  of  inspiration,  and  there  is  very  slight  movement.  The 
respiration  is  often  quite  slow,  but  occasionally  rapid ;  the  most 
noticeable  feature  is  the  extraordinary  length  of  expiration,  which 
is  accompanied  with  a  loud  wheezing,  audible  at  a  distance.  The 
chest  is  somewhat  over-resonant ;  the  inspiratory  murmur  is 
scarcely  audible,  or  accompanied  with  a  httle  sibilant  rhonchus, 
while  with  expiration  is  heard  the  loud  rhonchus  just  mentioned. 
Witti  this  the  patient's  distress  is  very  great;  the  face  gets 
cyanosed,  the  eyes  are  prominent,  the  conjunctivK  suffused,  and 
the  whole  attention  of  ibe  patient  is  absorbed  in  the  attempt  to 
get  a  proper  interchange  of  the  aii-  in  his  chest.  Usually  there 
is  no  pyrexia.  After  a  time — it  may  be  two  or  three  hours — he 
begins  to  cough,  and  expectorates  some  thin,  transparent  mucus, 
which  may  be  mixed  with  a  little  blood  ;  then  the  breathing 
beoamee  easier,  the  cyanosis  is  less,  gradually  the  whole  trouble 
sabddes,  and  the  patient  falls  off  to  sleep. 

The  sputum  often  contains,  besides  cylindrical  or  ciliated  epi- 
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thelium,  two  peculiar  constituents — namely,  Curschmann's  spirals, 
and  octahedral  crystals.  The  former  are  yellowish-green  or  grey 
particles,  made  up  of  threads  of  mucus ;  under  the  microsoope 
they  are  seen  to  be  spirally  twisted  fine  or  coarse  fibres,  and  there 
is  often  in  the  middle  one  fine  transparent  fibre.  The  octahedra 
may  be  present  in  the  spirals ;  they  are  known  as  Charcot- Ley  den 
crystals,  and  consist  of  phosphate  of  spermin.  Similar  crystals  are 
found  in  the  blood  in  leuchsemia,  and  sometimes  in  the  faeces  in 
dysentery,  typhoid  fever,  and  other  conditions. 

Each  attack  of  asthma  may  last  from  two  or  three  hours  to  as 
many  days ;  their  recurrence,  at  longer  or  shorter  intervals,  is  a 
good  deal  determined  by  the  exciting  causes — ^that  is,  a  careful 
patient,  who  knows  how  to  avoid  what  will  bring  on  his  attacks, 
may  escape  for  long  periods.  As  to  the  duration  of  the  illness, 
that  also  is  very  variable.  Many  of  those  who  have  it  in  child- 
hood recover  in  adult  age;  but  those  who  acquire  it  in  middle 
age  never  recover.  The  attacks  themselves  are  rarely  fatal,  and 
the  occasional  occuiTence  of  not  very  severe  atteu^ks  is  not  pre- 
judicial to  health  ;  but  frequent  paroxysms  induce  emphysema  of 
the  lungs,  and  ultimately  attendant  bronchitis,  so  that  there  is 
constantly  more  or  less  livid ity,  with  the  round  shoulders,  barrel- 
shaped  chest,  and  laboured  respiration  which  are  observed  in  the 
midst  of  the  paroxysms  themselves.  Life  is  thereby  shortened, 
and  the  tendency  to  suffer  from  the  severer  forms  of  bronchitis  is 
increased. 

Pathology. — The  attacks  are  clearly  attributable  to  some 
obstruction  of  the  minute  bronchial  tubes,  and  the  prevailing  view 
is  that  this  obstruction  is  due  to  spasmodic  contraction  of  the 
bronchial  muscular  fibre ;  hence  the  name  "  spasmodic  asthma," 
which  contrasts  with  the  popular  use  of  the  term  asthma  for 
every  kind  of  dyspnoea,  especially  chronic  bronchitis  and  emphy- 
sema. But  the  disease  has  also  been  attributed  to  vascular  or 
erythematous  swelling  of  the  bronchial  mucous  membrane.  The 
sudden  development  of  the  symptoms  and  the  comparatively 
rapid  subsidence  in  many  cases  are  in  favour  of  its  spasmodic 
origin. 

Treatment. — Climate  is  one  of  the  first  things  to  be  considered. 
A  large  number  of  patients  can  live  in  London  and  large  cities 
free  from  paroxysms,  who  have  them  at  once  if  they  attempt  to 
live  in  the  country.  Conversely,  some  can  only  live  in  the  country, 
and  have  asthmatic  attacks  in  town.  In  the  same  way  sea-air 
may  excite  attacks  in  some,  and  cure  others.  The  facts  with 
regard  to  any  patient  can  only  be  ascertained  by  experiment. 

Moderation  and  care  in  diet  are  the  next  points  to  consider. 
Food  should  be  light  and  easily  digestible  ;  a  heavy  supper  should 
not  be  taken  ;  and  particular  foods  should  be  excluded  from  time 
to  time,  such  as  cheese,  pastry,  pork,  beer,  to  see  if  there  is  any 
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one  offender  in  this  respect.  If  the  trouble  cannot  be  met  in  these 
ways,  and  the  naso-pharynx  presents  no  lesions  for  surgical  treat- 
ment, potassium  iodide  should  be  given  in  doses  of  from  5  to  10 
grains  three  times  a  day,  continuously  and  irrespective  of  the 
attacks,  for  some  weeks  or  months;  and  arsenic  \a  similarly 
useful.  A  niunber  of  remedies  have  been  used  in  the  attacks, 
and  many  of  them  are  decidedly  effectual  in  lessening  the  severity 
of  the  dyspncea,  and  shortening  the  paroxysm.  The  most  useful 
seem  to  be  those  which  are  inhaled,  and  so  possibly  act  directly 
upon  the  bronchial  tubes.  The  vapours  of  chloroform,  ether, 
nitrite  of  amyl,  iodide  of  ethyl,  and  turpentine  may  thus  be  used ; 
but  more  lasting  results  are  often  obtained  by  the  fimies  from 
burning  a  paper  saturated  with  nitre-solution  and  dried,  or  by 
smoking  cigarettes  made  of  chopped  stramonium-leaves,  or  by  the 
use  of  other  pi*eparations  containing  stramonium.  Some  similar 
drugs  may  be  given  internally,  such  as  nitro-glycerin,  and  nitrite 
of  sodium — which  also  paralyse  organic  muscular  fibre — and 
chloral,  morphia,  potassium  bromide,  antipyrin,  extract  or  tincture 
of  stramonium,  belladonna,  or  lobelia.  Two  or  more  remedies 
may  be  combined.  Local  applications  may  give  some  relief,  such 
as  mustard  plasters  or  turpentine  stupes,  and,  according  to  some, 
the  application  of  iodine  tincture  on  the  side  of  the  neck,  over  the 
course  of  the  pneumogastric  nerves.  In  chronic  cases  which 
resist  treatment,  general  tonics,  like  quinine,  or  cod-liver  oil  may 
be  of  value,  and  the  patient  should  be  careful  not  to  expose  him- 
self unduly,  in  view  of  the  secondary  changes  in  the  lung  which 
supervene. 


OBSTBUOTION  OF  THE  LARGE  BBONOHI. 

In  their  relation  to  the  various  causes  of  compression,  the  two 
main  bronchi  closely  resemble  the  trachea,  and  much  that  has 
been  said  under  the  head  of  tracheal  obstruction  might  be  repeated 
here.  Aneurysms  and  mediastinal  growths  are  the  chief  causes 
of  compression ;  syphilis  leads  to  stricture ;  and  foreign  bodies 
become  impacted.  One  or  both  bix)nchi,  and  perhaps  at  the  same 
time  the  lower  end  of  the  trachea,  may  be  compresised  by  growth 
or  aneurysm.  The  special  liability  of  the  left  bronchus  to  com- 
pression by  an  aneurysm  of  the  arch  of  the  aorta,  under  which  it 
passes,  is  of  importance.  Foreign  bodies  more  frequently  fall  into 
the  right  bronchus,  because  the  dividing  ridge  between  the  two 
bronchi  is  somewhat  to  the  left  of  the  middle  line,  and  hence 
objects  falling  down  the  centre  of  the  trachea  are  directed  into  its 
right  branch.  They  may  be  driven  into  the  trachea  during 
coughing,  and  fall  back  into  the  same  or  the  opposite  bronchus.  If 
the  object  is  impacted  it  proves  a  peinnanent  obstruction,  and  may 
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cause  haemoptysis  or  ulceration  and  sloughing  of   the  mucous 
membrane. 

Symptoms. — These  vary  with  the  degree  of  obstruction ;  and 
since  the  opposite  tube  is  often  free,  and  thus  only  half  the 
respiratory  area  is  interfered  with,  the  bronchus  is  often  much 
more  completely  obstructed  than  the  trachea  can  bo.  There  is 
commonly  dyspnoea,  and  occasionally  stridor.  In  the  absence  of 
stridor,  the  vesicular  murmur  over  the  corresponding  lung  is 
found  to  be  very  deficient  or  absent ;  and  tactile  vibration  is 
diminished,  though  the  percussion  note  over  the  chest  remains 
normal.  In  extreme  cases  all  the  air  may  become  absorbed  from 
the  lung,  which  becomes  completely  collapsed,  while  the  chest 
shrinks,  with  percussion  dulness  and  entire  loss  of  breath  and 
voice-sounds  and  vocal  fremitus.  Another  result  of  stenosis  of  a 
bronchus  is  a  condition  of  more  or  less  extensive  bronchiectasis, 
with  secondary  fibroid  thickening  of  the  limg  or  pleura.  Fus 
forms  abundantly  in  the  cavities,  and  may  be  expectorated  in  large 
quantities  at  a  time.  The  physical  signs  may  be  those  of  a  pul- 
monary cavity — hollow  bronchial  breathing,  bronchophony  and 
pectoriloquy.  Sometimes  the  lung  becomes  pneumonic  or  gan- 
grenous. Coupland  has  recorded  a  case  of  obstruction  in  which 
the  dilated  tubes  communicated  through  one  of  the  intercostal 
spaces  with  the  subcutaneous  tissue  on  the  front  of  the  chest,  and 
an  abscess  was  opened,  from  which  a  quantity  of  offensive  pus 
was  discharged.  Foreign  bodies  do  not  always  confine  themselves 
to  producing  mechanical  obstruction,  but  they  have  occasionally 
set  up  diffuse  suppurative  pneimionia,  or  have  woriced  their  way 
to  the  surface  of  the  lung,  perforated  the  pleura,  and  caused  pleurisy 
or  pneumothorax. 

Diagnosis. — The  combination  of  good  resonance  with  nearly 
complete  absence  of  respiratory  sounds  on  one  side  of  the  chest  is 
very  characteristic  of  obstruction  of  the  corresponding  bronchus. 
When  the  obstruction  is  accompanied  by  stridor,  it  may  be  mis- 
taken for  bronchitis.  Stridor  from  the  above  cause  is  persistent 
and  uniform  in  character,  arising  from  a  single  point  of  obstruction, 
whereas  the  rhonchi  of  bronchitis  vary  constantly  in  loudness, 
pitch,  and  position.  Bronchitis  further  is  more  often  bilateral. 
If  the  lung  has  shrunken  from  the  stenosis,  the  physical  signs 
resemble  those  due  to  a  partially  absorbed  pleuritic  effusion.  Here 
the  history  will  help ;  but  the  use  of  the  e2cploring  syringe  may  be 
necessary  to  decide. 

The  Ihrognosis  and  Treatment  are  similar  to  those  of  obstructed 
trachea  (p.  414^  ;  tracheotomy  is  of  course  useless  except  for  the 
removal  of  foreign  bodies. 
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DISEASES  OF  THE  LUNGS. 


EMPHYSEMA. 

The  term  emphysema  (from  h,  in,  and  <f>vaa,  wind)  is  rightly 
used  to  denote  the  extravasation  of  air  into  the  subcutaneous  or 
other  tissues  of  the  body  (surgical  emphyaema),  and  into  the 
interlobular  or  interstitial  tissue  of  the  lungs  (interstiticU  emtphy- 
8emd).  It  is  much  less  applicable  to  the  disease  of  the  lung 
now  under  consideration,  for  which,  however,  in  medical  parlance 
it  is  usufdly  reserved.  The  alveoli  of  the  lung  naturally  con- 
tain air;  in  this  disease  they  are  abnormally  distended,  and 
may  be  said  to  contain  too  much.  So  far  the  name  emphy- 
sema (vesicular  emphyaema)  may  be  justifiable ;  but  a  more 
correct  name  would  be  that  of  alveolar  ectasia,  which  has  been 
suggested. 

Anatomy. — The  essential  change  in  emphysema  of  the  lungs 
is  a  loss  of  elasticity,  from  weakening,  and  subsequent  atrophy 
and  destruction,  of  the  elastic  tissue  contained  in  the  alveolar 
septa.  In  consequence  of  this  the  walls  of  the  air-vesicles  yield 
to  the  pressure  of  the  contained  air,  and  become  distended. 
This  brings  them  into  closer  contact  with  neighbouring  alveoli 
which  are  also  dilating;  and  between  the  two  the  alveolar 
septum  becomes  atrophied.  Soon  a  perforation  is  established 
through  the  septum  between  the  two  alveoli,  then  the  whole 
septum  is  destroyed,  and  the  two  alveoli  become  one.  In  this 
process  not  only  the  elastic  tissue,  but  also  the  whole  network 
of  pulmonary  capillaries  contained  in  the  septum,  disappears. 
If  this  is  repeated  extensively  throughout  the  lungs,  first,  all 
the  air-spaces  are  much  enlarged,  and  in  many  places  great 
blebs  of  lung-tissue  simply  containing  air  are  formed  ;  secondly, 
the  elasticity  of  the  lung  necessary  for  expiration  is  reduced 
much  below  the  normal;  thirdly,  the  vascular  area  available 
for  aerating  the  blood  is  greatly  diminished ;  and  fourthly,  in 
most  cases  the  lungs  themselves  are  considerably  enlarged.  A 
lung  affected  with  emphysema  does  not  collapse  when  the  chest 
is  opened  at  the  post-mortem  examination,  but  even  bulges  out 
through  the  aperture.  It  is  soft,  and  inelastic,  and  yields  to 
the  pressure  of  the  finger  ('*  pitting  "),  In  different  parts  of  it, 
especially  along  the  inner  and  lower  edges,  may  be  seen  large 
blebs  the  size  of  peas  or  nuts ;  and  the  lung  is  unusually  pale, 
and  bloodless,  and  of  a  mottled  grey  colour.  On  section  the 
larger  blebs  collapse,  and  the  whole  organ  is  much   drier  than 
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usual,  unless  in  some  parts,  such  as  the  bases,  which  may  have 
been  the  seat  of  a  complicating  bronchitis  or  OBdema. 

A  variety  (small -lunged  emphysema)  occurs  in  old  people^  as 
a  senile  ati*ophic  change ;  the  lung  is  not  enlarged,  and  blebs 
are  not  numerous.  The  septa  have  atrophied  so  that  alveoli 
have  joined  together,  and  the  lung  is  shrunken,  inelastic,  drier, 
and  paler,  and  presents  a  less  perfectly  spongy  structure  than 
normal. 

iBtiology  and  Method  of  Production. — No  doubt  many  oases 
of  emphysema  result  from  bronchitis,  and  some  from  whooping- 
cough  or  asthma,  but  this  will  not  account  for  all,  as  it  is  cer- 
tainly common  to  find  the  indications  of  a  slight  emphysema  in 
those  who  have  never  had  any  such  illness.  In  all  cases  it  is  the 
failure  or  wearing  out  of  the  elastic  tissue  that  is  the  essential 
lesion. 

This  may  develop  with  advancing  age  as  a  senile  change ;  it 
may  be  more  directly  induced  by  a  number  of  laborious  occupa- 
tions which  entail  prolonged  strain  upon  the  lungs,  the  chest 
being  held  full  of  air  for  a  long  time,  either  to  serve  as  a  point 
cPappui  for  the  use  of  the  arms,  or  to  supply  air  in  a  regulated 
way,  as  in  plapng  upon  wind  instruments,  glass-blowing,  dbc. ; 
but  it  is  sometimes  found  in  young  people  whose  circumstances  do 
not  seem  to  be  in  any  way  exceptional. 

The  mechanism  in  the  case  of  glass-blowers  and  others,  is 
probably  that  the  lungs  are  kept  expanded  during  the  regulated 
effort,  or  that  the  force  of  expiration  is  opposed  by  the  obstruction 
in  the  work,  and  so  the  elastic  tissue  is  kept  unduly  on  the  stretch. 
Prolonged  coughing  in  bronchitis  and  whooping-cough  has  the 
same  effect ;  and  in  the  former  the  secretions  constitute  an  obstruc- 
tion to  the  expiration,  from  which  the  elastic  tissue  necessarily 
suffers  strain.  The  greater  development  of  emphysema  in  certain 
parts  of  the  lungs,  especially  the  anterior  margins  and  lower  edges, 
and  in  the  neighbourhood  of  old  cicatrices  at  the  apex,  may  be 
accounted  for  on  Jenner's  view — that  when  air  is  retained  in  the 
chest  under  great  pressure,  as  when  playing  a  wind  instrument, 
or  making  any  great  muscular  effort,  it  is  the  parts  of  the  lung 
which  are  least  supported  by  the  surrounding  structures  which 
will  be  most  subject  to  the  air-pressure  from  within.  These  are 
precisely  the  anterior  and  lower  edges  in  healthy  lungs.  When  a 
portion  of  lung  shrinks  from  old  disease,  the  support  of  the  adja- 
cent lobules  is,  of  course,  withdrawn  ;  and  the  local  emphysema 
which  thus  arises  is  called  compensator i/. 

Results  of  Emphysema. — These  are  of  two  kinds.  In  conse- 
quence of  the  loss  of  elasticity^  expiration,  which  is  largely  effected 
by  the  spontaneous  collapse  of  the  lungs,  after  inspiration, 
becomes  more  difficult ;  the  lungs  tend  to  increase  in  size ;  the 
chest  enlarges  in  width  and  depth,  assuming  permanently  the 
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shape  and  position  which  are  characteristic  of  full  inspiration ; 
the  mobility  of  the  chest  is  much  diminished,  since  it  ranges 
only  between  different  degrees  of  inspiration,  instead  of  between 
full  inspiration  and  full  expiration  ;  the  interchange  of  gases  is 
less  complete  ;  and  every  attack  of  bronchitis  is  aggravated  from 
the  impairment  of  coughing  power  which  follows  on  the  above 
defects. 

The  other  important  factor  is  the  lose  of  capillary  area,  and 
hence  of  aerating  surface.  From  this  i-esulta  an  obstruction  to 
the  pulmonary  circulation,  of  a  kind  similar  to  that  which  is  pro- 
ducetl  by  disease  of  the  left  side  of  the  heart.  The  tension  in  the 
pulmonary  artery  and  right  ventricle  is  increased,  the  right 
ventricle  hypertrophies  or  dilates,  or  both,  and  the  venous  system 
becomes  engorged,  producing  in  course  of  time  congestion  and 
enlargement  of  the  liver,  oedema  of  the  feet,  legs,  aod  trunk,  and 
albuminuria. 

Bymptoms  and  Physical  Signs.—  The  symptoms  of  emphysema 
are  at  first  only  shortness  of  breath  ;  the  cough  and  expectoration 
which  are  commonly  present  result  from  a  co-eziating  bronchitis. 
The  dyspnoea  is  especially  seen  on  exertion  in  early  stages,  when 
the  breathing  is  quickened  and  the  patient  readily  pants ;  later 
on,  it  may  be  always  present,  producing  orthopncea  at  night.  In 
its  worst  forms  the  extraordinary  muscles  of  respiration  are  in 
constant  use ;  the  clavicles  are  lifted,  and  the  stemo-mastoida 
and  scaleni  stand  out  at  each  inspiration,  striving  to  increase  the 
tidal  air;  expiration  is  prolonged,  laboured,  and  aided  to  their 
utmost  by  the  muscles  of  the  abdomen.  The  physical  ngna  are 
characteristic.  The  chest  is  broad,  deep  an tero- posteriorly,  but 
short ;  it  is  often  called  barrel-shaped,  from  its  enhirgement,  and 
from  the  increase  of  the  antero-posterior  diameter  giving  it  rather 
a  circular  than  a  transversely  oval  shape.  The  shoulders  are 
raised ;  the  upper  ribs  are  closer  togetiier,  and  the  lower  ribs 
wider  apart  thai  normal ;  and  the  epigastric  angle  is  very  obtuse, 
measuring  lOfi"  or  more.  The  elevation  of  the  ribs  alters  the 
relative  positions  of  the  nipple  and  the  heart'^  impulse ;  the 
nipple  is  often  found  on  the  fifth  rib,  and  the  heart's  impulse  in 
the  sixth  space.  But  this  last  may  be  partly  displaced  by  the 
enlarged  lung.  Percussion  gives  excessive  resonance  over  the 
parts  of  the  chest  that  are  normally  resonant,  and  an  extension 
of  the  resonance  over  areas  that  are  normally  dull.  Thus  the 
hepatic  and  cardiac  dulnesses  are  encroached  upon,  the  right  lung 
being  resonant  down  to  the  sixth  space  or  seventh  rib,  and  the 
heartnlulness  being  limited  to  the  fifth  cartilage  and  space  below, 
or  even  disappearing  altogether.  Posteriorly,  the  resonance  extends 
to  its  fullest  limits  downwards.  On  auscultation  the  inspiratory 
murmur  is  very  much  diminished  or  scarcely  audible,  and  the 
expiratory  murmur  is  much  prolonged. 
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The  enl&rgement  of  the  lungs  also  affects  the  dgns  connected 
with  other  organs.  The  impulse  of  the  heart  is  scaj-cely  per- 
ceptible in  the  normal  position,  but  epigastric  pulsation  is  often 
present.  The  cardiac  sounds  are  much  less  loud,  from  the  lung 
overlying  the  heart.  Any  enloi'gement  of  the  heart  from  dilatu- 
tion  or  hypertrophy  of  the  right  ventricle  may  thus  be  concealed. 
The  systolic  murmur  of  tricuspid  regurgitation  is  occasionally 
present.  The  liver  and  spleen  may  be  slightly  displaced  down- 
wards. 

In  small-lunged  emphysema  the  chest  is  barrel- shaped,  but  not 
enlarged  ;  the  lungs  do  not  cover  the  heart  j  and  the  heart  is  not 
hypertropliied,  but  atrophied.  The  percussion  note  is  hyper- 
resonant,  and  the  inspiratory  murmur  is  feeble,  but  the  expiration 
is  not  prolonged. 

In  botli  forms  the  signs  of  bronchitis  frequently  co-exist — namely, 
sibilant  and  «ionorous  rhonchi ;  in  extreme  cases  thei-e  are  ralee  at 
the  bases  of  the  tungs,  and  the  intercostal  spaces  are  sucked  in 
with  inspiration. 

OompUcationB, — Chronic  bronchitis  is  most  frequently  present, 
with  or  without  bronchiectasis ;  and  in  late  stages  of  the  more 
common  form,  (Ulntation  of  the  right  ventricle,  with  anasarca  and 
albuminuria.  Bnght's  disease,  with  iti^  caixlio-vascular  changes, 
may  eomplicute  it  in  old  patientjj. 

DiagnoBlB. — Its  i-ecognition  depends  upon  the  altered  quality 
of  resonance,  and  especially  by  the  extension  of  resonance  over 
the  precordial  area,  and  downwards  over  the  liver.  In  the  snia]]- 
lunged  variety  the  altered  quality  of  resonance  and  the  dysptuea 
are  the  chief  features. 

Prognoais.^ Actual  recovery  does  not  occur;  only  relief  of 
symptoms.  The  duration  of  life  depends  upon  the  extent  of  the 
change,  and  the  liability  to  bronchitis,  or  to  cardiac  dilatation. 
In  most  cases,  the  final  result  doe«  not  come  under  several  years. 

Treatment- — This  must  be  directed  to  improving  the  genenU 
health  of  the  patient,  to  avoiding  all  risk  of  hronchittc  complioa- 
tions,  and  to  relieving  these  when  they  occur.  Thus  the  patient 
Hliould  have  nutritious  and  digestible  diet,  should  be  well  clothed, 
live  in  warm,  well- ventilated  rooms,  and  avoid  east  winds  and 
the  night  ajr.  Tonics,  such  as  cod-liver  oil,  iron,  strychnia,  and 
quinine,  are  of  Home  volue,  since  the  disease  partakes  of  the 
nature  of  degeneration.  Attempts  have  been  made  to  compen- 
Mite  for  the  loui  of  elastic  tissue  by  difierent  methods;  thus 
(ierlmrdt  ndviMM  HNsiMting  expiration  by  mechanical  compRcadoii 
of  the  thomx  ;  tluM  in  done  by  another  person  with  the  hands 
upon  the  lowor  jiurt  of  thn  thorax  for  five  or  ten  minutes  every 
day.  A  patient  of  BtrllmjM-U'N  managed  it  himself  by  means  of 
two  boards,  one  on  tiithor  nidn  of  the  chest,  which  he  broogbt 
together  at  cocli  impimtion.     The  compressed  air  buth,  in  whioL 
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the  patient  breathes  air  at  an  additiooal  pressure  of  two-thirdfi  of 
an  atmosphere,  has  been  found  useful  at  the  Brompton  Hospital. 
For  the  accompanying  bronchitis,  expectorants  such  as  auuno- 
nium  carbonate  in  doses  of  5  to  7  grains,  vinum  ipecacuanhte, 
and  the  infusion  or  tincture  of  senega,  should  be  given.  Mustard 
plasters  or  linseed  meal  poultices  will  afford  some  local  relief. 
If  the  heart  is  failing,  digitalis,  strychnine,  or  othei-  heart  tonic 
must  be  used  ;  and  when  anasarca,  is  threatened,  pui^atives  such 
as  pulv.  jalapea  comp.,  and  diuretics,  such  as  squill,  acetate  of 
potassium,  spirits  of  nitrous  ether,  and  citrate  of  caffein,  should 
be  given  to  relieve  the  overloaded  venous  circulation. 


COLLAPSE  OF   THE   LUNOB. 
{Attledasia  Ptdmonvm.) 

A  distinction  is  ofton  made  between  lungs  that  have  never  axn- 
pletely  expanded  (atelectasis)  and  those  that  have,  after  expansion, 
partly  returned  to  the  fcetal  state  (collapse).  The  former  condition 
is  congenital,  and  is  seen  in  very  weakly  children,  whose  respiratoiy 
movements  are  insufficient  to  aniw  in  air  to  the  necessary  extent. 
The  latter  results  from  anything,  which  by  obstructing  the  entrance 
of  air,  or  by  compressing  the  lung  from  without,  prevents  its 
complete  expansion.  Obstruction  may  arise  from  chronic  enlarge- 
ment of  the  tonsils,  adenoid  growths  in  the  naso-pharynx,  much 
more  often  from  the  viscid,  mucous,  or  purulent  secretion  of  bron- 
chitis, especially  in  children,  and  as  a  part  of  broncho-pneumonia, 
and  from  constriction  of  the  bronchus  by  cancer  or  by  aneurysm 
in  older  people.  The  causes  of  eompreMton  are  numerous ;  in  the 
chest  itself  it  is  most  frequently  due  to  pleural  effusion,  but  also 
to  enlargement  of  the  heart,  pericardial  effusion,  mediastinal 
tumours,  aneurysms  of  the  aorta,  and  angular  curvature  of  the 
spine  (kyphoscoliosis) ;  in  the  abdomen,  to  the  pressure  of  tumours 
growing  from  the  upper  surface  of  the  liver,  especially  hydatids, 
abscess  and  cancer,  of  subdiaphragmatic  abscesses,  hydatid  of  the 
spleen,  ascitic  fluid,  and  ovarian  tumours.  The  mechanism  of 
compression  is  obvious;  in  the  case  of  obstruction  it  has  been 
pointed  out  that  when  the  to-and-fro  movement  of  the  air  in  the 
lungs  is  prevented,  the  air  imprisoned  within  the  air-vesicles  of 
the  lung  becomes  absorbed,  and  the  vesicles  collapse. 

MorUd  Appearances. — Lung  in  a  state  of  collapse  or  atelec- 
tasis has  a  violet  or  dark  purple-grey  colour,  is  tough,  airJess,  and 
dry  on  section.  Isolated  patches  are  seen  to  be  slightly  depressed 
below  the  general  surface.    Unless  subsequently  the  seat  of  in- 
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flamnuition,  they  mmT  be  again  expanded  by  foralile 
with  air. 

Qjmptoilis. — In  congenital  atekctaas  the  child  is  vrBaUr, 
or  Usm  livid,  with  rapid  shallow  breathing  and  feeble  cnr. 
lower  part  of  the  chest  is  drawn  in  with  eadi  inspiratioo,  and  tbe 
intercostal  spaces  are  dcpicasod.  Fiiaminatinn  mav  elicit  a  htde 
loss  of  resonance  at  the  bases,  and  oocasionalhr  some  r&le,  hot 
feeUeness  of  breath-soonds  is  the  chief  phrsical  sign.  The 
collapse  of  bronchitis  is  rarelj  extensiTe  enough  to  reveal  itsdf  by 
aascaltation,  its  distribnticxi  being  lobular  and  scattered.  In  tlie 
freqnent  cases  of  campression  by  fluid,  ^bc,  the  phjsical  signs  of 
cc^pse  form  an  essential  part  of  those  of  the  primary  diseaw* ; 
they  simply  represent  the  n^ation  of  those  signs  which  are  doe 
to  the  presence  of  healthy  long — ^that  is,  they  consist  in  tiie 
absence  or  diminution  of  resonance,  of  breath-sounds,  of  voioe- 
sounds,  and  of  tactile  vibration* 

There  are,  however,  two  earlier  or  inaxni^ete  stages  which 
must  be  recognised.  One  is  the  state  of  partial  collapse,  which 
may  result  from  tempmary  disuse  of  a  portion  of  lung,  as,  for 
instance,  during  a  slight  pleurisy,  or  from  lying  upon  Uie  back 
for  a  time.  When  the  affected  area  of  lung  is  auscultated,  the 
bfeath-sound  is  very  feeble ;  if  the  patient  breathes  dee|dy,  there 
is  a  louder  vesicular  murmur,  and  at  the  end  of  it  a  fine  dry 
rustling  rile  (crepitation),  which  is  due  to  the  fresh  expansion  <^ 
hitherto  collapsed  air- vesicles. 

The  other  stage  is  that  in  which,  from  partial  pressure  of  fluid, 
the  lung  tissue  is  compressed,  but  the  bronchi  remain  patent ;  the 
physical  signs  then  may  be  bronchial  breathing  and  broncho- 
phony, deceptively  like  those  of  pneumonia.  This  is  not  infrequent 
as  a  result  of  pleurisy,  but  it  may  also  occur  from  pressure  back- 
wards of  a  large  heart  or  distended  pericardium. 

Treatment. — In  most  cases  of  collapse,  the  primary  cause  must 
be  discovered  and  treated.  In  congenital  atelectasis,  the  treat- 
ment must  be  supporting.  The  child  should  be  kept  warm  in  a 
well-ventilated  apartment,  the  chest  may  be  gently  stimulated  by 
friction,  and  the  food  should  be  looked  to.  In  older  children, 
bronchitis,  rickets,  or  congenital  syphilis  must  be  met  by  appro- 
priate treatment. 


(EDEMA  OF  THE  LUNGS. 

This  consists  of  the  exudation  of  serous  fluid  into  the  interstices 
of  the  lung,  and  into  the  air-vesicles  and  smallest  bronchi. 

JEtiology*—  It  results  from  disturbances  of  the  circulation,  and 
from  general  blood  diseases;  and  its  most  frequent  causes  are 
valvular  disease  of  the  heart,  and  acute  and  chronic  Bright's 
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disease.  It  is  not  infrequent  m  elderly  people  with  f&iling 
hearts,  as  a,  more  or  less  permanent  condition ;  it  forms  part  of 
the  condition  known  as  hypostatic  congestion  in  prolonged  febrile 
illnesses,  such  as  enteric  fever ;  and  an  inflainmatoiy  (edema 
generally  accompanies  acute  pneumonic  processes.  Local  oedema 
may  result  from  the  pressure  of  tumours  or  of  aneurysm  on  the 
pulmonary  vessels :  and  finally,  in  death  from  diseases  involving 
the  lung,  like  pneumonia  or  pleuritic  efi'usion,  odema  of  the 
formerly  healthy  lung  contributes  to  the  fatal  termination. 

Ssnnptoms. — The  symptoms  which  are  due  to  the  (edema,  in 
addition  to  those  of  the  primary  lesion,  are  dyspnoea,  orthopocea, 
more  or  leas  cyanosis  in  extreme  cases,  cough,  uid  ezpectcHTation 
of  abundant  frothy  serum,  or  sero-sauguineous  fluid.  The  chest 
is  resonant,  or  at  most  shows  some  slight  impairment  of  the  note 
at  the  bases  behind ;  here  the  breath-sounds  are  deficient,  and 
there  are  heard  only  abundant  fine  and  medium  r&lee.  In  the 
final  cedema  of  pneumonia,  the  rfiles  are  audible  over  the  whole  of 
the  hitherto  healthy  lung. 

Morbid  Anatomy. — A  lung  afi'ected  with  (edema  is  buU^, 
heavy,  and  exudes  when  incised  an  immense  quantity  of  serous, 
slightly  blood-stained  fluid. 

Treatment. — This  is  chiefly  to  be  dire<;ted  to  the  primary 
cause.  Heart  disease  requires  prompt  treatment  by  the  usual 
cardiac  tonics,  diuretics,  and  purgatives.  In  Bright's  disease, 
diaphoretics  and  purgatives,  or  the  vapour  bath  should  be  em- 
ployed. In  elderly  people  with  failing  hearts,  cardiac  and  general 
tonics  are  desirable.  Ammonium  carbonate  is  valuable  in  cedeina 
of  the  lung,  either  by  acting  as  a  direct  expectorant,  or  by 
stimulating  the  contractions  of  the  left  ventricle,  and  thus  facili- 
tating the  circulation  of  blood  through  the  lung. 


PNEUKONIA. 

Inflammation  of  the  substance  of  the  lung,  as  opposed  to  the 
bronchial  tubes,  is  called  pneumonia.  As  an  acute  disease  it  leads 
to  consolidation  by  exudation  into  the  air-vesicles  of  inflammatory 
products,  which  may  be  afterwards  absorbed.  In  a  chronic  form 
it  causes  a  dense  fibrous  transformation  of  the  interstitial  tissue, 
which  is  permanent.  Of  acute  pneumonia,  two  typical  forms  can 
be  distinguished  from  one  another  by  the  following  features : — ■ 
Croupoui  pneumonia  occurs  especially  in  adulte,  afiects  large 
portions  of  the  lung  at  the  same  time,  and  is  hence  called  lobar, 
and  has  all  the  characteristics  of  a  specific  infectious  disease,  with 
a  limited  duration,  termination  by  crisis,  and  sometimes  epidemic 
prevalence.     Catarrhal  pneumonia  or  broncha^itumonia  affbota 
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chiefly  infants  and  young  children,  invades  several  small  areas  of 
the  lung,  having  a  lolnUar  distribution,  and  is  much  less  definite  in 
its  course  and  modes  of  onset  and  termination.  The  two  forms 
difier  also  in  their  histology  and  bacteriology.  These  distinctions 
are,  however,  by  no  means  absolute,  and  some  of  the  difficulties  of 
recognition  and  distinction  will  be  pointed  out  after  the  two  have 
been  separately  described. 

Chronic  or  interaiiticd  pneumonia  constantly  forms  a  part  of 
chronic  phtliisis  and  bronchiectasis,  and  only  in  a  small  number  of 
cases  stands  alone  as  the  primary  lesion. 

D 

Croupous  Pneumonia. 
{Acute  Lobar  Pneumonia,) 

^Etiology. — ^The  disease  occurs  in  both  sexes  and  at  all  ages, 
but  statistics  have  shown  that  it  is  twice  as  common  in  males  as 
it  is  in  females,  the  difference  between  the  two  sexes  being  least 
marked  in  the  very  young,  and  in  old  people.  It  is  more  frequent 
in  adults  up  to  middle  age  than  at  other  periods  of  life,  and  this 
contrasts  with  the  greater  frequency  of  broncho-pneumonia 
amongst  quite  young  children  and  old  people.  Pneumonia  occurs 
much  more  often  in  the  winter  and  spring  than  in  the  summer 
and  autiunn;  when  the  tempei^ature  is  undergoing  sudden 
changes,  when  the  winds  ai-e  e^ist  or  north-east,  or  when  the 
weather  is  wet  or  cold.  Habits  and  occupations  which  involve 
exposure  predispose  to  pneumonia,  and  it  is  probable  that  persons 
of  weak  health,  or  suffering  from  mental  depression,  or  those  who 
do  notliave  sufficient  nourishment,  are  more  liable  to  it  than  the 
robust  and  strong.  Intempei^te  habits  dispose  to  it,  and  greatly 
increase  its  morttility.  An  attack  does  not  exempt  from  another ; 
indeed,  pneumonia  is  said  to  have  occuiTcd  as  many  as  fifteen  or 
twenty  times  in  the  same  patient,  but  more  than  two  attacks  are 
not  ver}'  common. 

Amongst  direct  exciting  causes,  cold  or  chill  is  much  less  often 
the  cause  than  has  hitherto  been  believed.  The  influence  of 
insanitary*  conditions  has  still  to  be  determined ;  and  also  the 
question  whether  pneumonia  may  arise  from  contagion,  and  the 
nature  of  the  epidemics  of  pneumonia.  A  large  number  of 
instances  have  been  recorded  of  late  years  in  which  pneimionia 
lias  spread  rapidly  through  villages,  large  buildings,  or  households, 
precisely  like  an  epidemic  fever,  and  cases  of  apparent  infection 
have  also  been  observed. 

Croupous  pneumonia  also  occurs  as  a  complication  or  sequela  of 
some  other  diseases,  and  especially  of  mitral  disease,  acute 
nephritis,  some  infectious  diseases,  and  diabetes.  Pneumonia  is 
no  doubt  a  specific  infectious  disease,  with  the  primary  seat  of 
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infection  in  the  lung.  This  is  shovn  by  the  mode  of  onset  and 
termination,  the  occurrence  of  epidemics,  and  the  constant 
presence  of  a  specific  micro-organism  in  the  lungs  and  sputum. 
This  is  the  diplococcus  pneumonin  of  Fr'ankel,  diplococous  lanceo- 
latus,  or  pneumococcus ;  but  other  organisms  are  also  found  in 
smaller  numbers — namely,  Friedlander's  bacillus,  and  streptococci 
and  staphylococci.  The  pneumococcus  is  not  peculiar  to  pneu- 
monia ;  it  is  found  in  association  with  inflammation  of  other 
structures,  such  as  the  pleura,  meninges,  and  endocardium, 

Horbld  Anatomy. — In  pneumonia,  the  part  of  the  lung 
affected  is  converted  from  a  spongy  structiu^  into  a  solid  mass. 
In  the  earliest,  or  first^atsge  of  congeelum  or  engorgenierU,  the 
lung  is  heavy,  reddish-brown  in  colour,  exudes  a  frothy,  reddish 
serum  on  pressure,  and  breaks  down  more  readily  than  in  health. 
The  capillaries  are  dilated  and  tortuous  from  dist«naion  with 
blood,  and  minute  hiemorrhages  may  be  present.  In  the  second 
stages-called  the  stage  of  red  hepalitaticm,  from  the  resemblance 
which  the  consolidated  lung  hears  to  the  li?er — the  organ  is  of  a 
dull  red  colour,  finely  granular  on  section,  completely  airless, 
solid,  sinking  in  water,  but  breaking  down  readily  under  the 
pressure  of  the  finger.  The  contents  of  the  alveoU,  which  may 
be  detached  in  fine  granular  masses,  are  seen  to  consist  d  coagu- 
lated fibrin,  containing  red  blood-corpuscles  and  a  few  leucocjrtes. 
The  third_stage,  grey  hepaiiaation,  is  also  charocterised  W  its 
solidity,  but  the  colour  is  greyish-yellow  or  simply  grey,  and  the 
surface  is  less  granular  than  that  of  the  red  etage.  Microscopic- 
ally, it  differs  from  the  latter  in  that  the  air-cells  and  alveolar  i"' 
walls  are  crowded  with  leucocytes,  while  fibrinous  exudation  and  _  i^r' 
red  corpuscles  are  in  very  small  quantity.  The  change  of  oolourV  ^,t  / 
is  attributable  to  the  leucocytes  in  the  alveolar  walls,  and  to  thef  .  " 
deoolorisation  of  formerly  estravasated  red  corpuscles,  but  mainly  i  A5 
to  the  blood  in  the  vessels  of  the  alveolar  walls  being  preventedj 
circulating  by  the  pressure  of  the  infiltration.  Bindfieisch  states  I 
that  this  bloodlessness  only  occurs  after  death,  and  hence  that  \ 
grey  hepatisation  is  chiefly  a  post-mortem  condition.  A  fourth 
stage,  that  of  purulent  infiltralum,  is  also  described ;  but  this  is 
considered  by  some  as  only  an  extreme  condition  of  grey  hepa- 
tisation. The  lung  in  softer,  yellowish  in  colour,  and  yields  to 
scraping  or  pressure  a  quantity  of  yellow  purulent  fluid,  which  is 
provided  by  the  disintegration  of  the  infiltration  filling  the  air- 
cells,  the  leucocytes  becoming  fatty  and  granular.  A  true  ahaoeai, 
however,  is  exceedingly  rare  as  the  result  of  typical  acute  pneu- 
monia. It  is  doubtful  whether  the  stage  of  purulent  infiltration 
is  ever  reached  in  cases  that  recover;  it  is  true,  recovery,  or 
reao/u^MMi,  is  sometimes  accompanied  by  physical  signs  (mfux 
enpitation)  which  indicate  that  the  exudation  is  softening  into 
fluid.     But  many  patients  get  well  without  such  evidence,  and 
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with  so  little  expectoration  that  the  removal  of  the  exudation 
can  only  be  explained  by  its  absorption ;  and  in  few  caaes  is  the 
amount  of  sputum  very  considerable.  In  the  rare  cases,  which 
are  not  dii*ect]y  fatal  and  do  not  recover,  gangrene  or  chronic  pneu- 
monia may  be  the  result.  -aJ^w^j 

The  inflammation  of  the  substance  of  the  lung  is  accompanied, 
in  a  larger  proportion  of  cases,  by  inflammation  of  the  pleura ; 
this  often  causes  pain  at  the  commencement  of  an  attack,  may 
be  recognised  by  friction  sound,  and  may  not  be  again  evident 
during  the  course  of  the  disease.  Pleuritic  lymph  may  be  dis- 
covered after  death,  of  which  there  was  no  evidence  during  life, 
or  serum,  or  even  pus  may  be  formed  in  considerable  quantity. 
The  double  lesion  may  be  spoken  of  as  pleuro-pnettmonia,  but 
some  would  only  use  this  name  for  cases  in  which  the  pleurisy 
was  clinically  of  importance. 

Localisation. — Pneumonia  is  nearly  always  partial,  affecting 
the  base  more  often  than  the  apex,  and  the  right  Jung  somewhat 
more  often  than  the  left.  Beginning  at  the  base  of  one  lung 
behind,  it  extends  upwards  to  the  apex,  as  well  as  forwards ;  or 
it  may  extend  downwards  from  the  apex;  or  commence  in  the 
centre  and  spread  upwards  and  downwards.  Occasionally,  both 
lungs  are  affected ;  but  the  disease  commonly  begins  in  one  earlier 
than  in  the  other. 

Symptoms  and  Physical  Signs. — Shortly  stated,  the  symptoms 
of  a  typical  pneiunonia  are  pyrexia,  beginning  suddenly  with 
rigor,  continuing  with  a  temperature  of  103°  or  104°,  for  five  to 
eight  or  more  days,  and  ending  suddenly  or  gradually ;  pain  in 
the  side,  dyspnoea,  cough,  expectoi^tion  of  viscid  sputum  stained 
with  haemoglobin ;  and  physical  signs  indicating  consolidation  of 
the  lung — viz.,  dulness,  bronchial  breathing,  bronchophony  and 
increased  tactile  vibration. 

First  Stage. — A  rigor  occiu«,  in  a  large  proportion  of  the  cases, 
as  the  first  definite  sign  of  illness ;  the  temperature  rises  to  102°, 
103°,  or  1(>4^,  and  there  is  well-marked  pyrexia,  with  the  usual 
loss  of  appetite,  furred  tongue,  and  malaise.  The  symptoms  may 
be  at  first  vague,  accompanied  perhaps  with  pain  in  the  h^d  or 
back ;  or  the  implication  of  the  lung  may  be  indicated  by  short- 
ness  of  breath  and  severe  pain  in  the  side,  attributable  to  pleu- 
risy. Ausciiltation  at  this  early  period  may  detect  nothing,  but 
there  is  frequently  heard  a  fine  dr}'  crepitation,  which  has  been 
compared  to  the  noise  produced  by  rubbing  between  the  finger 
and  thumb  a  lock  of  hair  near  the  ear ;  it  is  mostly  heard  towa^ls 
the  end  of  a  deep  breath,  but  sometimes  during  the  whole  of 
inspiration ;  and  it  is  explained  by  the  separation  of  the  walls  of 
the  alveoli  rendered  unnaturally  adhesive.  The  percussion  note 
may  at  the  same  time  be  unaltered ;  or  the  physical  signs  may 
consist  only  of  a  little  loss  of  percussion  resonance,  with  deficiency 
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of  vesicular  murmur.  Even  as  early  as  this  there  may  be  alight 
oougb,  with  the  characteristic  nuhf  sputum.  This  is  brought  up 
as  a  mass  of  transparent,  airless,  jelly-like  mucus,  of  a  yellow, 
orange,  ruaset-brown,  or  even  bright  red  colour,  and  exto^melv 
viscid,  so  that  it  adheres  to  the  side  or  bottom  of  the  vessel  with 
httle  or  no  tendency  to  flow. 

The  physical  signs  of  the  second  stage,  or  stage  of  consolida- 
tion, are  often  rapidly  developed.  There  is  decided  duluess  over 
the  part  of  the  lung  affected.  Over  the  same  area  there  is  Imin- 
chial  breathing,  at  first  perhaps  soft  and  distant,  but  in  a  sbort 
time,  loud,  ringing,  and  metallic.  If  the  patient  speaks  there  is 
loud  bronchophony,  the  words  uttered  being  often  distinctly 
heard,  and  apparently  shouted  up  into  the  stethoscope.     The  fine 
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ci-epitation  heard  as  an  early  sign  may  still  be  audible  in  portions 
of  lung  which  are  being  involved  by  the  spreading  inflammation ; 
but  over  areas,  which  give  loud  bronchial  breathing  and  bron- 
chophony, crepitations  may  be  heai'd,  somewhat  coarser,  and 
generally  markedly  consonating.  Tactile  vibration  is  often,  but 
not  always  increased.  Barely,  instead  of  dulness,  there  is  a 
peculiar  tympanitic  note,  or  even  a  cracked-pot  sound  ;  and  these 
have  been  attributed  to  the  presence  of  a  thin  layer  of  still  spongy 
lung  between  the  hepatiaed  portion  and  the  surface.  During  this 
development  of  the  physical  signs  the  patient  is  almost  necessarily 
confined  to  his  bed  ;  he  is  commonly  obliged  to  sit  up  ;  his  cheeks 
and  forehead  are  flushed,  with  perhaps  a  slight  tinge  of  jaun- 
dice ;  his  eyes  are  bright,  and  show  a  vivid  consciousness  of  his 
distress ;  his  breathing  is  quick  and  shallow  rather  than  laboured, 
and  the  respiration  may  rise  to  40,  5U,  70,  or  even  HO  in  the 
minute.  The  pulse  is  quickened,  but  not  in  proportion  to  the 
.taon ;  it  may  be  100  to  lift,  or  somewhat  higher  ;  thus  the 
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pulse-respiration  ratio  is  altered  from  the  normal  3  :  I  or  4  :  1 
to  2  :  I  or  1 J  :  ] .  The  tempeiiLtiire  is  maintained  generally  at 
H  high  level,  103°  to  105°,  with  little  variation ;  and  the  skin  ia 
dry,  and  gives  a  sense  of  pungent  heat  to  the  hand  placed  on  it. 
The  cough,  which  ia  usually,  though  not  always,  present,  ie  not 
very  fi'equent,  is  hard,  dry,  and  often  painful ;  and  the  v^cid, 
rusty  sputum  is  brought  up  with  difficulty.  The  urine  ia  scanty, 
high-coloured,  acid,  and  deposits  urates ;  the  chlorides  are  much 
diminished  and  may  be  absent,  and  there  is  not  infrequently  a  small 
quantity  of  albumen.  The  patient  often  retains  his  con^ionsneaa 
entirely,  or  may  wander  a  little  at  night. 

The  general  condition  of  the  patient  continues  very  much  the 
same  for  some  days,  or  more  often  there  is  an  increase  in  the 
severity  of  the  symptoms.  The  pulse  and  respiration  are  quicker, 
the  temperature  continues  higher,  the  tongue  becomee  drier  and 
browner,  and  the  delirium  at  night  more  decided.  The  phj^aical 
signs  are  generally  observed  to  alter  from  day  to  day,  indioiting 
the  spread  of  the  consolidating  process,  so  tliat  crepitation  and 
bivnchial  breathing  extend  higher  and  higher  up  the  chest,  until 
the  apex  is  involved,  and  the  physical  signs  may  be  apparent  in 
front  under  the  clavicle. 

Later  Stages. — One  cannot  distinguish,  clinical!}',  the  stag«  of 
grey  from  that  of  red  hepatisation.  The  stage  of  naolution  can  he 
recognised  by  many  indications. 

When  the  illness  is  apparently  at  its  worst,  improvement  takes 
place,  in  many  cases  quite  suddenly.  On  the  siiith,  seventh,  or 
eighth  day,  in  a  large  proportion  of  cases,  the  temperature,  the 
pulse,  and  respiration  fall,  in  the  course  of  twelve  or  eighteen 
hours,  nettrly  to  their  normal  limits,  the  tongue  becomes  moist ; 
and  the  patient  feels  himself  in  all  respects  better.  This  arina 
may  be  accompanied  with  profuse  sweating,  or  with  diarrhnea. 
In  more  than  Iwlf  the  cases  the  fever  ends  more  gradually. 

The  pulse  and  respiration  then  become  nearly  normal,  tjie 
physical  signs  quickly  or  more  slowly  clear  up,  the  bronchial 
breathing  becomes  fainter,  and  the  dulness  less  marked.  In  this 
stege  there  is  often  heard  a  well-marked  crepitation,  louder 
coarser,  and  moister  than  the  early  pneumonic  sound  ;  it  is  oaUed 
redux  crepitation.  The  sputum  also  changes,  losing  its  charac- 
teristic tinge,  becoming  yellowish  or  greenish,  raueo-piuiilent,  and 
at  the  same  time  l^s  viscid. 

In  fatalcQses,  death  occurs  from  failure  of  the  heart,  or  from 
redema  of  the  hitherto  unaffected  hrag,  or  from  both  combined. 
All  the  symptoms  are  aggravated — the  respirations  are  incre«««ed 
in  frequency ;  the  pulse  is  quick,  small,  and  feeble,  the  faoa 
becomes  cyanosed ;  the  tongue  is  dry,  brown,  and  cracked ; 
delirium  is  more  or  less  continuous,  and  muttering  and  cnna 
gnidually   supervene.      On   auscultation,  loud,   coarse    rilles  are 
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heard  on  both  sides  of  the  chest.  As  the  patient  becomes  feebler, 
the  temperature  falls,  the  skin  becomes  cold  and  is  bathed  in 
profuse  perspiration.  Death  commonly  takes  place  during  the 
height  of  the  illness,  between  the  fifth  and  the  tenth  days. 
Occasionally,  however,  a  pneumonia  runs  a  fatal  course  in  two  or 
three  days. 

Complications. — FleuHsyy  with  formation  of  lymph  or  serum, 
is  the  most  frequent.  Empyema  and  occasionally  pericarditis 
also  occur.  In  a  small  number  of  cases  there  is  pronounced 
jawndice ;  a  faint  icteric  tinge  is  more  common.  The  cause  of 
jaundice  in  pneumonia  is  not  clear ;  it  is  not  due  simply  to  ex- 
tension, since  it  occurs  both  in  apical  and  in  left-side  pneumonia. 
Another  somewhat  rare  complication  is  paroiitiSy  which  may  go  on 
to  suppuration. 

Diagnosis. — In  the  early  stages  of  rigor  and  high  fever  pneu- 
monia may  be  indistinguishable  from  other  a>ciUe  illnesseSy  such  as 
typhoid,  scarlatina,  or  small- pox.  Frequently  the  pajn  or  distress 
in  one  side  of  the  chest  will  indicate  acute  disease  there,  and  some 
modification  of  the  breath-sounds  at  one  spot,  followed  by  dulness, 
bronchial_breathing,  and  bronchophony,  will  show  the  nature  of 
the  illness.  But  the  pain  may  be  low  in  the  back,  and  strongly 
suggestive  of  variola.  In  other  cases  a  short  cough,  with  expec- 
toration of  rusty  sputum,  will  occur  before  the  development  of  the 
physical  signs.  These  last  may,  indeed,  be  delayed  for  five  or  six, 
or  even  ten  days,  and  then  the  diagnosis  may  have  to  be  made  from 
the  absence  of  rashes  characteristic  of  the  exanthemata,  from  the 
rapidity  of^respiration  out  of  proportion  to  the  pulse,  from  the 
flushed  face  and  bright  eyeT? rom  the  characteristic  sputum,  or  from 
the  presence  of  herpes  about  the  mouth — an  uncertain  guide. 

When  physical  signs  appear,  it  has  to  be  determined  whether 
pneumonia  or  pleuritic  effusion  is  present,  or  a  combination  of 
both.  The  diagnosis  of  these  two  conditions  from  one  another 
will  be  dealt  with  under  Pleurisy;  it  will  be  sufficient  to  say  here 
that  pleiuitic  effusion,  though  often  accompanied  by  bronchial 
breathing,  causes  more  absolute  dulness  than  pneumonia,  and 
weakens  or  abolishes  tactile  vibration.  When  they  co-exist  the 
pneumonia  is  often  masked  by  the  physical  signs  of  the  pleuritic 
effusion  which  lies  over  it,  whereas  the  pneumonia  may  be 
signalised  by  the  rusty  sputum,  and  the  constitutional  symptoms, 
which  are  commonly  more  pronoimced  than  those  of  pleiuisy. 
Pneumonia  very  rarely  goes  on  to  a  chronic  condition,  and  if 
physical  signs  supposed  to  be  due  to  it  persist  for  weeks  with 
continued  pyrexia,  the  presence  of  pleuritic  effusion,  serous  or 
purulent,  is  highly  probable. 

Prognosis. — The  mortality  of  pneumonia  is  about  17  per  cent. 
The  disease  is  more  fatal  to  the  intemperate,  and  to  those  who 
have  been  insufficiently  fed.     Apart  from  these  considerations,  it 
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M  difficult  ftt  the  ooaet  of  m  ease  to  mr  mhat  ibtt  IfiMJnrtion  wiD 
be.  Eftriv  or  rioktit  ddmniii.  fulm^  pnbev  c^ruiOBk.  die  Tmpid 
implicktiori  ctf  tbe  whole  of  one  hmg,  the  sfvad  cl  the  diwif>  to, 
cr  the  occameikoe  of  odeina  in.  the  other  hmg.  are  all  STmiitanis 
of  lad  aairnrT.  As  ahneadr  stated,  reeorerr  from  aciite  pnemnaniA 
is  genenAlv  cfjmjAete^  and  onlr  rareh-  does  a  ehnmic  pnemnaniA 
directly  jniperrene  upon  it. 

Trefttmoit. — ^The  patient  of  necesatr  takes  to  his  bed,  and 
generalhr  in  the  height  of  the  disease  requires  to  be  supported 
in  a  semi-recumbent  position  by  means  ci  piDows  or  bed-rest. 
The  diet  should  consist  of  milk  and  beef-tea,  or  mutton  broth 
administered  in  small  quantities,  freqnenthr.    It  is  almost  certain 
that  no  drag  has  any  direct  influence  upon  the  inflammatoiy 
process,  and  the  idea  of  catting  short  the  disease,  whidi  formerij 
prompted  the  use  of  venesection,  mercarr,  antimony,  and  more 
recently  the  employment  of  aconite,  is  now  practically  abandoned. 
In  early  stages  the  bowels  should  be  opened,  and  a  free  action  of 
the  skin  should  be  encouraged  by  the  use  of  acetate  or  citrate  of 
amnumium,  with  small  doses  of  Dover's  powder.     This  last  wiU 
relieve  tbe  pleuritic  pain,  or  (^ium  may  be  more  frequently  given 
in  small   doses  (3  to  5   minims  of  tincture)  with  the  saline. 
Linseed  meal  poultices  applied  over  the  affected  side  of  the  chest, 
and  changed  every  two  hours,  often  give  great  relief ;  they  may 
be  sprinkled  with  mustard,  or  hot  flannels  wrung  out  of  turpentine 
may  be  applied  until  they  produce  decided  reddening  of  the  sldn, 
but  it  is  doubtful  how  much  value  this  form  of  counter-irritation 
has.     On  the  other  hand,  there  is  an  increasing  amount  of  tes- 
timony in  favour  of  ice-applications  (ice-bags,  or  pieces  of  ice 
between  layers  of  flannel),  which  relieve  the  sense  of  tension, 
tend  to  reduce  temperature,  and  are  liked  by  tbe  patients.     In 
mild  cases  this  may  be  all  that  is  required,  but  in  the  severer 
cases  delirium  and  increasing  prostration  will  have  to  be  met. 
For  the  former  chloral  and  potassium  bromide  may  be  employed ; 
but  chloral  must  be  given  with  caution  where  there  is  much     '* 
dyspnoea,  from  its  depressing  effect  upon  the  heart  and  respira-     ,[ 
tion.     For  the  same  reason,  morphia  must  be  sparingly  used  in    ^. 
the  later  stages.     Stimulants  are  probably  our  most  important  aids 
under  the  circumstances,  since  the  delirium  commonly  coincides 
with  a  quick  feeble  pulse,  and  other  evidences  of  cardiac  failure. 
Brandy  may  then  be  given  to  the  extent  of  4,  6,  or  8  ounces  daily, 
and  ammonium  carbonate  in  doses  of  5  or  7  grains  every  three  :^- 
or  four  hours.     Digitalis  or  strychnine  in  small  doses  may  be   ^ 
added  to  give  power  to  the  heart,  or  quinine  in  2  to  5  grain  doses  4 
for  its  general  tonic  effect.     Inhalations  of  oxygen  are  sometimes  o 
of  great  value  in  urgent  cases.     When  once  the  crisis  is  past,  and 
the  temperature  lias  fallen  to  the  normal,  the  treatment  requires 
simply  to  be  directed  to  the  strengthening  of  the  patient  by  the 
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administration  of  quinine  and  other  tonics ;  since  the  sequelae  of 
acute  pneumonia  are  few  and  infrequent. 

Broncho-Pneumon  ia. 
{Catarrhal  Pneumonia,     Lobular  Pneu/monia,) 

iEtiology. — This  form  of  pneumonia  occui-s  most  often  in  chil- 
dren under  five  years  of  age.  It  often  results  from  the  extension 
of  bronchitis  to  the  air-vesicles ;  it  is  a  frequent  complication  of 
measles  and  whooping-cough ;  and  also  occurs  after  other  infectious 
diseases  (diphtheria,  scarlet  fever).  Children  habitually  breathing 
an  impure  air  are  thought  to  be  more  liable  to  broncho-pneumonia, 
and  it  is  probable  that  rickets,  by  weakening  the  thoracic  move- 
ments, also  predisposes  to  it.  Lobular  pneumonia  occurs  in  adults 
from  inhalation  of  foreign  particles  into  the  lungs,  and  as  a  part 
of  septic  processes — e.^.,  pyaemia. 

The  micro-organisms  found  in  broncho-pneumonia  are: — ^the 
pneumococcus,  streptococcus  pyogenes,  staphylococcus  albus  and 
aureus,  and  Friedlander's  bacillus  pneumoniae.  Streptococci  are 
more  frequent  and  pneumocooci  less  frequent  than  in  croupous 
pneumonia,  and  the  former  are  more  frequent  in  the  cases  which 
are  secondary  to  bronchitis. 

Morbid  Anatomy. — In  broncho-pneumonia  the  consolidation 
is  scattered  throughout  the  lung  in  the  form  of  nodules,  mostly 
separate,  but  sometimes  aggregated  closely  together,  so  as  to  form 
larger  masses,  but  even  then  still  to  be  distinguished  by  the  eye 
from  each  other.  On  section  they  are  seen  as  patches,  more  or 
less  rounded  in  form,  about  the  size  of  a  pea,  reddish-brown,  grey, 
or  greyish-yellow,  with  a  less  marked  granular  appearance  than 
in  ordinary  pneumonia,  slightly  raised  above  the  surface,  solid  to 
the  touch,  yet  soft,  friable,  and  yielding  some  corpuscular  fluid 
on  squeezing.  Under  the  microscope,  the  contents  of  the  alveoli 
are  seen  to  be  mostly  large  celb,  of  an  epithelial  type,  the  result 
of  proliferation  of  the  cells  lining  the  alveoli ;  but  inflammatory 
products  from  the  finer  tubes  can  also  be  recognised,  which  have 
been  sucked  into  the  alveoli  by  the  inspiratory  efforts.  Patches 
of  collapsed  lung  accompany  the  consolidation;  and  where  the 
patches  of  consolidation  reach  the  surface,  they  generally  give  rise 
to  some  pleurisy. 

Symptoms  and  Physical  Signs. — The  former  are  cough, 
dyspnoea,  and  pyrexia;  the  latter  vary  with  the  extent  and 
position  of  the  separate  lesions.  If  the  child  has  already  a 
cough,  with  rhonchi  and  rales  over  the  chest,  from  a  preceding 
bronchitis,  the  implication  of  the  alveoli  may  be  indicated  by 
a  rise  of  temperature  to  102°  or  103*^,  by  the  cough  becoming 
short,  dry,  and  painful,  and  by  the  r&les  becoming  more  abun- 
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dant,  and  taking  on  a  consonating  character.  When  a  sufficient 
number  of  consolidated  lobules  are  aggregated  together,  patches 
of  dulneea,  with  bronchial  breathing,  and  bronchophony,  are 
found ;  but  sometimes  the  chest  remains  resonant,  and  the 
breath-sounds  are  only  masked  by  the  rhonchi  and  riles.  Young 
children  swallow  their  sputum,  but  in  those  who  can  be  made  to 
expectorate,  it  consists  of  mucus  with  or  without  streaks  of  blood. 
Exceptionally,  there  may  be  free  htemoptysia. 

The  course  of  the  disease  is  not  so  definite  as  in  crouponfi 
pneumonia.  It  may  end  in  a  week,  but  often  goes  on  for  three 
or  four  weeks,  or  even  more.  The  temperature  is  geaenDj 
remittent,  or  even  intermittent,  with  excessive  oscillations  ^ 
S,  i,  or  5  degrees  between  morning  and  evening  {tee  Fig.  19). 
The  breathing  is  rapid  and  shallow,  and  is  effected  in  a  manner 
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which  is  often  valuable  in  diagnosis.  It  haa  been  called  pnet^ 
monic  breathing,  though  it  occurs  hIbo  in  pleural  effusion ;  there 
is  a  quick  inspii-ation,  the  breath  is  held  for  half  a  second, 
expiration  then  occurs  with  a  grunt,  and  inspiration  again  follows 
without  an  intei-val.  The  lower  intercostal  spaces  are  depressed. 
There  is  much  cough,  the  face  is  Hushed  ;  or  in  .severer  cases  pale 
and  livid.  The  pulse  is  quick  and  small.  Delirium  is  often 
present.  The  physical  signs  frequently  alter  iu  the  course  of  the 
illness,  indicating  the  clearing  up  of  disease  at  one  part,  and  fresh 
outbreaks  in  others;  and  the  disease  often  attacks  both  lunge. 
Recovery  is  mostly  gradual,  and  not  sudden,  as  in  croupous 
pneumonia.     In  fatal  cases  convulsions  may  precede  death. 

Sometimes,  however,  broncho -pneumonia,  is  clinically  almost 
identical  with  the  acute  pneumonia  of  adults ;  it  begins  suddenly, 
runs  a  short  course,  terminating  in  crisis,  and  the  physical  signs 
indicate  consohdation  of  a  lobe  or  localised  poi-tion  of  the  lung. 
In  such  cases,  nevertheless,  the  lesions  present  poH  tiwrtem  a 
lobular  distribution  and  catarrhal  character. 
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s. — Broacbo-pneumonift  may  be  confounded  in  iU  early 
stages  with  other  acute  iUnM»e«,  characterised  by  high  fever,  au<^ 
as  typhoid  fever ;  and  the  liability  of  children  to  marked  cerebral 
sjnnptoms,  from  any  acute  iUnesa,  may  lead  to  a  dlagnoela  of 
mfeninffilis.  The  preceding  bronchitis,  and  the  greater  pre- 
dominance of  the  chest  symptoms,  may  assist;  but  an  opinion 
may  have  to  be  suspended  for  a  few  days.  Long-continued 
broncho- pneumonia  may  give  rise  to  a  suspicion  of  tuAervu/oMf, 
in  wbich  high  fever,  universally  scattei'ed  rales,  lividity,  and 
cough  ai-e  prominent  symptoms.  In  eapiUaty  bronchitis  there 
are  djrepniea,  lividity,  and  r&les,  but  the  riles  are  often  con- 
&ned  to  the  bases ;  there  is  no  bronchial  breathing,  and  expec- 
toration, if  present,  is  purulent.  The  diagnosis  from  croupottt 
pneumonia  is  often  difficult  in  children.  When  the  consolidation 
affects  a  large  area  continuously  on  one  side  only,  when  the  iUnees 
begins  abruptly,  has  a  temperature  without  much  remission,  and 
euds  with  crisis,  it  is  commonly  regarded  as  croupous.  But  it 
has  been  shown  that  broncho-pneumonia  may  have  a  lobar  dis- 
tribution ;  and  it  is  stated  that  a  pneumococcal  pneumonia — 
that  is,  a  ci'oupous  pneumonia^tokes  on  a  lobular  distribution 
in  children  (West).  Bacteriological  examinations  are  difficult  in 
children,  who  supply  no  sputa.  Hence,  the  course  and  duration  of 
the  fever  remain  as  the  chief  guides. 

PrognoBiB.— Though  this  form  of  pneumonia  is  much  more  Fatal 
than  the  croupous  vai'iety,  the  prognosis  must  depend  upon  the 
general  progress  of  the  symptoms.  Cases  that  are  apparently 
desperate  often  recover,  and  au  unfavourable  opinion  should  he 
given  with  some  caution.  In  the  broncho-pneumonia  of  old 
people,  and  in  those  due  to  the  inhalation  of  particles,  the  pn^oeis 
is  more  grave. 

Trmtmsnt. — The  treatment  may  be  conducted  on  the  same 
general  principles  as  in  the  case  of  ordinary  pneumonia.  A 
jacket-poultice  may  be  applied  all  round  the  chest,  and  a  steam- 
kettle  may  he  used.  But  here,  again,  very  good  results  have  been 
obtained  with  ice  appUcations  to  the  chest,  even  in  quite  young 
children.  £xpectonints,  such  as  ammonium  carbonate  1  grain, 
and  vinum  ipecacuanhie  2  minims,  should  be  given  every  four 
hours.  Severe  cases  generally  require  stimulants  to  be  adminis- 
tered rather  freely — e.g.,  for  a  child  three  or  four  years  old, 
20  mininiH  of  brandy  every  hour. 

Abscess  of  the  LtTNO. 

Apart  from  the  suppurating  cavities  determined  by  tubercular 
disease  («ec  Phthisis)  abscess  of  the  lung  is  comparatively  rare. 
It  has  already  been  mentioned  as  a  result  of  pyiemia,  and  of  acute 
pneumonia.     It  may  be  determined  also  by  foreign  bodies  entering 
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the  bronchi ;  and  new  growths,  such  as  cancer,  and  probably 
spyhilitic  gumma,  may  occasionally  break  down  and  suppurate. 
As  it  is  always  a  secondary  occurrence,  its  symptoms  are  grafted 
upon  those  of  the  preceding  condition.  The  physical  signs  are  not 
likely  to  be  distinguishable  from  consolidation,  until  the  abscess 
has  burst,  and  discharged  pus ;  and  this  may  occur  suddenly.  The 
usual  signs  of  a  cavity,  such  as  tympanitic  resonance,  cavernous 
or  amphoric  breathing,  metallic  riles,  and  pectoriloquy  may  then 
be  heard.  The  multiple  small  abscesses  of  pyaemia  are  not  recog- 
nisable as  cavities  :  indeed,  their  presence  is  usually  masked  by 
the  surrounding  consolidation,  or  pleuritic  effusion;  and  death 
may  have  taken  place  almost  before  the  abscess  has  softened  down 
into  fluid  pus. 

Treatment. — An  abscess  after  acute  pneumonia  has  oocasionaUy 
been  assisted  by  surgery ;  otherwise  the  patient  must  be  supported 
by  nourishing  food,  quiniaa,  iron,  &c. 


Chronic  Pneumonia. 
(Cirrhosis  of  the  Lung,) 

iEtiology. — This  form  of  lung  disease  is  comparatively  rare  ;  the 
great  majority  of  chronic  inflammations  of  the  lung-tissue  being 
associated  with  tubercle,  and  included  under  the  term  phthisis. 
The  cases  in  which  chronic  pneumonia  is  independent  of  tubercle, 
and  to  which  the  names  chronic  pneumonia  and  cirrhosis  of  the 
lung  are  given,  have  arisen  only  in  a  few  instances  from  a  preced- 
ing acute  croupous  pneumonia ;  but  catarrhal  pneumonia  has  been 
a  more  frequent  antecedent.  Chix)nic  bronchitis,  bronchiectasis, 
and  chronic  dry  pleurisy,  appear  to  be  the  causes  in  other  instances. 

An  important  class  of  cases  in  which  chronic  pneumonia  succeeds 
to  bronchitis,  is  that  occuiring  in  various  manufactories  and  known 
as  piisumono-koniosis.  Here  the  repeated  inhalation  of  an  atmo- 
sphere laden  with  the  dust  of  coal,  metal,  stone,  cotton-flbre,  fluff, 
&c,y  provides  a  life-long  source  of  iiritation.  The  disease  has 
received  different  names  according  to  the  pai"ticular  iiritant  con- 
cerned— anlhracosis  (coal  dust),  siderosis  (steel),  silicosis  (stone). 
Fagge  held  the  view  that  there  were  cases  of  phthisis,  induced  by 
the  bronchial  irritation ;  but  though  some  patients  no  doubt  become 
tubercular,  this  does  not  seem  to  be  the  case  with  all. 

Morbid  Anatomy. — The  characteiistic  featui*e  of  the  lung 
affected  with  chronic  pneumonia  is  the  excessive  development  of 
fibrous  tissue  in  its  substance.  At  first  the  lung  is  traversed  with 
bands  of  fibrous  tissue,  arising  in  the  interlobular  septa ;  in  late 
stages  the  whole  lung  may  be  converted  into  a  dense  mass  of 
fibrous  tissue,  of  vaiious  shades  of  gi'ey,  from  the  presence  of 
pigment,  tough  in  consistence,  and  creaking  under  the  knife.     In 
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cases  of  dust  disease,  the  lung  is  coloured  black,  red  or  grey,  accord- 
ing to  tbe  nature  and  quantity  of  the  particles  inhaled.  With  the 
growth  of  the  fibrous  tissue  contraction  takes  place,  and  the  lung 
may  be  reduced  to  two-thirda  or  half  ite  natural  size ;  the  excava- 
tions commonly  occur  partly  from  dilatation  of  broochial  tubes, 
and  partly  from  ulcerative  processes  in  the  lung-substance.  Nearly 
all  cases  are  acc<Hnpanied  by  a  chronic  pleurisy,  and  the  lung  is 
fixed  to  the  chest  by  a  thick  fibrous  layer.  The  contraction  of  the 
lung  leads  to  displacement  of  organs,  and,  as  usually  only  one  aide 
is  affected,  the  mediastinum  is  pulled  in  that  direction. 

Symptoms  and  Ooune.— The  disease  is  essentially  chronic,  and 
patients  in  whom  it  is  recognised  have  generally  complaiaed  for 
some  months  or  years.  They  are  short  of  breath,  and  have  cough 
and  expectoration,  which  vary  with  the  extent  of  tbe  cavities  in 
the  lungs.  When  there  are  laige  cavities,  or  much  dilated  tubes, 
the  cough  may  be  paroxysmal,  with  abundant  and  perhaps  fcetid 
expectoration.  The  patient  ia  often  thin,  but  may  be  well 
nourished,  and  is  at  any  rate  for  a  time  free  from  the  fever,  night- 
sweating,  and  general  constitutional  disturbance  observed  in 
tubercular  phthisis.  Htemoptysis  is,  however,  often  present. 
Some  of  the  local  conditions  have  been  already  indicated.  The 
disease  ia  generally  unilateral,  the  corresponding  side  of  the  chest 
is  retracted,  the  shoulder  depressed,  and  the  angle  of  the  scapula 
tilt«d  outwards ;  the  impulse  of  the  heart  is  shifted  towards  tbe 
affected  side,  and  the  healthy  side  of  tbe  chest  is  hyper-raeonant. 
The  affected  side  expands  but  little  ;  it  b  dull  on  percussion.  The 
respiratory  sounds  are  feeble  or  distant ;  and  if  lai^e  cavities  or 
much  dilated  tubes  are  present,  the  breathing  may  be  hollow  or 
tubular,  with  metallic  or  bubbling  riles,  Sudi  cavities  are  more 
often  situate  about  the  middle  level  of  the  lung,  than  at  the 
summit,  as  in  phthisis.  Tactile  vocal  fremitus  is  commonly 
diminished.  Thickening  or  dubbing  of  the  finger-ends  (p.  464)  is 
often  pronounced.  For  a  time  the  compensatory  action  of  the 
healthy  lung  auffices  to  maintain  efficient  oxygenation  of  the  blood, 
but  iu  time  the  right  side  of  the  heart  becomes  dilated,  and  cyanosis 
and  dropsy  ensue. 

Diagnosis. — The  condition  has  to  be  distinguished  from  ordinaiy 
phthisis,  from  chronic  pleurifiy  with  effusion,  and  from  malignant 
growth  in  the  chest.  From  phihi»ia  the  absence  of  fever  and 
constitutional  disturbance  ia  the  chief  distinguishing  feature ;  the 
disease  is  mostly  rigidly  unilateral ,  whereas  phthisis  rarely  reaches 
an  advanced  stage  in  one  lung  without  affecting  the  other ;  and 
tubercle- bacilli  are  not  found  in  the  sputum.  Plewriiie  effation  of 
old  standing  with  retracted  chest  may  closely  resemble  t£e  fibroid 
lung,  and  exploration  with  a  needle  may  be  required  to  clear  up 
the  diagnosis.  Pleuritic  fluid,  whether  simple  or  purulent,  will 
be  generally  accompanied  by  feverishnees,  and,  on  the  other  hand^   - 
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crepitation  and  r^les  will  be  much  in  favour  of  chronic  pneumonia. 
Malignant  disease  may  be  excluded,  according  to  the  late  Sir 
Andrew  Clark,  if  there  be  no  cachectic  appearance,  no  irr^ular 
retraction  of  the  chest,  no  pains  or  signs  of  pressure  with  extensive 
consolidation,  and  no  extension  of  dulness  beyond  the  normal  limits 
of  the  lungs. 

PrognoBis  is  ultimately  bad,  but  the  course  may  be  very  slow, 
extending  over  ten  or  fifteen  years.  Death  may  take  place  from 
failiu:*e  of  the  right  heart,  or  from  the  gradually  increasing  exhaus- 
tion which  follows  profuse  discharge. 

Treatment. — The  patient  should  be  placed  under  the  best 
possible  climatic  and  hygienic  conditions.  He  should  have  bracing 
air  in  the  summer,  but  a  warm  climate  in  the  winter ;  avoid  ex- 
posure to  chills  at  all  times  ;  and  have  nourishing  diet  and  tonics, 
such  as  quinine,  iron,  and  cod-liver  oil.  Ck)ugh,  expectoration, 
and  other  symptoms,  should  be  treated  as  they  arise,  in  the  same 
manner  as  directed  under  Phthisis  and  Bronchiectasis. 
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This  is  a  comparatively  rare  disorder,  which  may  arise,  however, 
under  a  variety  of  circumstances.  It  is  one  of  the  terminations 
of  acute  croupous  pneumonia,  and  occurs  sometimes  in  phthisis ; 
it  may  result  from  the  invasion  of  the  lung  by  contiguous  diseases 
like  cancer  of  the  oesophagus,  abscesses  and  suppurating  hydatid 
cysts,  and  from  the  pressure  of  aneurysm  on  the  root  of  the  lung ; 
as  a  result  of  foreign  bodies  lodged  in  the  bronchus,  and  from  the 
presence  of  secretions  retained  in  dilated  tubes  ;  from  the  inhala- 
tion into  the  lung  of  particles  from  septic  diseases  in  the  mouth, 
throat,  or  larynx,  such  as  cancer  of  the  tongue  or  larynx,  sloughing 
of  the  tonsils,  and  diphtheria ;  from  particles  of  food  drawn  into 
the  lung  by  accident,  or  during  vomiting,  especially  in  those  who 
are  drunk,  insane,  comatose,  or  suffering  from  laryngeal  paralysis. 
Gangrene  of  the  lung  is  also  sometimes  caused  by  septic  particles 
brought  to  it  by  the  blood-vessels,  as  in  various  pysemic  pro- 
cesses, after  otitis,  bed-sores,  puerperal  disorders,  Sic.  Practically 
all  these  causes  are  frequently  in  operation,  without  causing 
gangrene;  this  is  more  likely  to  occur  under  the  influence  of 
certain  predisposing  conditions — namely,  marasmus,  old  age,  in- 
temperance, and  diabetes.  The  immediate  factors  in  the  pro- 
duction of  gangrene  appear  to  be  presence  of  septic  organisms, 
and  conditions  of  low  general  vitality,  or  the  existence  of  local 
unfavourable  conditions  such  as  aneurysm  or  cancer  pressing  on 
the  vessels  at  the  root  of  the  lung,  or  embolism  of  a  pulmonary 
artery. 
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Morbid  Anatomf. — The  affected  portion  of  lung  is  of  a  dir^, 
greenish-browD,  or  black  colour,  soft,  readily  breaking  down,  or 
even  diffluent;  and  often  emitting  an  effen«ive  odour,  Itisgene- 
rally  surrounded  by  consolidated  pneumonic  tissue,  into  which  it 
may  gradually  pass,  or  from  which  it  may  be  more  or  less  sharply 
marked  off  by  a  line  of  demarcation ;  the  former  condition  is, 
according  to  Fagge,  only  an  earlier  stage  of  the  latter,  but  previous 
writers  have  mostly  described  them  as  two  separate  forms,  diffuse 
and  circumscribed.  The  gangrenous  tissue  may  break  down,  and 
be  expectorated,  so  as  to  leave  a  cavity  with  ragged,  shreddy 
walls ;  and  occasionally  such  a  cavity  opens  into  the  pleural  sac 
and  causes  pyo-pneumothorax. 

Bymptoms. — Gangrene  of  the  lung  occurring,  as  it  often  does,  as 
a  secondary  lesion,  just  before  death,  may  be  readily  overlooked. 
On  the  other  hand,  its  symptoms  may  stand  alone,  or  overshadow 
those  of  the  primary  lesion.  Foetid  expectoration  and  fietid  odour 
of  the  breath  are  the  most  prominent.  The  latter  may  be  very 
penetrating,  it  is  carried  to  a  great  distance,  and  makes  it  almost 
impossible  for  other  persons  to  live  in  the  same  room  with  the  patient. 
The  sputum  is  dirty  grey,  or  greenish-brown,  or  black,  from  altered 
blood  ;  and  either  fragments  of  gangrenous  lung-tissue  are  found, 
or  the  microscope  detects  the  typical  elastic  fibres  (p.  460). 
Occasionally  hiEmoptysis  takes  place.  Cough,  pain  in  tiie  side, 
and  irregular,  and  mostly  intermittent,  pyrexia  are  also  present. 
The  physical  signs  are  those  of  consolidation  and  cavity  propor- 
tionate to  the  extent  of  lung  diseased — viz.,  dulness,  bnmchial  or 
cavernous  breathing,  bronchophony,  and  medium  or  coarse  riles ; 
but  their  value  in  diagnosis  must  depend  a  good  deal  on  the  pre- 
ceding disease,  if  any.  The  onset  of  gangrene  may  be  soon 
followed  by  prostration,  with  quick  small  pulse,  diy  tongue,  and 
death  at  no  great  distance  of  time.  Some  cases,  however,  last  for 
months  or  years  with  much  variation  in  the  intensity  of  the 
symptoms,  but  without  escaping  a  fatel  termination.  And  in  a 
few  cases,  with  probably  a  very  small  patch  of  gangrene,  recovery 
actually  takes  place. 

TrMtment. — This  is  similar  to  that  of  fcetid  bronchitis.  Anti- 
septic inhalations  (creosote,  carbolic  acid,  eucalyptus  oil,  thymol) 
or  the  antiseptic  respirator  should  be  frequently  used.  The  strength 
should  be  supported  by  quinine,  cinchona,  iron,  ammonia,  good 
food,  and  suflicient  stimulants.  A  gangrenous  cavity  may  some* 
times  be  amenable  to  the  surgical  treatment  of  antiseptic  inddoa 
and  drainage. 
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PHTHISIS. 

{Pulmonary  Tuberctdosia,     Consumption,) 

By  the  term  phthisis  {ifSlut,  I  waste)  is  now  meant  a  destruc- 
tive disease  of  the  lung,  brought  about  by  the  invasion  of  the 
bacillus  tuberculosia  (see  p.  136).  The  essential  features  of  the 
disease  are  the  formation  of  tubercles  as  the  result  of  the  irritatioii 
of  the  bacilli ;  the  occurrence  of  pneumonic  processes  in  connec- 
tion with  the  tubercles  ;  the  consolidation  of  portions  of  the  lung ; 
the  subsequent  breaking-down  of  tubercular  and  pneumonic  areas 
into  cavities ;  suppuration  and  the  discharge  of  debris  of  lung- 
tissue  by  expectoration  ;  and  general  constitutional  disturbance 
of  varying  severity.  The  majority  of  the  complications  and 
associated  lesions  can  be  explained  by  the  spread  of  the  process  in 
the  lungs,  or  by  the  co-existence  of  the  tubercular  lesions  in  other 
organs. 

^Etiology. — Accepting  the  bacillary  origin  of  phthisis,  we  must 
suppose  that  in  a  community  where  phthisis  is  prevalent  every  one 
is  brought  into  contact,  from  time  to  time,  with  the  bacillus  ;  but 
that  tubercle  only  develops  when  the  bacillus  meets  with  a  condi- 
tion of  the  tissues  favourable  to  its  growth.  The  question  of 
aetiology  resolves  itself  into  the  methods  of  introduction  of  the 
bacillus  into  the  body,  and  the  conditions  which  will  secure  its 
persistence  and  multiplication.  At  present  the  facts  bearing  upon 
the  latter  half  of  the  question  have  the  greater  importance. 
Nothing  seems  to  be  better  established  than  the  truth  of  the 
hereditary  transmission  of  phthisis.  The  disease  frequently 
occurs  in  the  offspring  of  a  phthisical  parent ;  and  if  both  parents 
are  phthisical,  or  if  one  has  the  disease,  and  the  other  comes  of 
phthisical  stock,  the  tendency  on  the  part  of  the  children  is 
gi*eater.  Nevertheless,  the  phthisical  patients,  who  give  a  history 
of  phthisis  in  their  parents,  form  only  about  30  per  cent,  of  the 
whole  number.  There  are  good  grounds  for  believing  that  in 
extremely  rare  instances  the  tubercle  bacilli  or  their  spores  are 
actually  transmitted  from  either  parent  to  the  foetus,  and  this 
happens  certainly  in  animals.  But  in  nearly  all  cases  what  is 
handed  down  is  a  tendency  only,  and  the  child  is  not  bom  with 
phthisis  or  any  tubercular  lesion.  The  invasion  of  tubercle  may 
be  successful  at  any  time  of  life  from  two  or  three  months  to  forty 
or  fifty  years ;  as  a  rule,  however,  the  disease  commences  before 
the  age  of  twenty-five,  and  commonly  rather  sooner  in  males  than 
in  females. 

This  tendency  to  suffer  from  tubercular  lesions,  pulmonary  or 
otherwise,  was  known  as  the  tubercular  **  diathesis,"  and  was 
believed   to  be   revealed   by   certain   characteristics   of  physical 
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growth  and  mental  capacity,  A  dark,  beautiful,  or  tubercular 
type,  and  a  fair,  ooarse  skinned,  or  ecrofulous  type  were  distin- 
guished. But  numbera  of  phthisical  individuals  are  of  quite  iu- 
different  build  and  appearance,  who  could  not  be  clas»ed  with 
either  type,  and  the  most  that  can  be  said  of  the  auppoeed  dia- 
thesis, is  t^t  it  perhaps  represents  some  delicacy  of  tissue,  which 
is  little  resistant  to  the  invasion  of  the  bacillus. 

A  disposition  to  phthisis  may  be  acquired  by  any  circumstance, 
or  combination  of  circumstances,  which  seriously  lowers  the 
vitality  of  the  body,  whether  this  be  a  deficient  supply  of  food  and 
fresh  air,  or  prolonged  debilitating  illnesses,  or  special  toxic  in- 
fluences. I'be  most  frequent  of  these  are: — (1)  Overcrowding, 
and  deficient  ventilation,  working  in  close  rooms  in  the  fumes  of 
gas,  ix. ;  (2)  deficient  supply  of  food,  which  frequently  co-oper- 
ates with  the  first  cause,  as  well  as  the  next;  (3)  exhausting 
work,  in  association  with  the  preceding ;  (4)  frequent  child-bearing 
in  women,  and  the  exhausting  drain  of  lactation  ;  (b)  exposure  to 
wet  and  damp :  Buchanan  showed  that  amongst  communitiee 
living  on  damp  and  imperfectly  drained  soils  there  was  an  undue 
'proportion  of  deaths  from  phthisis  and  lung  diseases;  (6)  enteric 
fever;  (7)  excessive  indulgence  in  alcoholic  drink;  (8)  diabetes 
mellitus;  (9)  syphilitic  cachexia. 

Local  lesions  situated  in  the  lungs  themselves  may  prepare  the 
soil  for  the  growth  of  tubercle.  It  is  a  common  belief  tliat 
repeated  catarrhs,  or  even  one  n^lected  catarrh,  will  cause 
phthisis  ;  and  though  there  is  little  doubt  that  often  the  cough, 
which  is  the  first  indication  of  tubercular  deposit,  is  mistaken  tor 
an  independent  catarrh,  a  prolonged  catarrhal  bronchitis,  or  a 
catarrhal  pneumonia,  may  lower  the  resistance  of  the  lungs,  and 
so  lead,  with  other  favouring  circumstances,  to  tubercular  depoat. 
This  is  especially  the  case  with  the  pulmonary  inflammations 
following  measles  and  whooping-cough,  and  prol«bly  a  croupous 
pneumonia  may  sometimes  act  in  the  same  way.  As  already 
stated  (p.  448)  tubercular  disease  not  infrequently  supervenes 
upon  the  bronchial  irritation  and  chronic  pneumonia  of  workers 
in  certain  manufactories. 

If  we  now  consider  the  means  by  which  the  bacilli  are  intro- 
duced into  the  system,  we  must  admit  the  possibility  that 
phthisis  can  be  communicated  directly  or  indirectly  from  man 
to  man.  We  have  already  seen  that  this  may  be  by  means  of 
a  wound.  In  the  chronic  poB(-mor(*m  lesion,  known  as  vtmtea 
ntcrt^eniea,  tubercle-bacilli  have  been  found,  and  unmistakable 
tubercular  infection  has  resulted  in  some  such  cases.  Here  it 
must  be  presumed  tliat  the  person  has  accidentally  infected  him- 
self from  a  patient  dead  of  tubercular  disease.  But  these  are 
rare  instances,  and  in  most  cases  of  phthisis  we  must  suppose  that 
the  bacillus  gains  access  to  the  lungs  by  means  of  the  inspired  air. 
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That  simple  contact  with  phthisical  patients  is  not  sufficient  is 
shown  by  the  daily  experience  of  medical  men,  and  the  immunity 
of  the  resident  medical  officers  and  nurses  of  the  Brompton  Hos- 
pital for  Consumption  has  often  been  quoted  in  support  of  this. 
But  there  are  strong  grounds  for  believing  that  the  disease  is 
occasionally  transmitted  from  husband  to  wife,  or  has  passed 
between  brothers  and  sisters,  or  others  living  together.  The  re- 
searches of  Comet  show  that  the  chief  agent  in  the  diffusion  of 
the  bacillus  is  not  the  air  expired  by  the  phthisical  patient ;  but 
the  sputum,  which,  as  is  well  known,  may  be  loaded  with  the 
specific  micro-organisms.  If  this  is  repeatedly  ejected  on  to  the 
floor  of  a  room  and  allowed  to  dry,  or  if  quantities  of  it  dry  upon 
handkerchiefs,  the  air  of  the  room  may  at  length  be  sufficiently 
impregnated  to  become  dangerous  to  healthy  people  breathing  it. 
From  the  floor  and  walls  of  rooms  formerly  tenanted  by  phthisical 
people,  Comet  obtained  bacilli,  by  the  inoculation  of  which  he 
produced  tubercular  disease  in  healthy  animals.  If  this  view  of 
the  situation  is  correct,  it  helps  te  explain  the  deadly  influence  of 
deficient  ventilation  in  workshops,  manufactories,  barracks,  and 
similar  institutions,  as  well  as  some  of  the  instances  of  fatal  pre- 
valence in  families.  But  in  the  majority  of  cases  it  is  difficult  to 
ascertain  the  source  of  contagion,  whether  invasion  is  by  the  lungs 
or  elsewhere,  from  the  slowness  of  development  of  tubercle  as 
compared  with  other  infectious  diseases. 

There  is  some  evidence  that  tubercular  infection  may  be  due  to 
the  ingestion  of  the  flesh  or  milk  of  tuberculous  animals,  but  it 
seems  probable  that  the  disease  would  then  begin  in  the  abdomen 
rather  than  in  the  lungs.  Pulmonary  phthisis  might  be  a  second- 
ary result  of  this,  as  it  may  be  a  sequel  of  tubercular  lesions  in 
any  part  of  the  body  (see  p.  457). 

Morbid  Anatomy. — The  nature  and  structure  of  tubercles 
have  been  already  described  (p.  135).  They  occur  in  a  most 
typical  way  in  the  lungs,  with  their  adenoid  structure,  giant- 
cells,  and  bacilli,  and  their  tendency  to  caseate  and  break  down. 
They  develop  first  in  the  interstitial  tissues,  especially  in  the 
alveolar  walls,  and  in  the  peiibronchial,  perivascular,  and  sub- 
pleural  tissues.  From  the  alveolar  wall  they  invade  the  aii^ 
vesicles,  and  may  seem  afterwards  to  be  situate  in  them ;  and  the 
tubercles  situate  in  the  walls  of  the  small  bronchi  will  project 
into  and  narrow  their  calibre.  This  simple  growth  of  tubercle 
constitutes  ihejlrat  stage  of  phthisis. 

After  a  time  the  tubercles  are  succeeded  by  pneumonic  pro- 
cesses, of  catarrhal  and,  less  often,  croupous  kind,  by  which  small 
areas  of  consolidation  are  produced,  which  may  be  more  or  less 
intermixed  with  masses  of  tubercles  now  becoming  altered  by 
caseation  from  the  grey  to  the  yellow  variety.  This  is  the  second 
BtagSy  or  stage  of  consolidaiion. 
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The  third  stage  is  that  of  excavatiariy  or  the  formation  of 
eavUiea  or  vomiccB,  It  arises  by  the  breaking-down  and  disin- 
tegration of  cheesy  tubercles,  and  of  pneumonic  lung.  By  a 
mixed  process  of  caseation  and  suppuration  the  cavities  become 
lai^er  and  larger;  adjacent  cavities  run  into  one  another,  and 
ultimately  the  lung  may  be  extensively  hollowed  out.  In  their 
earlier  stages  the  walls  are  often  formed  of  caseous  deposit ;  but 
in  old  vomicae  they  are  quite  smooth,  like  mucous  membrane. 
They  are  often  traversed  by  bands,  or  trabecule,  which  contain 
pulmonary  vessels.  The  vessels  resist  the  destructive  process; 
whereas  tiie  bronchi  are  generally  ulcerated  in  proportion  as  the 
cavities  enlarge,  and  into  each  cavity  one  or  more  bronchi  open, 
often  by  an  aperture  much  narrower  than  the  calibre  of  the  tube 
above.  The  contents  of  vomicsB  are  caseous  matter,  debris  of 
lung-tissue,  and  pus.  The  latter  predominates  in  the  older 
cavities ;  the  quantity  is  very  variable,  and  it  may  be  so  small, 
under  certain  circumstances,  that  no  expectoration  takes  place  for 
considerable  periods.  It  is  only  rarely  that  decided  putrefaction 
takes  place  in  phthisical  cavities. 

But  in  the  majority  of  cases  this  process  of  destruction  does  not 
have  full  play.  The  inflammatory  changes  present  varying 
changes  of  activity  in  different  cases ;  and  the  mischief  may  be 
stopped  for  long  periods  one  or  more  times  in  its  course,  or  may 
even  become  abortive  at  an  early  date,  and  go  no  farther.  The 
development  of  Jibrous,  connective,  or  cicatricial  tissue  is  the  im- 
portant agent  here.  It  is  rarely  absent  in  any  but  the  acutest 
cases,  and  in  the  chronic  cases  it  forms  a  large  proportion  of  the 
remaining  tissue  of  the  diseased  lung.  In  the  consolidated  lung 
there  are  numerous  bands  running  in  the  course  of  the  inter- 
lobular septa,  surrounding  the  bronchi,  the  blood-vessels,  and  the 
cavities,  and  forming  a  dense  layer  under  the  visceral  pleura. 
The  fibrous  tissue  is  frequently  deeply  pigmented,  and  is  mixed 
here  and  there  with  caseous  masses.  By  its  contiuction  it  tends 
to  diminish  the  size  of  the  cavities,  and  opposes  some  resistance 
to  destructive  processes,  and  in  some  favourable  cases  a  small 
deposit  of  tubercle  may  be  ultimately  converted  entirely  into  a 
mass  of  pigmented  fibrous  tissue,  which,  indeed,  replaces  a 
similar  amount  of  healthy  lung,  but  is  otherwise  harmless. 
In  such  cicatrices  it  is  not  unconmion  to  find  calcareous  par- 
ticles, from  the  deposit  of  lime  salts  in  the  caseous  material. 
Another  change  accompanying  such  a  cicatrix  is  a  local  emphy- 
sema, which  has  been  called  compensatory  emphysema,  since 
it  serves  to  fill  the  space  left  by  the  contracted  portion  of 
the  lung. 

When  the  process  is  advanced  the  pleura  seldom  escapes.  The 
formation  of  tubercle  in  the  pleura  is  not  conmion ;  but  inflam- 
mation of  the  membrane  is  the  result  of  the  extension  of  the 
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pulmonary  change,  whether  of  consolidation  or  excavation,  to 
the  surface.  The  pleurisy  is  often  chronic,  or  subacute  ;  if  acute, 
the  area  invaded  at  one  time  is  but  small.  The  final  result  is  the 
formation  of  a  thick  layer  of  membrane  over  the  affected  portion 
of  lung,  commonly  uniting  the  organ  firmly  to  the  wall  of  the 
chest. 

This  adhesion  of  the  limg  has  an  important  protective  influence, 
for,  if  the  process  of  excavation  advances  to  the  surface  at  a 
point  which  is  not  adherent,  the  vomica  may  ulcerate  through, 
and  discharge  its  contents  into  the  pleural  cavity,  leading,  on  tiie 
one  hand,  to  an  acute  pleurisy,  generally  of  the  purulent  variety — 
empyema^  or  pyothorax ;  and  on  the  oUier,  to  the  entrance  of  air 
into  the  pleural  sac — pneumothorax. 

Another  important  result  of  the  destruction  of  tissue  is 
hoBTiwrrhage :  in  earlier  stages  this  follows  from  congestion 
alone ;  in  later  stages  the  vessel  walls  are  directly  invaded  by 
tubercle,  and  hence  may  be  eroded ;  or  the  vessel  wall,  weakened 
by  tubercle,  dilates  so  as  to  form  an  aneurysm,  which  may  reach 
the  size  of  a  pea  or  bean,  and  ultimately  give  way  at  its  thinnest 
part. 

Sitoation  of  the  Lesions. — As  already  indicated,  the  above 
changes  follow  one  another  with  very  variable  rapidity,  and  the 
spread  of  the  disease  through  the  lung  is  equally  irregular  as  to 
absolute  time.  But  the  situation  of  the  lesions,  and  the  order  of 
their  invasion,  are  subject  to  some  very  constant  rules. 

The  first  deposit  of  tubercle  takes  place  at  the  apex  of  the  upper 
lobe ;  and  fresh  deposits  occur  at  intervals  of  weeks,  months,  or 
years,  lower  and  lower  down.  This  invasion  of  fresh  parts  of  the 
lung  no  doubt  takes  place  not  by  the  vessels  as  in  a  miliary  tuber- 
culosis but  through  the  bronchi,  infective  particles  being  inhaled, 
and  starting  fresh  centres  of  disease.  By  the  time  that  tubercle 
forms  at  the  lower  levels,  the  first  lesion  may  have  reached  the 
second  stage,  or  stage  of  consolidation,  and  later  on,  when  tubercle 
is  being  deposited  towards  the  base,  the  middle  part  of  the  lung 
will  have  got  into  the  second  stage,  and  the  apex  into  the  stage  of 
excavation* 

Thus  one  lung  may,  and  frequently  does,  present  all  three 
stages — the  apex  with  cavities;  below  this,  consolidation,  with 
fibrous  tissue,  pneumonic  patches,  and  caseous  tubercle ;  below 
this,  mostly  scattered  grey  tubercles,  with  perhaps  some  con- 
gested lung  tissue ;  and  below  this,  finally,  some  quite  healthy 
lung. 

Again,  the  progress  of  the  disease,  while  unequal  in  any  one 
lung,  is  unequal  in  the  organs  on  the  two  sides.  As  a  rule,  before 
a  patient  dies  of  phthisis,  both  lungs  are  affected,  but  rarely  to 
the  same  extent ;  a  large  area  is  commonly  involved  on  one  side, 
before  the  other  is  attacked ;  and  so  in  an  advanced .  case  it  is 
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ocmimon  to  find  the  most  extensive  disease  at  one  apex,  and  the 
most  healthy  lung,  or  the  only  healthy  lung,  at  the  opposite  base. 
The  law  of  the  extension  of  lesions  from  apex  to  base  may  be 
supplemented  by  the  rule  that  the  apex  of  the  lower  lobe  is  often 
invaded  soon  after  the  apex  of  the  upper  lobe,  and  before  the 
lower  part  of  the  upper  lobe :  and  in  testing  the  truth  of  this 
observation  clinically,  it  must  be  remembered  that  the  lower  lobe 
occupies  the  greater  part  of  the  back  of  the  chest,  reaching  as 
high  as  the  third  doi-sal  spine,  or  the  spine  of  the  scapula,  and 
that  the  greater  part  of  the  front  of  the  chest  corresponds  to  the 
upper  lobe.  Kingston  Fowler  has  f  lurther  defined  the  points  at 
which  invasion  first  occurs  as  follows :  —In  the  upper  lobe  the 
disease  begins  at  a  point  an  inch  to  an  inch  and  a  half  below  the 
top  of  the  lung,  and  rather  nearer  to  the  posterior  and  external 
borders ;  from  this  point  the  disease  often  extends  downwards, 
by  fresh  scattered  deposits  along  the  anterior  aspect  of  the  upper 
lobe,  about  three-quarters  of  an  inch  from  its  margin.  A  less 
common  situation  for  the  first  deposit  corresponds  on  the  chest 
wall  with  the  first  and  second  interspaces  below  the  outer  third 
of  the  clavicle;  and  from  this  point  the  lesions  extend  down- 
wards and  backwards.  In  the  lower  lobe  the  usual  seat  of 
invasion  is  about  an  inch  to  an  inch  and  a  half  below  the  upper 
and  posterior  extremity,  and  about  the  same  distance  from  its 
posterior  border  ;  and  extension  takes  place  backwards  towards 
the  posterior  border  of  the  lung,  and  laterally  along  the  line  of 
the  interlobar  septum,  which  position.  Fowler  points  out,  corre- 
sponds on  the  chest  to  the  vertebral  border  of  the  scapula  when 
the  hand  of  that  side  is  hooked  over  the  opposite  shoulder. 

Ohanges  in  Other  Organs. — Phthisis  of  long  duration  is  com- 
monly associated  with  lesions  of  other  organs,  some  of  which  are  of 
a  tubercular  nature,  while  others  are  of  a  degenerative  kind,  but 
clearly  the  result  of  the  tubercular  cachexia.  The  most  constant 
are  tubercular  disease  of  the  larynx ;  tubercular  disease  of  the 
intestines  ;  fatty  infiltration  of  the  liver ;  and  lardaceous  disease 
of  the  liver,  spleen,  kidneys,  and  intestine. 

For  a  description  of  these  the  reader  is  referred  to  the  sections 
dealing  with  the  organs  concerned. 

At  any  time,  also,  in  the  course  of  phthisis  infection  of  other 
organs  with  tubercle  may  take  place,  forming  an  acute  general,  or 
miliary,  tuberculosis.  In  this  case  the  healthy  remainder  of  the 
lungs,  the  liver,  spleen,  kidneys,  the  cerebral  and  spinal  meninges, 
and  perhaps  other  parts,  are  invaded  with  grey  tubercles ;  and 
death  soon  follows,  either  from  tubercular  meningitis,  or,  if  the 
meninges  are  spared,  from  implication  of  the  lungs,  or  exhaustion 
(p.  137).  Most  of  the  other  tubercular  lesions  in  the  body,  and 
many  suppurative  lesions,  are  from  time  to  time  associated  with 
phthisis^  sometimes  preceding,  sometimes  following,  the  deposit  in 
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the  lungs :  such  as  caseous  or  suppurating  cervical  glands,  tubercular 
disease  of  the  bones,  tubercular  pyelitis,  tubercular  peritonitis, 
scrofulodermia,  anal  fistulse,  subcutaiieous  abscesses,  &c. 

Vaxieties  of  Phthisis. — Pulmonary  tuberculosis  may  run  a  rapid 
or  a  slow  course.  The  most  familiar  is  the  chronic  tttberctdosis^ 
which  lasts  from  six  months  to  a  few  years.  The  description 
which  follows  wiU  mainly  apply  to  this.  Acute  forms  of  pulmonary 
tuberculosis  occur  rs  pneumonic  phthisis,  and  acute  miliary  tubercu- 
losis, which  has  been  already  dealt  with  (see  p.  138),  and  is  not 
generally  included  under  the  term  phthisis. 

Olinif^  History. — The  symptoms  which  characterise  phthisis 
are  the  following: — (Dough,  dyspnoea,  purulent  expectoration, 
emaciation,  hectic  fever,  and  often  hsemoptysb. 

The  commencement  is  variable.  Many  cases  begin  with  cough 
and  expectoration  of  muco-pus  or  pus,  for  which  no  cause  can  be 
given,  or  which  is  referred  to  some  chill  or  exposure.  Other  cases 
begin  with  haemoptysis  or  spitting  of  blood.  The  patient  may 
have  been  apparently  in  good  health,  when,  sometimes  after  an 
effort,  but  quite  as  often  when  still,  or  walking  or  doing  something 
which  involves  no  strain,  a  tickling  is  felt  in  the  throat,  the 
patient  coughs,  and  is  surprised  and  alarmed  to  find  that  what  he 
spits  is  blood.  Thereupon  he  may  expectorate  a  few  drachms  or 
an  ounce,  or  even  half  a  pint.  This  may  remain  as  the  only 
symptom,  and  an  examination  of  the  chest  may  reveal  nothing. 
But  after  a  time,  with  or  without  a  fresh  loss  of  blood,  cough  and 
expectoration  super\'ene,  and  the  case  develops  like  otliers.  In  a 
small  number  of  cases  tlie  first  apparent  departure  from  health  is 
an  acut«  pneumonic  process  in  one  upper  lobe,  which  only  partially 
clears  up,  while  cough  and  expectoration  persist,  and  the  case 
takes  on  all  the  features  of  phthisis.  Lastly,  in  some  cases 
indigestion,  with  loss  of  appetite,  frequent  vomiting,  and  emadation 
are  prominent  symptoms  for  some  time  before  the  special  indica- 
tions of  a  chest  lesion  are  apparent. 

When  the  disease  is  once  definitely  present,  it  runs  its  course 
with  different  degrees  of  rapidity :  it  may  be  fatal  in  three  or  four 
months,  or  it  may  last  twelve  or  fifteen  years  before  finally  killing 
the  patient ;  and  in  this  time  it^ii  progress  ^-ill  be  very  unequal, 
often  quiescent  for  months  or  a  year  or  two,  and  then  tm^king 
great  strides,  with  hiemopt^-sis  or  much  fever.  While  the  more 
rapid  cases  are  fatal  chiefly  by  the  extent  of  lung  involved,  the 
cases  of  longer  duration  thraiten  life  by  a  number  of  complications, 
some  of  which  are  lesions  of  the  lung  itself,  such  as  hiemoptysis, 
pneomothorax,  empyema,  and  bronchitis ;  others  involve  distant 
oi^gans,  such  as  tubercular  meningitis,  ulceration  of  the  intestines 
mod  dianrhcea,  nephritis,  and  lardac^ous  disease  of  the  viscera. 

Bot  the  course  ol  phthisis  is  not  always  to  a  fatal  termination, 
as  is  shown  by  both  dinical  and  pathological  observaticoi.     Early 
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cases,  placed  under  favourable  conditions  of  climate  and  hygiene, 
may  completely  regain  their  health  ;  and  a  haemoptysis,  similarly 
treated,  may  never  recur.  The  pathological  evidence  is  that  in 
persons  killed  by  accident,  or  dying  of  disease  unconnected  with 
the  lung,  it  is  not  uncommon  to  find  cicatricial  and  pigmented 
patches,  with  perhaps  cretaceous  deposits,  in  the  apices,  which 
can  only  be  re^uxied  as  the  remains  of  former  tubercles. 

Local  Symptoms. — These  will  now  be  described  somewhat  more 
in  detail. 

Ccugh, — This  is  a  very  conmion  symptom,  and  generally,  though 
not  always,  present  as  long  as  the  disease  is  in  any  degree  active. 
It  is  mostly  easy  at  first,  sometimes  not  much  more  than  a  clearing 
of  the  throat ;  it  becomes  harder  and  more  painful  in  the  later 
stages ;  and  with  extensive  cavities  it  occurs  in  prolonged  attacks, 
painful  to  the  patient,  distressing  to  those  about  him,  and  lasting 
perhaps  more  than  a  minute,  until  at  length  some  sputum  is 
brought  up.  With  laryngeal  complication  the  cough  acquires  a 
hoarse  or  husky  quality. 

ExpectorcUion. — In  the  early  stages  this  is  not  different  from 
the  sputum  of  bronchitis — that  is,  it  is  either  simply  mucous,  or  it 
is  muco-purulent ;  and  this  is  accounted  for  by  the  bronchitic  pro- 
cesses that  frequently  accompany  phthisis.  But  sometimes  com- 
paratively early,  and  always  in  later  stages,  the  sputum  becomes 
purulent,  of  green  or  greenish-yellow  colour,  opaque,  and  quite 
free  from  air-bubbles.  If  it  is  very  fluid  the  individual  sputa  may 
run  together  and  lose  their  separate  form ;  but  the  sputa  of  phthisis 
often  keep  separate  long  after  expectoration,  and,  from  the  round, 
flat  shape  that  they  assume  in  the  sputa- vessel,  they  are  called 
nummtUar,  or  coin-shaped.  This  is  no  doubt  due  to  the  accumula- 
tion of  the  secretion  in  cavities  in  the  lungs,  and  hence  it 
constantly  occui's  in  phthisis,  but  may  also  be  present  in  cases 
where  the  cavities  are  produced  by  dilated  bronchi  (bronchiectasis). 
What  especially  distinguishes  the  sputum  of  phthisis  from  that  of 
other  pulmonary  diseases  is  the  presence  of  blood,  of  elastic  fibres, 
and  of  the  tubercle-bacillus. 

UoBmoptysia, — It  has  already  been  mentioned  that  heemoptysis 
may  be  the  first  sign  of  phthisis.  The  blood  is  generally  bright 
red  and  frothy ;  it  is  expectorated  in  variable  quantities,  and,  as  a 
rule,  for  some  hours  or  days  the  patient  continues  to  spit  pellets  of 
blood  which  have  a  darker  and  darker  coloui*,  become  gradually 
less  frequent,  and  then  cease  entirely.  There  may  at  this  time  be 
no  other  sputum.  In  later  stages,  when  the  disease  is  well  estab- 
lished, the  muco-purulent  or  purulent  sputum  is  often  streaked  or 
stained  with  blood.  A  few  streaks  in  the  sputum  may  proceed 
from  small  vessels  in  the  bronchial  mucous  membrane,  but  more 
characteristic  of  phthisis  is  the  intimate  mixture  of  bright  blood 
with  the  sputum,  or  the  discharge  of  pellets  of  coagulated  blood 
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frequently  during  the  day.  From  time  to  time  may  ooour  more 
abundant  hBemorrhages,  like  those  first  described,  in  which  the 
blood  comes  up  apart  from  the  ordinary  secretion ;  and  if  a  large 
vessel  is  ulcerated,  or,  what  is  more  often  the  case,  if  a  small 
aneurysm  in  a  cavity  ruptures,  several  ounces  or  a  pint  or  two  of 
blood  may  be  discharged  within  a  short  time,  and  rapidly  lead  to 
death. 

Elastic  Fibres  from  the  Lung. — If  phthisical  sputa  be  examined 
with  the  microscope,  there  will  be  found  pus,  mucus,  and  blood- 
corpuscles,  drops  of  myelin,  pavement  epithelium  from  the  mouth, 
and  alveolar  epithelium  from  the  lungs.  These  may  all  occur  in 
the  sputa  from  other  diseases,  but  it  is  said  that  alveolar  epithelium 
does  not  occui*  in  ordinary  bronchitis  in  individuals  under  thirty 
years  of  age,  so  that  its  presence  may  sometimes  afford  useful 
information.  When  the  destructive  stage  is  reached,  fragments  of 
elastic  tissue  from  the  walls  of  the  vesicles  are  mixed  up  with  the 
expectoration ;  they  may  be  seen  with  the  microscope  on  teasing 
out  the  little  tough  nodules  which  are  sometimes  found.  But  the 
best  plan  is  to  boil  about  an  ounce  of  the  sputum  with  an  equal 
quantity  of  solution  of  caustic  soda  until  the  whole  is  perfectly 
fluid.  This  requires  from  twenty  to  thirty  minutes.  The  liquid 
is  then  placed  in  a  conical  glass,  and  the  undissolved  fragments  of 
resistant  elastic  fibres  are  allowed  to  collect  at  the  bottom,  from 
which  they  may  be  removed  with  a  pipette  for  examination. 

Tubercle- Ba>ciUi. — These  require  to  be  stained,  and  to  be  sub- 
mitted to  a  microscopic  power  of  350  or  400  diameters.  There  are 
several  methods ;  the  following  is  Ehrlich's :  A  microscopic  cover- 
glass  is  smeared  over  with  a  thin  layer  of  sputum,  and  is  passed 
two  or  three  times  through  the  flame  of  a  spirit  lamp  to  coagulate 
the  albumen.  It  is  then  floated,  with  the  sputum  downwards,  on 
the  staining  fluid,  prepared  as  follows : — 5  c.c.  of  anilin  are  added 
to  100  c.c.  of  distilled  water,  well  shaken  and  filtered:  to  the 
filtrate  is  added  a  concentrated  alcoholic  solution  of  fuchsin,  until 
precipitation  commences.  After  about  thirty  minutes  the  cover- 
glass  is  taken  off,  rinsed  in  water,  washed  in  dilute  nitric  acid 
(1  to  2  or  3),  and  again  rinsed  in  distilled  water.  It  is  then  put 
for  a  minute  in  a  one  or  two  per  cent,  aqueous  solution  of  methy- 
lene blue,  and  dried  and  mounted  in  Canada  balsam.  The  ground 
is  stained  blue,  and  the  bacilli  red. 

Dyspruea, — Shortness  of  breath  is  often  early  noticed,  and 
becomes  very  marked  as  more  and  more  of  the  lung  gets  dis- 
eased, and  so  the  surface  available  for  aeration  of  the  blood  is 
diminished. 

Physical  Signs. — These  are  best  considered  in  reference  to  the 
three  different  stages  of  phthisis,  remembering  that  all  these  stages 
may  be  present  at  the  same  time  in  the  same  lung,  and  that  the 
process  is  most  advanced  at  one  or  other  apex. 


PHTHISIS.  461 

In  the^ji  stage  (tubercular  deposit)  the  physical  signs  may  be 
v^ry  slight,  and  vary  considerably  in  different  cases.  The  eye  or 
the  hand  may  detect  a  slight  impairment  of  mobility  on  the 
affected  side.  For  this  purpose  one  hand  should  be  laid  on  either 
chest  just  under  the  clavicle,  and  the  relative  movements  should 
be  watched  dming  tranquil  and  during  full,  yet  gentle,  respira* 
tion.  Careful  percussion  of  the  apex  may  give  only  slight  im- 
pairment of  the  note  as  compared  with  the  opposite  side ;  this  may 
be  found  just  below  the  clavicle,  or  on  the  clavicle,  or  in  the 
supra-clavicular  fossa,  or-  it  may  be  behind,  above  the  scapula. 
Below  the  clavicle  there  may  be  tenderness  on  percussion. 
Auscultation  often  gives  much  more  certain  indications,  especially 
a  diminution  of  the  vesicular  murmur,  and  the  presence  of  fine  or 
medium  riles  during  inspiration.  Sometimes  there  is  nothing  but 
the  deficiency  of  vesicular  murmur,  but  this,  if  associated  with 
impaired  resonance  or  mobility,  is  of  much  importance.  The 
inspiratory  miumur  may  be  irregular,  jerky,  or  wavy — the  so- 
called  cog-wheel  respiration ;  or  it  may  be  roughened ;  or  the 
expiratory  murmur  may  be  loud  and  prolonged,  assimilating  the 
respiration  to  bronchial  breathing,  and  this  may  be  associated' 
with  an  increase  of  vocal  resonance.  It  is,  however,  very  im- 
portant to  remember  that  prolonged  loud  expiratory  murmur  with 
loud  vocal  resonance  is  not  uncommon  upon  the  right  side  in 
healthy  individuals,  and  especially  in  females.  And,  as  a  rule, 
repeated  examinations  at  short  intervals  are  needed  before  one  can 
with  confidence  state  that  there  is  evidence  of  phthisis  from  the 
physical  signs,  although  cough,  expectoration,  wasting,  and  febrile 
reaction  may  justify  the  strongest  suspicions.  Riles  with  deficient 
vesicular  murmur  are  the  most  trustworthy. 

In  the  second  stage  (consolidation)  the  physical  signs  are  in 
many  respects  similar  to  those  of  the  second  stage  of  pneumonia. 
According  to  the  extent  of  lung  involved,  there  is  more  or  less 
impairment  of  mobility  of  the  affected  side ;  and  when  the  progress 
has  not  been  unusually  rapid,  there  is  obvious  depression  of  the 
supra-clavicular  and  infra-clavicular  regions,  caused  by  contraction 
of  fibrous  tissue,  or  perhaps  by  the  earliest  destruction  of  tissue, 
producing  cavities  as  yet  too  small  to  be  recognised  by  physical 
signs.  On  percussion,  there  is  increasing  loss  of  resonance  as  the 
case  goes  on ;  but  the  dulness  is  rarely  so  absolute  as  that  which 
occurs  over  a  pleural  effusion ;  and  sometimes  it  has  a  high-pitched, 
boxy,  or  more  tympanitic  character.  On  auscultation,  bronchial 
breathing  of  different  qualities  and  pitch  is  heard,  and  the  voice 
and  cough  are  loudly  bronchophonic.  Riles  may  or  may  not 
be  present;  they  are  mostly  of  sharp  clicking,  or  consonating 
character. 

It  is  in  the  third  stage  (excavation),  when  the  disease  has  ex- 
isted some  time,  has  seriously  involved  one  lung,  or  has  already 
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attacked  the  other,  that  one  can  best  recognise  the  modifications 
in  the  shape  of  the  chest,  which  may  have  ahready  commenced 
in   preceding  stages.      The  chest  takes  on  the  type  of  extreme 
expiration.     It  is  flat,  long,  and  narrow ;  the  shoulders  are  de- 
pressed and  sloping  ;  the  lower  ribs  come  within  a  short  distance 
of  the  crest  of  the  ilium ;  the  upper  ribs  in  front  are  wide  apart, 
the  lower  ribs  are  crowded  together,  and  the  costal  or  epigaistric 
angle  is  reduced  to  its  smallest  size.     The  nipple  tends  to  lie 
high  in  relation  to  the  ribs — for  instance,  in  the  third  space — 
while  the   heart  may  strike  the  fifth  rib,  instead  of  the  fifth 
space :  as  if  the  ribs  had  glided  down  between  the  skin  and  the 
viscera.     In  addition  to  this  general  change  in  the  chest,  there  is 
retraction  of  the  upper  part  of  the  chest  on  the  most  afiTected 
side,  and   a  corresponding  impairment  of  movement.     At  this 
point,  which  we  now  suppose  to  be  the  seat  of  cavities,  we  find 
that  the  percussion  note  is  variable.     It  must  be  remembered  that 
the  cavities  form  in  lung  that  has  first  become  solid.    Now, 
absolutely  solid   lung  gives  dulness  on  percussion,  and  a  lung 
entirely  hollowed   out  into  one  large  cavity  gives  a  resonant 
note ;  the  percussion  note  over  excavated  lung  must,  therefore, 
vary  with  the  size  of  the  cavity,  its  nearness  to  the  part  of  the 
chest    percussed,  the    amount    of    consolidation    around   it,   or 
between  it  and  the  point  struck,  and  the  degree  to  which  the 
ribs  are  fixed  by  pleuritic  adhesions.     The  note  may,  therefore, 
be  quite  dull,  or  of  tympanitic  resonance ;  more  often  it  is  dull 
to  light  percussion,  and  of  difterent  degrees  of  boxy,  or  high- 
pitched,  half- resonance  on  a  heavier  stroke  being  used.     If  there 
is  a  large  cavity  in  free  communication  with  a  bronchial  tube, 
and  the  patient's  mouth  be  open,  percussion  will  often  elicit  the 
cracked-pot  sound  or  bruit  de  pot  fsle,  which  is  somewhat,  but  not 
exactly,  like  the  sound  produced  by  striking  the  two  clasped  and 
hollowed  hands  upon  the  knee  to  delude  children  with  a  hope  of 
pence.     The  resonance  over  such  a  cavity  is  raised  in  pitch  when 
the  patient  opens  his  mouth  (Wintrich) ;  and  during  inspiration, 
while  it  falls  in  expiration  (Friedreich) ;  and  the  pitch  varies  with 
change  of  position  of  the  patient  (Gerhardt).     On  auscultation 
over  cavities,  one  may  obtain  hollow  bronchial,  or  cavernous  or 
amphoric  breathing,  according  to  the  varying  degree  of  excava- 
tion and  condensation  around.     It  is  only  truly  amphoric  when 
the  cavity  is  very  large  indeed.     The  vocal  resonance  may  be 
simply  increased  (bronchophony),  or  it  may  be  pectoriloquous  as 
well,  the  whispered  voice  being  transmitted  with  unusual  dis- 
tinctness ;  or  pectoriloquy  may  be  present  alone.     In  extensive 
cavities,  when  the  patient  speaks,  there  is  heard,  in  addition  to 
the  loud  vocal  resonance,  a  kind  of  whispering  echo  of  the  same, 
apparently  produced  by  reverberation  from  the  waUs  of  the  cavity. 
Babbling  rales  of  large  size  are  often  heard  in  cavities,  and  the 
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peculiar  phenomenon  known  as  metallic  tinkling.  It  must  be 
remembered  that  the  auscultatory  sounds  are  best  brought  out  on 
deep  inspiration  ;  that  they  may  all  be  absent  if,  and  as  long  as, 
the  bronchial  tube  in  connection  with  the  cavity  is  blocked ;  and 
that  a  cavity  probably  does  not  give  distinctive  signs  as  compared 
with  consolidation,  unless  it  has  reached  a  large  size,  about  that 
of  a  walnut.  Port-tusaivt  aiiction  is  a  high-pitched  sound  heard 
during  the  inspiration  following  a  cough,  due  perhaps  to  elastic 
recoil  of  the  walls  of  the  cavity. 

In  cases  of  long  standing,  in  which  the  left  lung  is  mainly 
affected,  the  contraction  of  that  organ  allows  the  heart  to  come 
more  fully  into  contact  with  the  chest-wall,  and  in  the  second  left 
intercostal  space  may  be  observed  a  pulsation,  due  to  the  conus 
arteriosus  of  the  right  ventricle ;  the  closure  of  the  pulmonary 
valves  may  be  then  felt  with  the  finger,  and  the  second  sound  is 
unusually  accentuated,  or  rather  it  is  heard  with  greater  dis- 
tinctness than  is  normal. 

General  Symptoms. — The  more  important  are  pyrexia,  with 
night  sweating ;  loss  of  flesh  and  strength ;  ansemia ;  and  the 
evidences  of  imperfect  aeration  of  the  blood. 

Pyrexia, — From  the  earliest  days  of  phthisis,  fever  may  be  pre- 
sent, but  it  generally  bears  some  relation  to  the  activity  of 
tubercular  and  pneumonic  processes  in  the  lung,  so  that  if  the 
mischief  becomes  inactive  from  time  to  time,  the  fever  may  for 
a  corresponding  time  be  absent;  but  it  is  often  present  con- 
tinuously for  months.  The  temperature  is  commonly  higher  in 
the  evening  than  in  the  morning,  and  is  either  remittent  or 
intermittent  in  type.  In  the  former  it  may  be  99°to  100°  in 
the  morning,  and  102°  or  103°  in  the  evening;  in  the  latter  it  is 
98.4°  or  even  lower  in  the  morning,  and  reaches  100°  to  103°  in 
the  evening.  The  lesser  degrees  of  fever  are  often  not  appre- 
ciated by  the  patient;  the  higher  are  accompanied  with  the 
discomfort  and  malaise  common  in  pyrexia,  and  especially  in  the 
advanced  stages  of  the  disease,  with  profuse  sweats,  and  even 
slight  chill  before  the  sweating.  Actual  rigors,  however,  are 
exceptional,  and  the  most  common  event  is  for  the  patient  to 
sleep  more  or  less  tranquilly  in  the  early  part  of  the  night,  so  far 
as  the  cough  will  let  him,  and  to  wake  up  in  the  early  morning 
to  find  himself  drenched  with  perspiration.  These  are  the  colli- 
quative sweatings  of  older  writers.  Some  night-sweating  is  not 
uncommon  even  in  early  stages. 

Lo89  of  Flesh  and  Strength, — Emaciation  is  the  rule  in  phthisis ; 
it  may  be  one  of  the  earliest  symptoms,  and  may  give  a  note  of 
warning,  when  the  cough  has  been  thought  to  be  a  mere  bronchial 
catarrh ;  towards  the  end  of  a  chronic  case  the  emaciation  is 
extreme.  If,  as  a  result  of  treatment  at  any  time,  the  patient 
improves,  he  commonly  puts  on  a  little  flesh,  or  at  any  rate 
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remains  stationary.  Exceptionally,  nutrition  is  maintained  fairly 
well,  even  when  the  physical  signs  show  that  there  is  a  consider- 
able and  even  apparently  active  lesion.  The  muscular  power  is 
soon  enfeebled,  and  the  patients  lose  energy,  become  languid  and 
unfit  for  prolonged  exertion,  whether  of  mind  or  body.  The 
mental  condition  in  many  patients,  however,  is  one  of  great  hope 
and  confidence;  even  when  helpless  in  bed  they  often  fail  to 
realise  how  ill  they  are,  and  look  for  complete  recovery  could  they 
but  once  get  rid  of  the  cough. 

Anosmia, — The  loss  of  nutrition  is  represented  also  in  the  blood, 
and  the  patient  is  commonly  pallid,  both  in  the  early  and  late 
stages.  But  this  anaemia  is  often  masked  by  two  other  con- 
ditions— one  is  the  hectic  fever,  which  leads  to  a  flushing  of  the 
cheek  and  lips,  especially  in  the  evening ;  the  other  is  the  imper- 
fect aeration  of  the  blood  causing  cyanosis. 

Imperfect  Aeration  of  the  Blood, — This  shows  itself  by  cyanosis 
of  the  face  especially  in  acute  cases  involving  a  large  area  of  lung, 
and  in  chronic  cases  in  which  the  right  side  of  the  heart  has 
become  somewhat  dilated.  Another  result  of  the  bad  aeration  of 
the  blood  causing  chronic  retardation  of  its  flow  in  the  distal 
parts  of  the  circulation,  is  the  clubbed  fingers,  or  ungues  adunei. 
The  finger  loses  its  tapering  form,  and  the  last  joint  becomes 
thickened,  especially  from  palmar  to  dorsal  surfaces,  but  also 
transversely.  The  nail  is  unusually  convex  from  base  to  tip,  and 
seems  to  curve  over  the  end  of  the  finger.  The  appearance  is 
more  pronounced  on  account  of  the  wasting  of  the  rest  of  the 
finger.  It  is  a  very  characteristic  featiu'e  of  phthisis,  not  indeed 
peculiar  to  it,  but  present  in  a  large  proportion  of  the  cases.  The 
same  change  may  be  seen  in  the  toes. 

Oomplications. — It  will  not  be  necessary  to  do  much  more  than 
enumerate  the  various  complications  that  occur  in  phthisis,  as 
they  are  described  in  different  parts  of  this  volume  under  the 
particular  organs  concerned.  Many  of  them  result  from  the 
formation  of  tubercles  in  other  parts  of  the  body.  They  are  more 
common  in  the  long-standing  chronic  cases. 

Respiratory  Organs. — Tubercular  disease  of  the  larynx  (see 
p.  897)  is  common  in  phthisis,  and  a  considerable  proportion  of 
chronic  cases  in  the  third  stage  are  characterised  by  the  husky 
cough  and  hoarse  or  whispering  voice  of  laryngitis,  which  greatly 
aggravates  the  distress  of  the  patient.  In  exceptional  cases 
the  symptoms  of  laryngeal  mischief  precede  those  of  the  lung 
lesions,  but  it  is  doubtful  if  the  tubercle  is  ever  actuaUy  deposited 
in  the  larynx  before  it  is  formed  in  the  lung.  Very  rarely 
indeed  does  this  complication  either  directly  cause  death  or  require 
tracheotomy. 

Pleurisy/, — This  is  so  common  as  to  be  almost  a  part  of  phthisis. 
An  old  phthisical  lung  is  usually  adherent  to  the  chest  by  a  thick 
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fibrous  layer  and  pleuritic  lymph  forms  nearly  always  over  tuber- 
cular lesions  that  approach  the  surface.  Sometimes  fluid  is 
poured  out,  and  this  is  mostly  a  sero-fibrinous  effusion,  less  often 
an  empyema.  The  former  may  be  absorbed,  or  cured  by 
tapping. 

Pneumoiharax. — ^This  occurs  in  a  very  small  proportion  of  cases^ 
but  phthisiB  is  by  far  the  commonest  cause  of  pneumothorax.  If 
the  liquid  contents  of  a  cavity  escape  into  the  pleura,  an  acute 
pleurisy  may  be  set  up,  effusion  takes  place,  and  there  will  not 
only  be  a  pneumothorax,  but  a  pyo-pneumothorax,  or  less  often 
a  hydro-pneumothorax.  Pneumothorax  in  these  different  forms 
may  be  quickly  fatal,  or  it  may  slowly  disappear,  or  even  while 
pereisting  may  not  very  seriously  increase  the  respiratory  diffi- 
culties of  the  patient.  Much  depends  on  the  side  affected.  If 
the  communication  occurs  on  the  side  of  the  most  extensive 
disease,  the  dyspnoea  may  not  be  much  aggravated ;  if  on  the  side 
<^  the  healthier  lung,  the  patient's  only  breathing  surface  may  be 
at  once  rendered  useless  {see  p.  486). 

GiRCULATOBT  Systbm. — The  heart  wastes  in  chronic  phthisis, 
but  not  to  the  same  extent  as  in  a  fatal  case  of  cancer.  In  some 
more  chronic  and  fibroid  forms  the  right  ventricle  is  dilated  and 
thickened  to  a  moderate  extent.  The  arterial  erosions  and  small 
aneurysms  of  the  pulmonary  artery  in  cavities  in  the  lungs  have 
been  already  mentioned. 

FemarcU  thramboais  is  frequent  in  the  last  days  of  patients 
suffering  from  phthisis :  it  is  more  common  on  the  left  side. 

Alimsntaby  System. — Parasitic  stomatitis,  or  thrush,  occurs 
under  the  same  circumstances  as  femoral  thrombosis. 

Anorexia,  indigestion,  nausea,  and  vomiting  are  common  accom- 
paniments of  phthisis  more  or  less  during  its  whole  course.  A 
capricious  appetite  and  a  distaste  for  fat  in  every  form  have  been 
noticed  even  before  definite  symptoms  in  the  lungs.  In  the  last 
stages  sickness  or  loathing  for  food  is  so  marked,  that  it  is  one  of 
the  chief  difficulties  of  doctor  and  nurse  to  get  the  patient  to  take 
an3rthing  at  all.  The  most  extraordinary  things  are  fancied  by 
the  patient  at  one  moment,  only  to  be  rejected  directly  they  are 
put  before  him. 

Diarrhcea  is  common  in  late  stages ;  it  may  be  due  to  simply 
catarrhal  conditions,  to  tubercular  ulceration  of  the  ileum,  or  to 
lardaoeous  disease.  The  stools  are  variable :  sometimes  yellow  in 
colour,  and  containing  a  little  mucus,  or  blood.  Large  haemor- 
rhages are  not  often  seen. 

Peritonitis  is  very  rarely  the  result  of  perforation  of  a  tuber- 
cular ulcer.  More  often  it  is  due  to  tubercles  in  the  peritoneum, 
but  it  is  not  a  oonmxon  complication. 

Lardaceous  disease  of  the  liver,  spleen,  kidneys,  and  intestines 
occurs  in  numerous  cases  of  phthisis — about  20  per  cent.  (Powell). 

2q 
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Fatty  liver  is  somewhat  more  frequent. 

Tubercular  disease  of  the  epididymia  and  vesiculcB  aemincUea  in 
men,  and  of  the  lUerua  and  its  appendages  in  women,  occasionally 
occurs,  but  these  lesions  do  not  usually  form  prominent  complica- 
tions at  the  bedside.  Fistula  in  ano  is  occasionally  associated 
with  phthisis. 

Nervous  System. — Here  also  tubercle  occurs,  generEilly  as 
tubercular  meningitis,  which  is  a  cause  of  death  in  a  smaU  number 
of  cases.  This  secondary  tubercular  meningitis  is  often  very 
rapid;  perhaps  the  earlier  indications  are  lost  in  the  general 
symptoms  already  present. 

Pains  are  frequent:  those  about  the  chest  are  attributed  to 
pleurisy ;  others  occur  in  the  limbs,  and  peripheral  nevritis  may 
affect  the  nerves  of  the  extremities. 

Addison's  disease  of  the  supra-renal  capsules  is  sometimes 
associated  with  phthisis. 

Acute  nephritis,  apart  from  tubercles  or  lardaceous  disease, 
is  an  occasional  complication. 

General  miliary  tuberculosis  is  one  of  the  fatal  complica- 
tions of  phthisis.  The  lungs,  liver,  spleen,  and  kidneys  are  the 
organs  commonly  affected,  and  sometimes  the  cerebral  and  spinal 
meninges  {see  p.  137). 

Bones  and  Joints. — Tubercular  disease  of  joints,  caries  of 
ribs  with  subcutaneous  abscesses,  caries  of  the  spine  with  psoas 
abscess,  and  other  similar  lesions  may  coexist  with  the  pulmonary 
disease. 

Fatal  Termination. — Death  takes  place  in  the  following  ways : 
— Exhaustion,  haemoptysis,  pneumothorax,  meningitis,  perforative 
peritonitis,  and  uraemia. 

Exhaustion  accounts  for  the  larger  number  of  cases,  and  it  is 
explained  by  the  pyrexia,  the  loss  by  expectoration,  sweating, 
and  diarrhoea,  and  the  deficient  supply  of  nutriment  from  ano- 
rexia, nausea,  and  vomiting.  Occasionally  it  comes  on  suddenly 
in  a  patient  actually  going  about,  and  may  then  be  mistaken 
clinically  for  the  result  of  pneiunothorax  or  of  haemorrhage. 

Pneumonic  Phthisis  (Scrofulous  Pneumonia). — This  b^ins  very 
much  like  an  attack  of  acute  pneumonia,  with  pain  in  one  side, 
high  fever,  chills,  and  night-sweats,  cough  and  expectoration. 
The  physical  signs  also  are  those  of  pneumonia;  but  they  are 
most  marked  at  the  apex,  and  spread  downwards.  Dulness, 
bronchial  breathing,  and  bronchophony  ai'e  accompanied  by 
coarse  mucous  rales,  consonating  r^les,  and  loud  clicks.  Often 
the  condition  is  much  more  marked  in  one  lung  than  in  the  other. 
The  mischief  extends  rapidly :  the  pyrexia  is  severe,  there  are 
profuse  sweats,  appetite  is  entirely  lost,  and  prostration  becomes 
extreme.  The  indications  that  the  lung  is  breaking  down  are 
more  and  more  marked ;  the  temperature  assumes  an  intermittent 
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type,  the  sputum  is  purulent,  and  contains  dehris  of  lung-tissue. 
The  illness  is  often  fatal  in  the  course  of  from  five  to  twelve 
weeks,  either  by  exhaustion,  or  by  haemoptysis,  which  is  always 
abundant  if  it  occurs  at  all ;  or  by  pneumothorax  from  the  open- 
ing of  one  of  the  rapidly  formed  cavities  into  the  non-adherent 
pleura.  The  lungs  are  solid  from  combined  hepatisation  and 
caseation ;  and  there  are  numerous  small  cavities  in  every  part 
of  the  organ,  with  ragged  irregiilar  walls,  and  purulent  contents. 
In  this  pneumonic  and  caseous  material  definite  miliary  tubercles 
cannot  be  found ;  but  bacilli  have  been  often  seen  in  such  lungs. 

Occasionally  the  process  may  not  be  at  once  fatal ;  partial 
recovery  takes  place,  and  the  patient  lingers  on  for  some  years. 

Fibroid  PMina.  —  This  form  may  supervene  upon  chronic 
pleurisy  and  chronic  pneumonia,  and  occurs  in  association  with 
the  prolonged  lung-irritation  of  certain  trades.  It  is  extremely 
chronic,  and  often  affects  one  lung  only.  Clinically,  the  case  is 
distinguished  by  the  evidences  of  contraction  of  the  diseased 
lung :  the  chest  is  sunken,  the  heart  is  displaced  to  the  affected 
side,  the  opposite  lung  may  extend  its  resonant  area  in  the 
same  direction ;  the  spleen  and  stomach  on  the  left  side,  or 
the  liver  on  the  right  side,  may  be  drawn  far  up  into  the  chest. 
l%e  physical  signs  of  cavities  are  chiefly  at  the  apex,  as  in  other 
cases  of  phthisis ;  but  impaired  resonance,  bronchial  breathing, 
and  bronchophony  are  perhaps  present  over  the  whole  of  the 
affected  lung.  If  the  other  side  is  involved,  it  is  only  at  the 
apex.  The  symptoms  are  cough,  punilent  expectoration,  and 
dyspnoea ;  the  cough  is  frequently  hard  and  prolonged,  and  the 
sputum  may  be  foetid  from  retention.  There  is,  as  a  rule,  no  con- 
stitutional disturbance ;  there  is  no  sweating,  and  the  tempera- 
ture is  normal.  After  some  time  the  right  ventricle  of  the  heart 
becomes  dilated,  and  cyanosis  and  dropsy  ensue.  Lardaceous 
disease  may  result  from  the  continued  profuse  discharge,  and 
diarrhoea  and  albimiinuria  assist  the  fatal  termination.  Haemo- 
ptysis occurs,  but  is  not  constant.  Post  mortem,  the  lung  is  found 
contracted  to  one-third  or  one-quai-ter  its  noimal  size,  firmly 
adherent  to  the  che^  by  a  dense  thick  fibrous  layer,  and  pre- 
senting a  quantity  of  dense  white  or  grey  fibrous  tissue,  which 
contains  caseous  or  cretaceous  deposits,  vomica,  and  dilated 
bronchial  tubes.  Tubercular  or  fibroid  change  may  be  present  to 
a  smaller  extent  in  the  oppasite  lung. 

Diagnosis  of  Phthisis. — In  advanced  cases  the  physical  signs 
of  consolidation  or  cavity  at  the  apex  of  one  lung,  with  purulent 
or  sanguineous  sputum,  fever,  and  emaciation,  determine  the 
diagnosis,  especially  if  the  fever  is  intermittent  or  decidedly 
remittent,  with  night-sweats,  and  if  the  illness  is  of  some  dura- 
tion— that  is,  longer  than  a  pneumonia.  The  detection  of 
tubercle-bacilli  in  the  sputum  is  conclusive,  and  the  same  may 
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be  said  of  lung-tissue,  where  gaogrene  of  the  lung  is  not  in 
question. 

It  is  much  more  difficult  to  be  certain  of  the  presence  of 
phthisis  in  its  early  stages.  Cough,  expectoration,  wasting,  and 
even  haemoptysis  often  precede  the  physical  signs,  and  repeated 
examinations  may  be  necessary  to  determine  the  point  absolutely. 
The  most  conclusive  physical  signs  are  impaired  resonance  with 
deficient  entry  of  air  at  one  apex,  and  deficient  entry  of  air  with 
riles  on  inspiration. 

If  haemoptysis  be  the  chief  symptom,  it  must  be  dearly  made 
but  that  the  blood  really  comes  from  the  lung,  and  not  from  the 
stomach.  The  descriptions  of  a  patient  are  often  very  unsatis- 
iactory  or  misleading.  Blood  from  the  lungs  should  be  coughed 
up,  and  should  be  bright  red  and  frothy ;  it  is  often  preceded  by 
a  tickling  at  the  throat,  not  by  a  sense  of  nausea.  Anannic  girls 
often  speak  of  finding  blood  on  their  piUows  on  waking.  This  is, 
no  doubt,  from  the  gums  or  cheek,  and  is  generally  diluted  with 
saliva.  McUingerera  may  produce  blood  in  a  similar  way.  In 
purpura,  blood  may  be  expectorated  actually  from  the  lung,  but 
the  cause  will  be  readily  distinguished  by  the  associated  symptoms. 
Haemoptysis  is  frequent  in  heart  disease ;  especially  eeurly  mitral 
stenosis  in  young  people  may  give  rise  to  cough,  haemoptysis,  and 
shortness  of  breath ;  and  the  heart  should  therefore  always  be 
examined  in  a  doubtful  case. 

Phthisis  is  sometimes  masked  by  bronchitis.  The  accentuation 
of  the  physical  signs  at  one  or  other  apex  should  help  one,  as 
well  as  the  history  of  the  illness,  haemoptysis  if  present,  and  the 
detection  of  bacilli  in  the  sputum.  Phthisis  may  be  sometimes 
simulated  by  empyema,  which  will  produce  fever,  sweatinff, 
emaciation,  cough,  and  purulent  sputa ;  but  examination  yfnJl 
show  the  predominance  of  physical  signs  at  the  base  in  empyema, 
while  the  apex  is  clear.  The  two  may,  of  course,  coexist,  and  in 
any  case  exploration  with  a  needle  and  syringe  will  settle  the 
point.  It  is  well  to  remember,  also,  that  pleuritic  effusion  some- 
times causes  a  tympanitic  note  under  the  clavicle,  with  bronchial 
breathing  and  bronchophony,  which  may  for  a  moment  make  one 
think  of  phthisis. 

Prognosis.  —  Complete  recovery  of  the  lung  from  tubercle 
perhaps  never  occurs;  it  must  always  leave  a  scar  of  fibrous 
tissue  or  some  calcareous  deposit,  and  destroy  a  small  portion  of 
lung-tissue.  But  the  patient  may,  and  sometimes  does,  recover. 
This  is  chiefly  in  cases  that  are  placed  under  the  most  favourable 
hygienic  and  climatic  conditions  on  the  first  appearance  of  sym- 
ptoms ;  whereas  cases  which  reach  the  second  and  third  stages,  or 
which  cannot,  from  the  pecuniary  or  other  circumstances  of  the 
patient,  be  thoroughly  dealt  with,  do,  as  a  rule,  go  on  to  a  fatal 
result.    This  may  occur  in  a  few  months  or  the  case  may  last 
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three  or  four,  or  even  ten  or  fifteen,  years.  In  such  cases,  the 
ilhiess  is  not  uniformly  progressive,  but  is  interrupted  by  long 
intervals  of  marked  improvement.  Much  fever,  free  haemoptysis, 
abundant  expectoration,  and  physical  signs  indicating  rapid 
changes  in  the  lung,  which  can  best  be  estimated  from  two  or 
more  examinations  at  a  few  weeks'  interval,  are  unfavourable. 
But  in  cases  of  the  ordinary  type  it  is  very  difficult  to  form  a  safe 
opinion  as  to  how  long  the  fatal  end  may  be  postponed,  and  the 
young  physician  is  especially  warned  against  making  rash  pre- 
dictions as  to  when  his  patient  will  be  dead. 

Treatment. — Attempts  have  been  made  to  cure  phthisis  by 
agents  which  will  destroy  the  bacillus.  Koch's  tuberciUin*  was 
such  an  attempt,  and  more  recently  creosote,  guaiacol,  and  guaiacol 
carbonate  have  been  largely  used,  and  are  believed  to  have  done 
XDXLch  good  in  some  cases.  They  may  be  given  in  increasing 
doses  up  to  large  amounts.  From  10  to  100  minims  of  creosote 
in  capsules  or  dissolved  in  cod-liver  oil,  10  to  60  TDipimft  of 
guaiacol  in  capsule,  or  20  to  90  grains  of  guaiacol  carbonate  in 
cachet  or  wafer,  can  be  given  daily.  But  our  chief  reliance  must 
be  on  the  improvement  of  the  body  and  its  tissues  in  every 
possible  way,  so  that  it  may  be  enabled  to  resist  the  inroads  of 
the  disease,  or  rather  that  the  tissues  may  become  less  fitted  as  a 
soil  for  the  bacillus,  and  less  readily  excited  to  inflammation  in 
its  diflferent  forms.  This  indication  is  met  by  providing  for  the 
individual  perfect  hygienic  surroundings,  pure  air,  good  and 
abundant  food,  and  sufficient  exercise.  In  early  stages,  when  the 
disease  is  not  very  active  or  advanced,  a  change  of  climate  is 
most  desirable,  the  object  being  to  obtain  a  pure  and  bracing  air, 
which  the  patient  may  enjoy  for  several  hours  daily  outside  the 
house,  without  the  risk  of  catching  cold,  and  without  undue  strain 
to  his  lungs.  This  is  best  obtained  by  a  sea  vo3rage  to  Australia, 
New  Zealand,  or  the  Cape,  or  by  residence  at  the  Gape,  or  New 
Zealand,  or  at  high  altitudes  in  Switzerland  (e,g,,  Davos,  Wiesen, 
or  Moloja),  or  with  less  success  on  the  Engli^  south  coast — at 
Hastings,  Dover,  or  Folkestone.     At  such  places  the  patient  may 

*  This  method  of  treatment  was  introduced,  with  much  promise,  in  1890, 
was  forthwith  tried  over  the  whole  civilised  world,  but  was  praoticallj 
abandoned  after  a  few  months  as  being  useless,  or  even  dangeroas.  It 
consists  in  the  subcutaneous  injection  repeatedly  of  small  quantities  of 
a  glycerine  extract  of  pure  cultivations  of  tubercle-bacilli,  containing  a 
chemical  substance  produced  by  these  organisms  {tubereuUn).  After  each 
injection  febrile  reaction  with  increased  local  changes  takes  place,  lasting 
twelve  to  thirty-six  hours.  The  dose  is  repeated  till  toleration  is  reached, 
and  then  it  is  increased :  and  this  is  repeated  until  the  dose  reaches, 
perhaps,  fifty  times  the  first  dose,  when  the  process  is  stopped.  The  local 
change  were  supposed  to  check  the  development  of  the  bacilli.  If  the 
person  is  in  health  no  reaction  occurs :  a  single  injection  was  therefore 
proposed  for  diaf^nostic  purposes.  This  is  used  to  detect  tuberculosis  in 
cattle  now,  as  maJUtn  is  used  for  glanders  in  horses  {see  p.  155). 
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spend  the  whole  of  the  winter,  thus  avoiding  the  cold,  damp,  and 
fog  of  that  season  in  the  greatei  part  of  England,  and  he  may 
return  to  his  home  in  the  summer,  when  the  weather  is  more 
tolerable.  With  the  advent  of  winter  he  should  again  seek  the 
climate  that  he  has  found  suitable  to  him.  Such  a  proceeding  is, 
of  course,  not  practicable  to  thousands  of  patients,  but  no  other 
method  of  treatment  at  present  known  can  really  take  its  place. 
In  advanced  stages,  however,  in  markedly  hsemorrbagic  cases,  and 
in  cases  complicated  by  rheumatic  tendency,  feeble  circulation, 
bronchitis,  emphysema,  or  albuminuria,  the  bracing  climates  and 
high  altitudes  are  likely  to  be  injurious ;  and  patients  in  the  third 
stage  are  more  often  benefited  by  a  warm  and  rather  moist  climate, 
combined  with  pure  air,  such  as  is  to  be  found  at  Bournemouth, 
Torquay,  Penzance,  and  neighbouring  places  in  England,  and 
abroad  at  Mentone,  Cannes,  San  Remo,  and  the  Riviera  generaUy. 
Other  places  south  of  England  do  good  service  in  this  way,  such 
as  Algiers,  the  Canaries,  Madeira,  and  Egypt.  It  is  scarcely 
necessary  to  say  that  the  dwelling-rooms  should  be  well  ventilated, 
and  that  the  patient  should  be  warmly  clad,  with  woollen  mate- 
rials next  to  the  skin.  In  less  favourable  climates,  but  in  specially 
constructed  sanatoria,  such  as  that  of  Falkenstein,  the  open-air 
treatment  of  phthisis  has  been  conducted  with  some  success ;  and 
it  is  to  be  hoped  that  institutions  of  the  kind  may  be  established 
in  the  British  Isles. 

The  diet  should  be  plain,  nutritious,  and  abundant ;  stimulants 
may  be  taken  in  moderation,  but  are  not  vitally  necessary  in  the 
early  stage,  and  certainly  should  not  be  allowed  to  interfere  with 
digestion.  Nutrition  may  be  furthered  by  cod-liver  oil,  taken  in 
doses  of  2  to  4  drachms  two  or  three  times  a  day  after  meals,  and 
by  quinine  and  iron  in  small  doses  so  long  as  the  digestion  is 
perfect.  Any  defective  action  on  the  part  of  the  stomach  must  be 
at  once  met  by  suitable  remedies  {e,g,,  alkalies  and  nux  vomica), 
and  the  importance  of  good  gastric  digestion  as  an  aid  to  nutrition 
must  never  be  lost  sight  of  in  the  treatment  of  the  various  sym- 
ptoms and  complications. 

No  very  satisfactory  results  have  been  derived  from  the  surgical 
treatment  of  phthisical  cavities. 

Symptomatic  Treatment. — Cough. — This,  of  eoui*se,  depends  on 
the  progress  of  the  disease,  and  will  lessen  with  the  improvement 
brought  about  by  general  treatment.  If  it  is  painful,  frequent,  or 
keeps  the  patient  from  sleep,  it  may  be  treated  by  small  doses  of 
opium  or  morphia,  in  combination  with  expectorants  ;  for  instance, 
tr.  camph.  co.  with  tr.  scillae,  or  liq.  morphinae  hydrochlor.  with  vin. 
ipec.,  or  syr.  papav.  with  camphor  water,  or  a  few  minims  of  chloro- 
dyne.  Counter  irritation  by  tincture  of  iodine,  or  by  small  blisters 
is  also  useful.  A  morni  ng  cough,  which  gets  rid  of  accumulated  secre- 
tion, may  ba  usefully  pro  moted  by  a  little  ammonium  carbonate. 
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Jfighi  Sweating. — ^This  can  be  generally  checked  by  1  minim  of 
liq.  atropinie  sulph.  given  in  a  little  water  at  night ;  or  2  or  3 
grains  of  oxide  of  zinc  in  a  pill,  with  or  without  \  grain  of  extract 
of  belladonna.  Arseniate  of  iron  (I  grain),  or  picrotoxine  (-^ 
grain),  or  tincture  of  nux  vomica  may  also  be  used. 

HoBmoptyna, — The  patient  should  be  kept  in  bed  in  the  semi- 
recumbent  posture,  an  ice-bag  should  be  placed  on  the  front  of 
the  chest  over  the  lung  from  which  the  blood  is  supposed  to  come, 
the  diet  should  be  fluid,  cold,  and  given  in  small  quantities  at  a 
time,  and  one  of  the  following  styptics  should  be  ordered : — 
Opium,  with  dilute  sulphuric  acid  ;  pil.  plumbi  cum  opio ;  digi- 
talis,  opium,  and  quinine — a  grain  of  each  ;  gallic  acid ;  tr. 
bamamelidis ;  or  liquid  extract  of  ergot.  If  the  bleeding  is  at  all 
profuse,  3  grains  of  ergotin  should  be  injected  subcutaneously  or 
into  muscle. 

Diwrrhcea. — For  this,  one  must  carefully  regulate  the  diet,  and 
use  the  vegetable  astringents,  mineral  acids,  opium,  sulphate  of 
copper  in  ^grain  doses,  or  subnitrate  of  bismuth. 

Laryngeal  Ulceration. — {See  Tubercle  of  the  Larynx,  p.  897.) 

Pleuritic  pains  are  frequent,  and  are  often  relieved  by  painting 
the  surface  with  tincture  of  iodine.  Anodynes  internally  may  be 
necefisaiy.  Pleuritic  effusion  delays  the  progress  of  the  disease  in 
the  corresponding  lung,  and  should  not  be  tapped  unless  its  pres* 
sure  is  extreme.  An  empyema  requiring  evacuation  may  be 
aspirated. 

Pneumothorax. — For  the  acute  pain,  on  its  first  occurrence,  a 
morphine  injection  may  be  required.  Later  on,  the  complication 
may  cause  but  little  trouble  and  may  be  left  alone.  If  air  accu- 
mulates so  as  to  give  serious  trouble  from  distension,  it  should  be 
let  out  by  a  trocar  and  cannula. 

Excessive  Expectoration. — The  inlialation  of  antiseptics  by 
means  of  respirators  is  a  useful  means  of  treating  this  symptom. 
In  the  apparatus  is  placed  a  piece  of  lint  saturated  with  some 
volatile  antiseptic,  such  as  eucalyptol,  carbolic  acid,  or  thymol, 
or  a  mixtiu^  of  these.  The  patient  wears  it  over  his  mouth  for 
one,  two,  or  three  hours  at  a  time,  and  breathes  the  vapour  into 
his  lungs.  As  a  consequence,  the  expectoration  often  becomes 
less  abundant,  and  loses  any  offensive  characters  it  may  have. 
Under  these  circumstances,  patients  have  gained  weight,  and  im- 
proved a  good  deal,  but  the  method  cannot  be  supposed  to  destroy 
the  tubercle-bacillus  itself. 

Prevention. — The  rules  of  life  which  are  recommended  for  a 
patient  with  early  phthisis  apply  to  children  bom  of  phthisical 
parents,  at  least  as  long  as  they  can  be  enforced  ;  it  is  by  such 
means  that  they  can  best  unfit  their  tissues  for  the  reception  of 
the  bacillus.  Phthisical  pei*sons  about  to  maiTy  should  be  in- 
formed of  the  risk  that  their  offspring  may  develop  the  disease ; 
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a  risk  which  is  thought  to  extend  to  non-phthisical  unions,  if  both 
husband  and  wife  come  of  phthisical  stock.  One  must  not  forget 
the  possible  conveyance  of  the  disease  from  person  to  person 
under  some  circumstances,  especially  its  indirect  transmission  in 
the  manner  suggested  (p.  454)  between  relatives  sleeping  together, 
or  brought  into  constant  close  contact,  as  when  one  dying  of 
phthisis  is  assiduously  niu^ed  by  another.  The  phthisical  should 
not  sleep  in  the  same  bed  with  a  healthy  person.  Underdothee 
and  bed-linen  should  be  scalded  before  being  washed.  The  sputa 
should  in  all  cases  be  ejected  into  antiseptic  fluid  (5  per  cent, 
carbolic  acid  solution) ;  and  they  should  finally  be  rendered  inno- 
cuous by  exposure  to  boiling  water  for  ten  minutes.  Tuberculous 
mothers  should  not  suckle  their  infants. 


PULM0NAB7  A8PEAGILL08I8. 

The  lungs  are  affected  with  local  caseating  or  suppurative  lesions 
as  the  result  of  glanders  (p.  155),  of  actinomycosis  (p.  162),  and 
of  a  fungus,  the  AapergiUus  fwmigatus^  of  the  order  Ascomycetes. 
This  rare  disease  occurs  amongst  pigeon-feeders,  in  consequence 
of  the  fungus  being  contained  in  the  seed,  which  the  feeder  puts 
into  his  mouth  for  transference  to  that  of  the  pigeon.  The  lesions 
are  like  those  of  tubercle,  with  cavities,  fibroid  changes,  or  em- 
physema according  to  the  rate  of  progress  and  the  resistance  of 
the  tissues,  and  the  symptoms  are  dyspnoea,  cough,  expectoration, 
and  hsemoptysis.  The  fimgus  does  not  spread  to  other  parts  (A 
the  body,  and  recovery  may  take  place  spontaneously. 


OANOEB  AND  OTHEB  TUM0UB8  OF  THE  LUNG. 

Cancer  of  the  lung  may  be  either  primary  or  secondary.  The 
latter  is  more  common,  and  occurs  mostly  in  the  form  of  nodules 
scattered  irregularly  through  the  substance  of  the  organ,  or  form- 
ing plates  covering  the  surface  of  the  pleura.  The  original  seat 
of  the  growth  may  have  been  in  the  breast,  the  liver,  or  stomach, 
or  one  of  the  limbs.  A  true  primary  cancer  of  the  parenchyma  of 
the  lung  is  quite  rare,  and  the  disease  that  has  gone  by  this  name 
has  generally  spread  from  the  bronchial  glands  or  the  peri-bron- 
chial tissue.  It  commonly  invades  the  lung  at  the  root,  and  may 
spread  thence  into  the  piilmonary  substance,  chiefly  following  the 
course  of  the  branching  bronchi.  The  organ  may  thus  be  Isj^gely 
•converted  into  a  mass  of  new  growth.  But  other  changes  take 
place  simultaneously  ;  the  cancer  may  grow  into  the  lumen  of  the 
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broQcliial  tabes ;  here  and  there  the  growth  breaks  down  into  a 
granular  detritus  ;  and  adjacent  portions  of  the  lung  may  become 
pneomonic  or  gangrenous.  The  cancer  is  more  often  of  ^e  softer 
or  medullary  variety. 

Symptoms. — These  vary  with  the  position  and  distribution  of 
the  cancer  growths — ^that  is,  according  as  they  are  seated  in  the 
main  bronchus  or  bronchi,  or  are  disseminated  throughout  the  lung, 
or  form  one  continuous  mass  or  infiltration,  involving  a  large 
portion  of  the  organ. 

1.  Cancer  involving  the  bronchus  usually  causes  obstruction,  the 
symptoms  of  which  have  already  been  described.  Sometimes 
primary  cancer  of  the  mucous  membrane  causes  death  by  profuse 
hemorrhage. 

2.  When  the  lung  is  the  seat  of  numerous  nodules  of  growth, 
scattered  indiscriminately  through  it,  the  patient  suffers  at  first, 
at  any  rate,  but  little  discomfort,  and  the  ph3rsical  signs  are  not 
very  distinctive.  Percussion  resonance  is  normal,  and  the  only 
cbaiige  that  may  be  observed  is  a  diminution  of  the  respiratory 
murmur  all  over  the  chest.  In  other  cases  the  cancer  nodules  are 
more  numerous,  or  set  up  bronchitic  changes  in  the  neighbouring 
bronchi;  and  more  decided,  though  scarcely  characteristic  sym- 
ptoms, may  be  produced.  These  are  dyspnoea,  very  rapid  breath- 
ing, lividity,  frequent  cough,  and  mucous  expectoration ;  and  on 
auscultation  numerous  rhonchi  and  riles  are  heard  over  the  whole 
chest.  The  condition  bears  some  resemblance  to  miliary  tubercu- 
losis, but  the  temperature  is  generally  normal. 

8.  Uniform  infiltration  of  the  lung  is  insidious  in  its  course,  and 
produces  cough,  dyspnoea,  and  expectoration  of  mucus,  which  is 
sometimes  tinged  with  blood,  and  sometimes  mixed  with  larger 
quantities ;  occasionally  it  has  a  dark  colour,  and  resembles  currant 
jeUy ;  but  hsemoptysis  is  not  very  common.  Pain  is  not  generaUy 
a  prominent  symptom.  The  physical  signs  are  those  which  must 
result  from  the  infiltration  of  the  lung  with  a  solid  material,  at  the 
same  time  that  the  bronchial  tubes  are  filled  up  or  blocked  by  the 
new  growth.  There  is  dulness,  with  absence  or  deficiency  of  breath- 
sounds,  of  vocal  resonance,  and  of  tactile  vocal  fremitus.  There  is 
thus  a  general  resemblance  to  pleural  effusion,  which  is  often  very 
deceptive.  If  the  growth  is  considerable,  the  resemblance  is  in- 
creased by  expansion  of  the  chest-wall  and  displacement  of  the 
mediastinum ;  but  a  simple  infiltration  of  the  lung  without  large 
masses  may  be  accompanied  with  contraction  of  the  side,  and 
resembles  rather  cirrhosis  or  chronic  pneumonia,  or  phthisis,  or 
chronic  pleurisy  with  partial  absorption  of  fluid,  and  retraction  of 
the  side.  Exceptionally,  from  the  breaking  down  of  the  cancerous 
material,  cavities  are  formed  which  produce  physical  signs  like 
those  arising  from  tubercle.  Sometimes  the  growth  is  accompanied 
by  pleuritic  effusion,  and  a  serous  fluid  is  poured  out  which  is  very 
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apt  to  contain  blood  from  rupture  of  the  vessels  of  the  new 
growth.  The  bronchial,  cervical,  and  axillary  glands  become 
enlarged ;  and  extension  to  the  mediastinum  may  lead  to  sym- 
ptoms of  pressure,  such  as  oedema  of  the  head,  neck,  and  upper 
extremities,  abductor  paralysis  of  the  vocal  cords  from  pressure 
on  the  reciurent  larjnigeal  nerves,  obstruction  of  the  trachea  or 
one  bronchus,  or  dyspha^gia  from  pressure  on  the  oesophagus. 

Cancer  of  the  lungs,  no  less  than  that  of  other  organs,  is 
accompanied  by  progressive  emaciation  and  loss  of  strength,  and 
ultimately,  in  the  course  of  from  six  to  twelve  months,  death  takes 
place,  generally  from  exhaustion. 

Dia^osis. — In  case  of  malignant  disease  of  other  organs,  the 
presence  of  unaccountable  dyspnoea  should  make  one  think  of 
cancer  of  the  lung ;  and  in  cases  where  the  pulmonary  symptoms 
are  most  prominent,  the  presence  of  large  hard  glands  in  the 
neck,  or  a  tumoiu*  of  the  testis,  or  a  rigid  spine  from  implication 
of  the  vertebrae,  may  sometimes  give  the  required  clue.  Extensive 
infiltration  of  the  lung  is  most  easily  confounded  with  pleuritic 
effu8ion  ;  and  in  elderly  persons  with  the  symptoms  and  physical 
signs  of  fluid,  the  possibility  of  cancer  should  not  be  forgotten. 
Exploration  with  the  needle,  or  a  trocar  and  cannula,  or  aspirator 
may  be  necessary,  and  particles  may  then  perhaps  be  obtained  for 
microscopic  examination.  The  sputum  sometimes  provides  similar 
evidence.  If  in  an  elderly  person  a  pleural  eflfusion  returns  again 
and  again  one  may  suspect  cancer,  and  all  the  more  if  the  serum 
contains  much  blood  ;  but  a  simple  pleurisy  often  gives  blood- 
stained fluid,  from  the  rupture  of  vessels  newly  formed  in  the 
l3niiph  or  adhesions. 

The  Prognosis  is  bad,  and  the  Treatment  must  be  confined  to 
relieving  pain  and  cough,  procuring  sleep,  and  supporting  with 
good  nourishing  food.  A  liquid  eflfusion  accompanying  the  cancer 
may  be  aspirated,  but  it  will  probably  return  quickly. 

Oikcr  forma  of  tumour  occm*  in  the  lung,  and  are,  as  a  rule, 
secondary  to  similar  tumours  elsewhere.  Such  are  sarcoma,  osteo- 
sarcoma, and  enchondroma.  Epithelioma  of  the  oesophagus  some- 
times invades  the  lung  directly. 


HYDATID  OF  THE  LUNG. 

This  parasite  affects  the  lung  in  two  ways.  Fii*st,  a  cyst  may 
form  in  the  lung  apart  from,  or  even  without,  its  occurrence  in  any 
other  region ;  secondly,  the  lung  may  be  invaded  by  a  cyst  in  an 
adjacent  organ  rupturing  through  the  parts  which  sepai*ate  them. 
This  is  most  common  in  hydatid  of  the  liver. 

A  primary  hydatid  of  the  lung  is  very  rai-e.     It  forms  a  globular 
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cyetj  with  aU  the  characteristics  of  the  parasite  as  seen  in  the  liver 
{see  Hydatid  of  the  Liver),  but  it  is  not  generally  siirrounded  by 
such  a  dense  connective-tissue  cyst.  It  is  rather  more  frequent  at 
the  base  than  at  the  apex.  It  may  be  the  only  cyst  in  the  body, 
or  there  are  others  at  the  same  time  in  the  liver,  spleen,  brain,  or 
elsewhere. 

Symptoms. — These  depend  upon  its  size,  and  upon  the  change  it 
sets  up  in  the  surrounding  lung.  It  may  be  so  small  as  to  yield 
no  symptoms  whatever.  If  larger,  it  must  compress  the  lung- 
tissue,  and  it  gives  rise  not  uncommonly  to  haemorrhages,  and  may 
cause  pnetunonia,  or  even  gangrene.  The  patient  has  cough, 
dyspnoea,  pain,  and  sometimes  haemoptysis.  If  the  cyst  ruptures, 
secondary  cysts  may  be  expectorated,  and  will  at  once  reveal  the 
nature  of  the  case.  The  physical  signs,  if  any,  are  dulness,  with 
more  or  less  deficiency  of  vesicular  murmur.  If  the  cyst  ruptures 
and  the  contents  are  discharged  by  the  bronchus,  the  distinctive 
signs  of  cavity  may  be  heard. 

The  limg  may  be  secondainly  invaded  by  kydatida  of  the  liver. 
The  pulmonary  symptoms  are  then  preceded  by  signs  of  hepatic 
disease,  such  as  pain  and  tension  in  the  hepatic  region,  some  en- 
largement of  the  liver,  and  perhaps  jaundice ;  and  the  earliest 
change  in  the  lung  is  compression  of  its  lower  part  by  the  enlarg- 
ing cyst.  Increasing  pain  and  distress,  with  more  or  less  collapse 
or  prostration,  may  mark  the  implication  of  the  lung  itself ;  and 
soon  cough  of  paroxysmal  natiu*e  is  followed  by  the  expectoration 
of  bile-stained  hydatid  skins,  or  small  and  perfect  cysts.  More  or 
less  pneumonia,  or  even  gangrene  of  the  lung,  may  result,  and 
thus  the  case  may  end  fatally.  But  it  is  not  uncommon  for  the 
inflammation  of  the  lung  to  be  limited  in  extent,  and  the  whole  of 
the  hydatid  may  in  time  be  expectorated  through  the  bronchi,  and 
the  patient  thus  recover  completely. 

The  Diagnosis  of  primary  hydatid  is  generally  obscure,  and  the 
case  is  most  likely  to  be  mistaken  for  phthisis,  especially  if  the 
cyst  is  situated  at  the  apex.  A  girl  with  cerebral  tumour  in  Guy*s 
Hospital  had  haemoptysis,  and  was  thought  to  have  tubercle  of  the 
brain  and  pulmonary  phthisis ;  but  a  hydatid  cyst  was  found  in 
both  brain  and  lung.  Seconda/ry  hydatid  is  generally  recognised 
by  the  preceding  hepatic  trouble,  and  the  appearance  of  bile  and 
hydatid  skins  in  the  sputa. 

Treatment. — No  internal  treatment  can  kill  the  parasites  in  the 
long.  If  the  diagnosis  of  a  cyst  sufficiently  near  the  surface  could 
be  made  with  confidence,  it  might  be  ti*eated  by  the  surgical 
methods  applicable  in  hydatid  of  the  liver.  Hydatid  of  the  liver 
opening  into  the  lung  is  commonly  beyond  the  reach  of  surgical 
interference,  and  the  treatment  must  be  symptomatic,  and  in  the 
main  supporting. 
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SYPHILIS  OP  THE  LUNG. 

Apart  from  the  ulcerations  of  the  bronchi,  with  resulting  steno- 
sis, which  have  been  shown  to  be  due  to  syphilis,  the  lung-tissue 
itself  may  exhibit  the  effects  of  the  disease  in  two  forms  certainly. 
One  is  that  of  the  ordinary  ^mmay  which  is  extremely  rare  in 
adults,  though  more  common  in  infants,  and  gives  rise  to  no  recog- 
nisable clinical  s3nnptoms.  The  other  is  the  so-called  white 
pneumonia  of  syphilitic  infants.  The  lungs  are  enlarged,  white, 
dense,  and  firm ;  their  section  is  smooth  and  opaque ;  they  are 
sometimes  resistant,  at  others  easily  broken  down.  This  condition 
may  affect  the  whole  lung,  or  one  part  may  be  uniformly  altered, 
while  the  other  contains  only  isolated  areas.  Ziegler  describes  it 
as  a  diffuse  cellular  inflammation  of  the  lung,  often  accompanied 
by  desquamation  and  fatty  degeneration  of  the  pulmonary  epithe- 
lium. Wagner  thought  that  it  was  entirely  due  to  thickening  of 
the  alveolar  wall,  by  which  the  cavity  of  the  air-vesicle  wasgraidu- 
ally  obliterated.  As  it  is  found  chiefly  in  stillborn  children  it  has 
but  little  clinical  importance. 

The  extent  to  which  syphilis  may  affect  the  lung  in  adults 
otherwise  than  by  gunmia  has  been  the  subject  of  much  discus- 
sion. Destructive  changes  with  bronchiectatic  cavities  may  take 
place  as  a  result  of  bronchial  or  tracheal  stenosis ;  but  it  is  not  yet 
clearly  shown  that  a  "  syphilitic  phthisis  "  occurs  in  any  other 
way.  When  a  destructive  disease  of  the  lung  occurs  in  a  sjrphilitic 
subject,  the  possibility  of  its  being  tubercular  should  be  fully 
considered. 


DISEASES    OF    THE    PLEURA. 


PLEUBIST. 

Pleurisy,  or  inflammation  of  tiie  pleural  membrane,  results  in  the 
effusion  of  l3nnph,  or  serous  or  purulent  liquids. 

Some  of  the  causes  of  pleurisy  are  easily  recognised,  such  for  in- 
stance as  injury  by  fractured  ribs  :  and  the  extension  to  the  pleural 
surface  of  (1)  lesions  in  the  lung,  like  those  of  pneumonia,  phthisis, 

i>yemic  absc^BSses,  cancer,  tubercle,  or  hsemorrhagic  infarcts ;  (2) 
esions  of  the  parieties,  such  as  abscesses  in  the  axilla,  breast,  neck, 
or  abdominal  cavity.  But  a  much  larger  number  of  cases  are 
apparently  spontaneous,  or  are  preceded  by  exposure  to  cold ;  of 
these  it  has  now  been  shown  that  a  very  large  proportion  then  or 
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sdbfiequently  show  tubercular  connections.  Either  they  have  a 
history  of  tubercle,  or  they  afterwards  die  of  phthisis  or  other 
tuberculous  lesions.  But  it  results  from  other  infective  agents, 
such  as  those  of  scarlatina,  measles,  rheumatic  fever,  and  pytemia, 
and  it  is  a  frequent  complication  of  Bright  s  disease. 

The  microorganisms  found  in  cases  of  pleurisy  are  the  following : 
Pneumocoocus,  streptococcus,  staphylococcus,  and  tubercle-bacillus. 
They  are  often  combined,  as,  for  instance,  pneumococcus  or  tubercle- 
baciJlus,  with  streptococci  or  staphylococci ;  the  last  are  not  com- 
monly found  alone.  In  the  sero-fibrinous  effusions  of  tubercular 
pleurisies,  tubercle-bacilli  are  often  absent.  In  piu*ulent  effusions 
of  children,  pneumococci  are  mostly  found,  and  in  those  of  adults 
streptococci  are  more  common.  Tubercle-bacilli  may  be  present  in 
tubercular  purulent  effusions. 

Morbid  Anatomy. — The  first  stage  of  pleurisy  consists  of 
dilatation  oi  the  vessels  of  the  pleura,  quickly  followed  by 
exudation  of  the  white  corpuscles  and  fibrin  on  the  free 
surface.  Thus  the  membrane  is  at  first  minutely  injected,  but  in 
the  earliest  visible  stage,  the  naturally  shining  surface  is  rendered 
dull  by  the  fibrin,  which  can  be  detached  as  an  extremely  delicate 
membrane.  If  the  exuded  material  is  more  abundant,  it  forms 
thicker  layers,  firm  or  pasty,  generally  rough  on  the  siu'face,  or 
villous,  or  reticular.  Pleurisy  may  go  no  further  than  the  forma- 
tion of  fibrin  on  the  surface,  and  is  then  called  "  dry "  ;  more 
often,  the  fibrin  is  soon  foUowed  by  the  exudation  of  a  serous  or 
sero-fibrinous  fluid,  which  may  accumulate  to  the  extent  of  two  or 
three  pints  or  more  in  the  pleural  cavity.  This  fluid  has  a  yellow 
or  greenish-yellow  colour,  a  specific  gravity  of  1005  to  1030,  often 
1015  to  1018,  and  it  becomes  almost  solid  on  boiling,  from  the 
albumen  it  contains.  Not  infrequently  there  are  a  few  flakes  of 
fibrin,  or  a  quantity  is  deposited  from  the  liquid  a  short  time  after 
its  removal.  The  liquid  is  quite  clear,  or  it  is  opalescent  or  turbid 
from  the  presence  of  corpuscles.  In  other  cases  the  corpuscles  are 
in  suf&cient  quantity  to  form  a  thick  layer  at  the  bottom  of  the 
fluid  that  is  withdrawn,  and  there  is  every  gradation  between  this 
and  the  formation  of  real  pus.  Sometimes  the  liquid  is  more  or 
less  tinged  with  blood.  Such  blood  may  proceed  from  new-formed 
vessels  in  the  false  membranes,  and  is  not  necessarily  an  indication 
of  malignant  disease. 

This  effusion  of  fluid  is  one  of  the  most  important  results  of 
pleurisy.  Confined  within  the  cavity  of  the  pleura,  it  must  dis- 
place the  lung  from  its  relations  to  the  diaphragm  and  the  wall 
of  the  chest,  and  in  proportion  as  more  fluid  is  effused,  the  lung 
becomes  coUapsed.  This  is  not  at  first  due  to  the  actual  pressure 
of  the  fluid,  but  to  the  elasticity  of  the  lung,  which  naturally 
favours  its  retraction  ;  and,  indeed,  it  may  be  found  that  even  a 
considerable  quantity  of  fluid  in  the  chest  may  fail  to  escape,  or 
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escape  but  slowly,  on  puncture,  being  held  in,  as  it  were,  by  the 
natuiul  retraction  of  the  lung  towards  the  mediastinum.  But 
with  a  larger  quantity  a  point  is  reached  beyond  the  elastic 
collapse  of  the  lung,  and  then  this  organ  and  the  surrounding 
parts  are  actually  subject  to  the  positive  pressure  of  the  fluid,  and 
the  most  extreme  changes  of  position  take  place.  An  important 
difference  in  the  effects  upon  the  lung  is  that  the  larger  quantities 
of  liquid  compress  the  bronchial  tubes,  whereas  with  less  amounts 
only  the  air-vesicles  are  deprived  of  air ;  and  this  explains  some 
differences  in  the  physical  signs.  The  pressure  which  forces  the 
lung  towards  the  mediastinimi,  pushes  the  mediastinum  itself, 
with  the  heart  and  great  vessels,  towards  the  opposite  side,  bulges 
the  wall  of  the  thorax  outwards,  distends  the  intercostal  spaces, 
and  forces  downwards  the  diaphragm  with  the  subjacent  liver  or 
spleen. 

In  a  large  nimiber  of  cases  pleurisy  recovers  by  absorption  of 
the  effused  products.  The  liquid  disappears  in  the  course  of 
days  or  weeks,  and  the  lung  and  the  chest-wall  finally  come  into 
contact  either  by  expansion  of  the  former,  or  by  a  gradual  sinking 
in  of  the  latter,  or  by  a  combination  of  both  processes.  The  layers 
of  fibrin  covering  the  two  surfaces  have  already  probably  become 
partly  organised  by  the  growth  of  new  vessels  from  the  pleura, 
and  the  formation  of  fibrous  tissue ;  and,  uniting  together,  they 
form  in  time  a  permanent  layer  of  adhesion  between  lung  and 
chest-wall. 

A  purulent  pleurisy,  usually  known  as  empyemaj  appears  some- 
times to  arise  out  of  a  serous  pleurisy,  or  simple  effrision  ;  but  it  is 
often  found  soon  after  the  onset  of  the  disease,  and  must  then  be 
primary.  The  early  occurrence  of  empyema  is  most  common  in 
association  with  acute  lobar  pneumonia,  in  pyeemic  and  septic 
cases,  after  scarlatina,  and  as  a  result  of  perforation  of  the  pleura 
from  the  lung  or  the  abdomen.  Its  termination  is  by  no  means 
so  favourable  as  that  of  simple  effusion.  Occasionally,  no  doubt, 
absorption  takes  place — that  is,  the  fluid  is  taken  up,  the  pus  cor- 
puscles become  granular  and  fatty,  and  a  caseous  mass  remains 
behind ;  or  calcareous  salts  may  be  deposited  in  the  residue. 
Sometimes  an  empyema  finds  its  way  through  the  pleural  sac, 
either  perforating  the  lung,  so  that  the  pus  is  expectorated ;  or 
**  pointing  "  in  one  of  the  intercostal  spaces,  often  the  fifth,  and 
bursting  spontaneously  if  not  opened  by  the  siu'geon.  In  either 
case  air  may  find  its  way  into  the  pleiuul  cavity,  and  give  rise  to 
pf/O'pnetMnothorax,  Rarely  an  empyema  opens  through  or  behind 
the  diaphragm  into  the  abdomen.  But,  if  unrecognised  or  un- 
treated, it  may  remain  a  long  time  without  perforating,  with 
incomplete  absorption,  rendering  the  patient  cachectic,  and  pre- 
paring the  way  for  lardaceous  degeneration  of  the  viscera. 

Both  in  serous  and  purulent  effusions,  the  cavity  is  occasionally 
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divided  into  two  or  more  separate  spaces,  by  adhesions  between 
the  lung  and  the  parietes.  The  fluid  is  then  said  to  be  loetUated  ; 
and  the  condition  is  of  importance  when  the  case  is  treated 
soi^cally. 

Symptoms. — ^The  onset  of  pleurisy  is  characterised  by  a  chill  or 
rigor,  with  severe  pain  in  the  side,  caused  or  aggravated  by  the 
act  of  breathing.  In  the  apparently  spontaneous  cases,  the  pain  is 
at  first  commonly  at  the  side  of  the  chest,  over  the  lower  ribs ;  but 
in  pleurisy  determined  by  other  lesions — as,  for  instance,  phthisis — 
it  may  be  situated  elsewhere.  The  pain  is  cutting  or  tearing,  and 
is  intensified  not  only  by  breathing,  but  by  coughing,  sneezing,  and 
eveiy  kind  of  exertion.  The  patient  generally  lies  on  his  back  or 
on  the  healthy  side.  There  is  mostly  some  pyrexia,  with  the  usual 
accompaniments — furred  tongue,  loss  of  appetite,  and  malaise. 

Phyiieal  Signs. — On  examining  the  chest  some  impairment  of 
movement  on  the  affected  side  and  deficiency  of  vesicular  murmur 
at  the  painful  spot  are  observed  ;  but  the  characteristic  physical 
sign  is  the  pleuritic  nib,  or  friction  sound,  which  arises  by  the 
movement  upon  one  another  of  the  two  pleural  surfaces,  roughened 
by  exudation  («c«  p.  385).  The  sound  will  vary  with  the  degree  of 
friction,  and  this  may  be  so  great  that  it  can  be  felt  by  the  hand 
placed  on  the  chest,  as  well  as  heard  with  the  stethoscope  ;  on  the 
other  hand,  one  may  fail  to  hear  the  vub  in  this  first  stage,  if  the 
patient  is  prevented  by  the  intense  pain  from  making  the  inspira- 
tory movement  necessaiy  to  produce  it. 

When  liquid  is  effused,  the  two  pleiu^l  suriaces  become 
separated,  the  friction  sound  disappears,  the  pain  diminishes, 
and  symptoms  and  physical  signs  occur  which  are  the  direct 
result  of  the  presence  of  liquid  and  the  compression  or  displace- 
ment of  the  various  organs  which  it  affects.  The  chief  symptom 
is  shortness  of  breath,  especially  on  exertion,  and  this  dyspnoBa 
will  be  in  proportion  to  the  amount  of  liquid  in  the  pleural 
cavity.  It  is  often  scarcely  observed  when  the  patient  is  still, 
but  becomes  manifest  when  he  moves  about,  or  even  when  he 
talks.  He  lies  on  his  back,  or  on  the  affected  side,  to  allow  the 
greatest  freedom  to  the  healthy  lung.  He  may  be  entirely  free 
from  cough,  or  may  have  slight  cough  without  expectoration. 
Fever  is  commonly  present,  the  temperature  ranging  from  100° 
to  102°,  and  with  it  there  are  malaise,  weakness,  loss  of  appetite, 
and  quick  pulse.  As  the  fluid  gravitates  to  the  most  dependent 
part  of  the  chest,  small  quantities  are  usually  detected  at  the  base 
behind,  where  there  is  absolute  dulness,  while  vesicular  murmur, 
vocal  resonance,  and  tactile  vocal  fremitus  are  much  enfeebled,  or 
entirely  absent.  With  a  considei-able  quantity  of  fluid  the  follow- 
ing physical  signs  are  observed : — On  inspection,  the  affected  side 
of  the  chest  is  motionless,  and  may  be  obviously  larger  than  the 
other ;  the  intercostal  spaces,  instead  of  being  slightly  depressed 
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below  the  level  of  the  ribs,  are  filled  up  (or  "  obliterated  ").  The 
heart  is  displaced :  with  effxision  on  the  right  side,  its  impulse  may 
be  perceived  beneath  or  outside  the  left  nipple  ;  with  effusion  on 
the  left  side,  an  impulse  is  often  felt  in  the  intercostal  spaces  to 
the  right  of  the  sternum,  generally  the  third,  fourth,  and  fifth, 
even  as  far  as  the  right  nipple,  and  in  rare  instances  beyond  it. 
The  dulness  in  such  cases  is  observed  in  front,  in  the  axilla,  and 
behind,  and  is  continuous  with  dulness  on  the  opposite  side  corre- 
sponding to  the  displaced  heart.  The  liver  or  the  spleen  may  be 
pushed  down,  according  to  the  side  affected  ;  and  the  descent  of 
the  diaphragm  on  the  left  side  leads  to  dulness  at  the  upper  part 
of  that  space  between  the  left  lobe  of  the  liver  and  the  spleen, 
which  normally  yields  gastric  resonance.  When  the  liquid  is 
sufficient  only  to  reach  about  two-thirds  the  height  of  the  chest, 
there  may  be  heard  the  pecuHar  modification  of  the  percussion  note 
/  I  under  the  clavicle  and  above  the  level  of  dulness,  which  is  known 
"^  as  Skodaic  resonance  (p.  382).  At  this  spot  there  are  bronchial 
breathing  and  bronchophony ;  and  sometimes  heavy  percussion 
elicits  a  sound  closely  resembling  the  cracked-pot  sound  of 
i  phthisical  cavity.  Over  the  dull  area  there  are  diminution 
or  absence  of  breath-sounds,  of  vocal  resonance,  and  of  tactile 
vibration.  Of  these,  the  last  is  very  constant,  but  the  breath- 
sounds,  instead  of  being  absent,  are  sometimes  bronchial,  especiaUy 
at  the  upper  part  of  the  area  of  dulness;  and  this  is  to  be 
explained  by  the  bronchial  tubes  at  this  level  being  still  patent, 
although  the  vesicular  tissue  is  collapsed  and  the  lung  inactive. 
The  conditions  for  the  production  of  bronchial  breathing  are  thus 
the  same  as  in  pneumonic  consolidation.  Generally,  however,  the 
bronchial  breathing  is  less  loud  and  ringing — softer,  or  more 
distant,  and  often  of  high  pitch  or  "  whiffing."  Occasionally, 
especially  in  children,  the  bronchial  breathing  is  heard  over  the 
whole  area  of  dulness.  Where  the  breath-sounds  are  bronchial, 
the  vocal  resonance  is  often  increa^d.  It  is  especially  in  pleu- 
ritic efiusion  that  the  modification  known  as  cegophony  is  heard 
(p.  386). 

In  extreme  cases  the  whole  of  one  chest  is  dull,  back,  front, 
and  side,  and  from  apex  to  base.  Generally,  bronchial  breathing 
is  entirely  suppressed,  except  along  the  spine  at  the  root  of  the 
lung,  and  segophony  is  less  frequently  present  than  in  more 
moderate  degrees  of  effusion.  The  mediastinum  and  heart  are 
displaced,  and  the  diaphragm  is  depressed  on  the  same  side.  The 
disturbance  of  the  functions  of  the  thorax  may  at  length  be  fatal. 
Sometimes  this  takes  place  by  sudden  s3rncope,  which  has  been 
explained  by  the  displacement  of  the  mediastinum  bending  and 
obstructing  the  inferior  vena  cava  to  such  a  degree,  that  a  very 
slight  additional  disturbance  may  completely  stop  the  supply  of 
blood  to  the  right  auricle.      In   other  cases   death  arises  more 
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J 
gradually  from  the  interference  with  the  respiratory  functions. 

The  patient  becomes  more  and  more  livid,  rhonchi  and  mucous 

rdles  are  heard  in  the  hitherto  healthy  lung,  and  asphyxia  finally 

ensues. 

Very  rarely  the  pulsation  of  the  heart  is  communicated  to  a 
pleural  effusion ,  either  as  a  shock  or  wave  transmitted  to  a  large 
serous  collection,  or  as  a  more  localised,  perhaps  visible,  pulsation 
in  an  empyema,  pointing  through  the  chest-wall. 

Progress  to  Becovery. — Where  recovery  takes  place  spon- 
taneously,  the  liquid  disappears,  sometimes  gradually,  at  others 
with  remarkable  quickness.  The  upper  parts  of  the  area  of 
dulness  become  resonant,  the  vesicular  murmur  retiuns,  and  often 
with  it  the  friction  sound  is  again  heard,  louder,  longer,  and  over 
a  much  more  extensive  siuface  than  was  the  case  previous  to  the 
effusion.  In  addition,  the  rub  is  more  distinctly  palpable,  but 
much  less  painful.  While  the  liquid  is  being  absorbed,  and  the 
lung  is  beginning  to  expand,  the  chest  often  falls  in — a  change 
which  is  first  observed  behind,  where  the  naturally  round  chest 
becomes  flat  as  compared  with  the  other  side.  In  extreme  cases 
the  chest  is  flattened  in  front  and  behind,  these  two  surfaces 
meeting  in  a  rounded  angle  at  the  axilla ;  at  the  same  time,  the 
dorsal  spine  is  curved,  with  the  concavity  towards  the  affected 
side,  the  shoulder  is  depressed,  and  the  angle  of  the  scapula  pro- 
jects from  the  ribs.  Frequently  the  physical  signs  at  the  base 
remain  abnornuil  for  some  time,  suggesting  the  continuance  of 
liquid,  but  undoubtedly  due  to  incomplete  expansion  of  the 
extreme  base,  with  or  without  a  layer  of  new  fibrous  tissue 
(thickened  pleura),  the  result  of  the  inflammation. 

In  some  cases  a  chionic  pleural  effusion  results,  the  liquid 
neither  increasing  to  a  fatal  result  nor  becoming  absorbed. 

Diagnosis. — In  the  early  stages  the  pain  of  pleurisy  has  to  be 
distinguished  from  other  i>aiiis  in  the  chest,  the  most  common  of 
which  is  pleurodi/nia,  or  muscular  rheumatism.  This  is  increased 
by  movement,  but  is  unaccompanied  by  fever  or  by  rub.  Inter- 
costal neuralgia  is  distinguished  by  its  relation  to  the  nerves,  and 
the  tender  points  characteristic  of  neuralgia.  It  must  be  re- 
membered that  inspii-ation  compresses  the  structui'es  below  the 
diaphragm,  so  that  affections  of  the  liver,  spleen,  or  colon  may 
give  rise  to  pains  aggravated  by  breathing. 

In  the  second  stage  we  have  to  consider,  fii-st,  whether  there  is 
liquid  in  the  pleural  cavity ;  and  secondly,  what  is  the  nature  of 
the  liquid,  whether  serum  or  pus.  In  acute  cases,  pleurisy  and 
pneumonia  are  most  likely  to  be  confounded  together;  and  it 
must  especially  be  remembered  that  bronchial  breathing  is  not  in 
itself  distinctive  of  the  latter.  Pleurisy  is  generally  characterised 
by  the  absence  of  tactile  vibration  and  the  more  absolute  per- 
cussion dulness ;  and  the  hunger  effusions  cause  displacements  of 
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the  heaH,  and  of  the  diaphragm,  which  are  conclusive.  Generally, 
also,  pleurisy  is  wanting  in  the  very  high  fever,  pungent  heat  of 
skin  and  flushed  face  of  pneumonia ;  but  should  the  sputum  be 
rusty,  pneumonia  is  certainly  present.  It  must  be  remembered, 
however,  that  the  two  may  occur  together.  The  early  signs  of 
pleurisy  are  sometimes  so  little  marked,  and  the  effusion  of  liquid 
so  insidious,  that  the  local  features  of  the  illness  may  be  for  some 
time  overlooked,  and  the  patient  may  be  thought  to  be  suffering 
from  typhoid  or  other  form  of  fever. 

In  chronic  cases,  fluid  may  be  simulated  by  most  consolidaHons 
of  the  lung-tissue,  whether  fix>m  deposit  in  its  substance  or  from 
external  compression;  such  are  some  cases  of  tubercular  con- 
solidation, the  induration  which  results  from  heart  disease, 
cancerous  growth  in  the  lung,  compression  from  the  front  by 
pericardial  effusion,  and  from  below  by  abscess,  cancer  or  hydatid 
of  tlie  liver,  cancer  or  hydatid  of  the  spleen,  or  abscesses  about  the 
spleen  and  kidneys.  The  physical  signs  common  to  these  con- 
ditions ai^  dulness,  loss  of  breath-sound,  of  vocal  resonance,  and 
of  tactile  vibiiition,  simply  because  they  compress  or  push  up  the 
hmg  in  the  stune  way  as  liquid  effusion  does,  and  do  away  with 
that  spongy  tissue  in  communioition  with  the  trachea  and  larynx, 
upon  which  the  normal  physiaU  signs  depend;  but  with  less 
degrees  of  compi*ession  tlie  breath-sounds  are  here  also  sometimes 
bronchial.  Most  of  these  changes  affect  the  base  of  the  lung,  and 
no  help  can  be  giiined  from  the  absence  of  the  signs  (enlargement 
of  chest  or  displacement  of  heait)  which  occur  in  the  more 
abundant  effusions.  Cancer  of  the  lung  is  especially  deceptive 
l^ecause  it  may  form  a  tumour,  occupying  and  enlarging  one  side 
of  the  chest,  and  pushing  the  mediastinum  and  heart  to  the  other 
side.  It  18  more  common  in  those  over  middle  age,  and  diagnosis 
may  be  im|>ossible  without  the  aid  of  an  exploi-ation.  In  tumours, 
abscesses,  or  cj'st*;  rising  fix>m  the  abdomen,  the  upper  limit  of 
dulness  may  form  a  ciu*>'ed  line  convex  up^nrds,  instead  of  the 
horixontsi)  line  common  in  pleunil  effusions. 

When  pus  is  preisent  tliere  aiv  not  infi-equently  some  differences 
which  enable  the  fact  to  be  recogniseii ;  l>ut  tliis  is  by  no  means 
alwavs  the  cnse.  Though  empyema  is  oft^n  a  sei)uel  to  simple 
effusion,  tlie  duration  of  s\*mptoms  is  not  a  $«fe  guide  in  it» 
diagnosis.  For,  on  tlie  one  hsmd,  pus  imiy  lie  found  within  a  few 
d«iT$  of  tiie  onsets  and,  on  the  other,  the  liquid  may  continue 
serous  for  many  weeks.  CEilema  of  tlie  chest-w^Ul  li:i(>pens  more 
frequentlv  with  pus  than  witli  simple  serum.  A  better  trans- 
missioii  ol  the  >iHce  by  ^rum  tliaii  by  pus  lias  been  ad\txat€d  by 
Hhiccelli,  as  a  m^MOs  of  diagnc^s  between  tliem,  but  it  cannot  be 
relkd  OD.  Slight  flatt^^ning  of  the  c^est^  siiowing  that  some 
nboorptioa  is  taking  place,  8uggv&4^  Imt  is  not  ctvodusive  in  ^vour 
of,  semm.     Effusioiis  are  esi^edally  likely  to  becume  purulent, 
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when  they  have  followed  the  eruptive  fevers,  such  as  scarlatina ; 
and  the  early  appearance  of  pus  occurs  in  connection  with  acute 
pneumonia  and  with  phthisis. 

Perhaps  the  most  impoiiiant  indications  lie  in  the  constitutional 
conditions  which  result  from  pus  in  the  chest,  as  well  as  elsewhere. 
Thus  a  sallow  appearance  or  even  marked  ansemia  may  he  pre- 
sent ;  the  temperature  bis  often  a  hectic  type,  I'anging  from  98° 
or  99  "^  in  the  morning  to  102^,  103",  or  104  in  the  evening,  and 
with  this  rigors  or  profuse  sweatings  may  occur.  But  it  must  not 
be  forgotten  that  any  pleurisy  may  be  accompanied  by  high  fever 
and  sometimes  free  sweating,  and,  conversely,  the  chest  may  be 
full  of  pus  when  the  temperature  is  quite  normal. 

The  sudden  development  of  purulent  expectoration,  especially  if 
offensive,  in  the  course  of  pleunsy,  is  an  impoi-tant  indication  of 
empyema ;  and  in  cases  of  long  dui-ation  the  ends  of  the  fingers 
tend  to  become  thickened,  or  "  clubbed." 

The  uncei'tainty  attending  these  signs  may  at  any  time  be 
removed  by  inserting  into  the  chest  a  suitable  exploring-needle 
connected  with  a  glass  syringe,  into  which  the  liquid  may  be 
drawn. 

Serum  may  be  present  in  the  pleui-al  cavity  fi-om  other  causes 
than  pleurisy — namely,  local  and  geneiul  dix)psy.  The  physical 
signs  may  be  the  same,  but  hydrothorax,  as  the  condition  is  called, 
generally  follows  upon  disease  of  the  heart,  or  Blight's  disease,  or 
pressure  upon  vessels  by  cancer  in  the  chest;  and  there  is  an 
absence  of  the  febrile  iiccompfiniments  of  pleurisy. 

Prognosis. — Most  aises  of  pleurisy  without  effusion,  or  with  a 
sero-fibrinous  effusion,  get  well,  either  under  medicinal  treatment 
or  after  surgical  evacuation  of  the  liquid.  But  the  uncei'tainty  of 
their  subsequent  history  ha^  been  indiaited.  Enipyema  is  more 
amenable  to  treatment  in  childi'en  than  in  adults,  and  more 
promising  the  earlier  the  pus  is  evacuated.  The  better  results  in 
children  probably  depend  on  the  gieater  frequency  in  them  of 
pneumococcal  as  compiired  with  streptococail  pleui'isy. 

Treatment. — In  the  treatment  the  lii-st  considei-ation  is  the 
pain  in  the  side.  This  mixy  be  genei-ally  met  by  the  application 
of  Hnseed-meiil  poultices,  and  the  iulministiution  of  opium  or 
morphia  internally,  or  morpliia  subcutiineously.  The  use  of 
blisters,  of  leeches,  or  of  cupping  over  the  painful  spot,  also 
generally  gives  relief.  F.  T.  Roberts  strongly  advocates  strapping 
the  affected  side,  by  which  means  the  respiratory  movements  are 
restrained;  the  pain  is  thus  allayed,  and  inflammatory  action 
probably  in  some  measure  checked.  The  strapping  should  be 
appHed  in  broad  strips  fi*om  the  spine  to  the  sternum,  alternate 
strips  passing  obhquely  upwards  and  obliquely  downwards,  till 
the  whole  side  is  covered.  The  patient  should  be  at  the  same 
time  kept  at  rest,  and  placed  on  a  diet  suitable  to  his  febrile 


484  DISEASES  OF  THE  PLEURA. 

condition.  If  effusion  takes  place,  anodynes  will  be  less  needful, 
and  salines,  such  as  the  acetate  and  citrate  of  potassium  or 
ammonium,  should  be  given,  partly  as  refiigerants,  partly  for 
their  effect  upon  the  excretions  of  the  skin  and  kidney,  the 
increase  of  which  will  favour  absorption  of  the  effused  liquid. 
After  a  time  iodide  of  potassium,  squills,  or  other  diuretics  may 
be  added,  and  absorption  may  be  encouraged  by  the  application  <rf 
the  tincture  or  solution  of  iodine  over  the  affected  side.  But  in 
most  instances  the  actual  removal  of  the  liquid  by  puncture 
becomes  desii-able.  There  are  three  cases  in  which  this  should 
certainly  be  done :  (I)  When  the  effusion  fills  the  whole  of  one 
chest;  (2)  when  the  liquid,  though  not  so  abundant,  has  been 
present  two  or  more  weeks,  and  in  spite  of  treatment  shows  no 
indication  of  being  absorbed;  (8)  when  the  liquid  is  purulent, 
whatever  its  quantity  may  be.  Some  difference  of  practice  obtains 
as  to  puncture  in  the  early  period  of  an  effusion,  since  it  is  quite 
possible  that  absorption  may  take  place  without  it,  and  for  a  time 
at  least  the  effusion  may  be  regiu*ded  as  giving  rest  to  the 
inflamed  surfaces  by  separating  them.  But  there  are  many 
arguments  on  the  other  side.  We  have  little,  if  any,  means  of 
knowing  how  long  an  effusion  may  last  if  we  do  not  interfere ;  as 
a  rule,  the  longer  the  liquid  is  present,  the  more  difficult  it  is  for 
the  lung  tx>  ex{)and,  both  from  changes  in  its  substance  and  from 
the  deposit  of  fibiin  on  its  surface ;  the  febrile  temperature  often 
falls  directly  the  fluid  is  removed,  even  though  it  be  only  serum ; 
and  in  many  cases  relief  is  at  once  affoi-ded  and  pi'ogress  towards 
recovery  is  continuous.  Thus  even  a  moderate  quantity  of  liquid 
should  be  removed  after  a  fortnight,  if  it  is  not  by  that  time 
distinctly  diminishing. 

The  liquid  is  best  evacuated  by  the  aspirator  (Potain's  or 
Dieulafoy's),  which  should  be  perfectly  clean  and  iiseptic.  The 
site  chosen  for  puncture  may  be  the  seventh  or  eighth  space  in 
the  posterior  axillary  line,  but  when  there  is  not  much  liquid  it 
may  require  a  puncture  in  the  ninth  space,  near  the  angles  of  the 
ribs.  It  lias  been  often  iu*ged  that  it  is  not  desirable  to  draw  off 
the  whole  of  the  liquid,  because  some  more  will  almost  certainly 
be  secreted,  and  because  the  removal  of  a  small  quantity  is  enough 
to  relieve  the  pressure  on  the  absorbent  vessels,  and  so  facilitate 
the  absorption  of  the  remainder ;  but  greater  immediate  relief  is 
given  by  letting  out  as  much  as  possible,  and  the  aises  seem  to  me 
quite  as  successful. 

When,  during  the  process  of  aspiration,  the  gi-eater  part  has 
been  removed,  the  patient  frequently  begins  to  cough,  probably  as 
a  result  of  the  admission  of  air  to  the  newly  opened  bronchial  tubes. 
The  appearance  of  blood  in  a  fluid  previously  bloodless  should, 
as  a  rule,  be  an  indication  to  stop  the  operation,  withdraw  the 
needle,  and  close  the  wound.     Resonance  generally  returns  at  the 
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upper  part  of  the  chest  at  once,  but,  in  spite  of  the  withdrawal  of 
three  or  four  pints  from  the  chest  of  a  grown-up  man,  the  physical 
signs  may  persist  for  some  time  at  the  base,  although  the  sub- 
sidence of  fever  and  the  very  marked  relief  to  the  breathing 
show  that  no  great  accumulation  is  present.  Occasionally  the 
liquid  may  coUect  again  and  require  a  second  or  even  a  third 
tapping. 

If  an  exploration  by  the  needle  shows  that  the  effusion  is 
purulent  ^empyema),  the  most  certain  method  of  treatment  is  to 
make  a  free  incision  under  an  anaesthetic  into  the  eighth  or 
seventh  space,  with  the  usual  antiseptic  precautions,  insert  a  large 
red  india-rubber  tube  into  the  aperture,  and  allow  the  pus  to 
drain  into  the  antiseptic  dressings.  In  some  cases,  in  spite  of  free 
drainage  and  thorough  antiseptic  treatment,  the  cavity  continues 
to  secrete  pus,  and  the  wound  does  not  close.  If  this  goes  on  too 
long  the  supervention  of  lardaceous  disease  is  to  be  feared,  and 
further  effort  should  be  made  by  removing  a  portion  (1^  to  2 
inches)  of  a  rib  or  nbs  adjacent  to  the  wound.  This  widens  the 
aperture  for  drainage,  and  allows  the  bony  thoi*ax  to  fall  in  upon 
the  imperfectly  expanded  lung ;  where  the  i*ibs  are  very  close 
together,  resection  may  sometimes  be  done  with  advantage  at  the 
firat  operation.  An  empyema  will  sometimes  be  cured  by  a  single 
aspiration,  and  this  appears  likely  to  occur  especially  when  the 
pus  is  due  to  pneumococci ;  but  I  believe  more  time  is  saved  by 
early  incision.  During  the  surgical  treatment  of  an  empyema  the 
patient  should  be  supported  in  every  way  by  good  food,  stimulants, 
tonic  medicinas,  such  as  quinine,  iron  ana  cod-liver  oil,  and,  if 
possible,  by  fresh,  bracing  air. 


HTDBOTHOBAX. 

This  term  is  applied  to  the  collection  of  fluid  in  the  pleural 
cavity,  not  as  a  result  of  inflammation,  but  in  consequence  of 
heart  disease,  or  Bright's  disease,  or  intei'ference  with  the  circu- 
lation in  the  chest  by  cancer  or  tumour.  It  is,  indeed,  dropsy  of 
the  pleural  cavity ;  and  the  liquid  contjiins  less  albumen  and  less 
fibrinogen  than  are  found  in  pleurisy.  Its  physical  signs  are 
similar  to  those  of  pleuritic  effusion,  but  the  rub  is,  of  course, 
absent.  Arising,  as  it  often  does,  from  a  general  or  central 
cause,  it  is  much  more  often  bilateral  tlian  pleurisy  is ;  but  occa- 
sionally a  very^  large  one-sided  effusion  may  be  merely  dix)psy.  ^ 
It  is  also  stated,  as  another  point  of  distinction,  that  when  the 
position  of  the  body  is  changed  from  recumbent  to  erect,  or  vice 
versd,  the  line  between  dulness  and  resonance  (that  is,  the  upper 
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level  of  the  liquid)  is  likewise  altered,  rising  higher  in  front  when 
the  patient  sits  up ;  whereas  this  mobility  of  the  liquid  is  scarcely, 
if  at  all,  noticeable  in  pleuritic  effusions,  which  are  confined  to 
one  situation  by  the  surrounding  adhesions.  The  recognition  of 
hydrothorax,  however,  generally  depends  on  the  history  and  the 
previous  existence  of  the  diseases  which  cause  it. 

Its  Treatment  is  mostly  of  secondary  importance,  being  in- 
volved in  that  of  the  cause.  As  the  liquid  is  almost  certain  to 
recur  if  removed,  paracentesis  or  aspiration  should  only  be  per- 
formed where  a  very  large  effusion,  whether  on  one  side  alone,  or 
divided  between  the  two,  is  seriously  impeding  respiration. 


HiEMOTHOBAX. 

When  blood  in  quantity  is  effused  into  the  pleural  cavity,  the 
condition  is  called  hcBmothorax,  It  commonly  results  from  surgical 
injuries,  or  rupture  of  a  thoracic  aneurysm.  The  Physical  Signs 
are  those  of  liquid.  The  Diagnosis  will  depend,  in  the  case  of 
aneurysm,  on  the  previous  history,  and  on  syncope  and  pallor 
indicating  rapid  loss  of  blood. 


PNEUMOTHORAX. 

Pathology. — The  presence  of  air  in  the  pleiu^l  cavity,  which 
the  above  term  implies,  may  be  brought  about  by  any  wound  in 
the  side  which  passes  through  the  whole  thickness  of  the  chest- 
wall,  and  it  is  often  produced  by  a  fractured  rib  puncturing  both 
layers  of  the  pleura,  so  as  to  let  out  air  from  the  lung  into  the 
pleural  cavity,  while  the  skin  remains  intact.  Much  more  often, 
pneumothorax  is  the  result  of  disease,  and  especially  of  phthisis, 
from  the  rupture  or  sloughing  of  the  pleura  over  a  vomica ;  and 
less  commonly  an  empyema  makes  its  way  through  the  pleura 
into  the  lung,  and  air  escapes  into  the  pleural  sac,  so  as  to  form 
a  pneumothorax  in  addition  to  the  empyema  {pyo-pneumothor(xx). 
Similarly,  pneumothorax  oocui*s  in  the  surgical  treatment  of  em- 
pyema by  incision.  Rarely  in  acute  pneumonia  the  pleura  rup- 
tures, and  air  escapes  ;  or  a  pysemic  abscess  or  gangrene  may  lead 
to  a  similar  result.  Air  may  also  enter  the  pleura  in  consequence 
of  spinal  or  mediastinal  abscess,  burrowing  into  the  pleura ;  and 
ulcer  or  cancer  of  the  stomach,  or  cancer  of  the  oesophagus,  may 
let  in  air  from  the  alimentary  canal. 

A  pneimiothorax  may  be  described  as  open,  closed,  or  valvular , 
according  to  the  condition  of  the  opening  which  created  it. 
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Optn  Pnewmothoinix. — ^When  air  enters  the  chest  from  an  ex- 
ternal wound,  and  the  wound  remains  patent,  the  lung  collapses 
by  its  own  elasticity ;  and  not  only  the  lung  of  the  wounded  side, 
but  also  the  opposite  lung  contracts  somewhat,  and  draws  with 
it  the  mediastinum,  so  that  lateral  displacement  of  the  viscera 
takes  place,  just  as  it  does  in  liquid  effusion.  The  same  happens 
if  the  pneumothorax  results  from  rupture  of  a  cavity  in  phthisis, 
supposing  the  apertiu^  to  remain  patent,  so  as  to  keep  the 
pleural  sac  in  communication  with  the  bronchial  tubes.  In  both 
these  cases  the  mean  pressure  of  the  air  in  the  chest  is  equal  to 
that  of  the  atmosphere. 

Closed  Pneumothorax, — When  the  apertiu^  is  small  it  may  be 
quickly  closed  by  lymph  ;  further  extravasation  is  prevented,  and 
the  air  may  then  be  completely  absorbed.  This  happens  in  cases 
of  laceration  of  the  pleura  by  fractiu'ed  rib,  and  sometimes,  or  to 
a  less  complete  extent,  in  pneumothorax  from  disease  of  the  lung. 
It  can  be  understood  that  the  conditions  are  much  more  favour- 
able to  absorption  in  pneumothorax  from  injury  than  in  that  from 
phthisis.  In  closed  pneumothorax,  the  pressure  has  been  found 
to  be  negative,  and  the  displacement  tends  to  be  less  than  in  the 
first  case. 

Valvtdar  Pneumothorax. — A  third  possibility  is  that  a  shred  of 
pleiu^l  membrane  or  l3nnph  hangs  over  the  apertiu^  so  as  to 
form  a  valve.  The  air  is  then  drawn  in  to  the  pleural  sac  by 
inspiration,  but  is  unable  to  escape  during  expiration  ;  the  mean 
pressure  becomes  positive — that  is,  it  exceeds  the  pressiu'e  of  the 
atmosphere,  and  tbe  displacement  of  viscera  and  distension  of  the 
chest  may  be  extreme ;  thus,  the  heart  may  be  pushed  far  over  to 
the  opposite  side,  and  the  liver  or  spleen  may  be  driven  down  by 
the  flattening  or  inversion  of  the  diaphragm.  A  valvular  opening 
may,  like  others,  become  closed  by  adhesions. 

The  amount  of  collapse  of  the  lung,  and  displacement  of  the 
viscera,  is  influenced  in  different  cases  by  the  previous  condition 
of  the  lungs.  This  is  a  point  of  importance  from  the  large  pro- 
portion of  cases  (nine  out  of  ten)  occurring  in  phthisis.  If  the 
Jung  is  extensively  diseased,  or  in  great  part  adherent,  the  col- 
lapse will  be  less  than  if  the  lung,  for  the  most  part  healthy,  has 
only  a  small  amount  of  disease,  with  cavity,  at  the  apex.  The 
entrance  of  the  air  into  the  pleural  cavity  may  be  otherwise 
harmless,  especially  in  traumatic  ca^es ;  but  a  serous  or  purulent 
effusion  is  commonly  the  result  of  the  entrance  of  micro-organisms, 
especially  when  phthisis  or  a  pysemic  abscess  is  the  antecedent. 
If  the  effusion  is  serous,  it  may  be  absorbed  together  with  the 
air,  but  a  pyo-pneumothorax  commonly  persists  unless  dealt  with 
surgically.  The  air  of  a  pneumothorax  differs  from  that  of  the 
atmosphere  in  containing  very  little  oxygen,  a  large  quantity  of 
carbdnic  acid,  and  excess  of  nitrogen.     Different  analyses  have 
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•given  in  100  parts — oxygen,  from  2  to  5  ;  carbonic  acid,  from  6  to 
16  ;  nitrogen,  from  80  to  90. 

PhysiciJ  Signs. — Over  the  affected  side  there  is  marked  hyper- 
resonance  of  tympanitic  quality,  changing,  of  course,  to  dulness 
at  the  lower  part  when  liquid  is  present  at  the  same  time.  It  is 
stated  that  in  rare  cases  of  extreme  distension  as  the  result  of  a 
valvular  aperture,  the  percussion  note  may  become  muffled  or 
actually  dull.  The  respiratory  murmur  is  often  entirely  inaudible, 
or  a  faint  amphoric  breathing  is  present.  "When  this  kind  of 
breathing  is  loud  or  well  marked,  it  is  probably  due  to  the  aper- 
ture being  patent ;  but  a  fainter  sound  may  occur  even  when 
adhesions  have  shut  off  the  lung  from  the  pleural  cavity.  Vocal 
resonance  and  tactile  vibi-ation  are  generally  much  diminished,  but 
bronchophony  or  pectoriloquy  may  be  prei^nt.  Sounds  of  a 
metaUic  or  tinkling  character  are  sometimes  heard  when  the 
patient  breathes,  or  speaks,  or  coughs ;  these  are  probably  due  to 
an  echo  of  the  vibrations  by  the  side  of  the  thorax.  One  charac- 
teristic sound  is  due  to  the  dropping  of  fluid  fix)m  the  upper  part 
of  the  chest  into  the  liquid  below,  the  noise  being  reverberated 
with  almost  musical  quality.  The  btnnt  (Tairain,  or  bell  sound 
(p.  387),  can  also  be  elicited  in  cases  of  pneumothorax. 

If  there  is  also  liquid  effusion,  its  gravitation  to  the  lowest  part 
of  the  chest  under  all  circumstances  is  weU  shown.  If  the 
patient  is  recumbent,  the  posterior  part  of  the  chest  is  dull,  the 
anterior  part  is  tympanitic ;  if  the  patient  now  sits  up,  the  lower 
part  of  the  chest,  back  and  front,  becomes  dull,  while  the  upper 
part,  back  and  front,  is  resonant.  If  ffippocratic  succussion  be 
employed,  a  splashing  sound  will  be  obtained  (p.  387). 

The  symptoms  of  pneumothorax  are  very  variable,  depending 
largely  upon  the  amount  of  antecedent  disease.  If  it  supervenes 
upon  a  lung  extensively  diseased,  it  may  add  but  little  to  the 
distress  already  present ;  if  it  occurs  in  a  lung  for  the  most  part, 
or  entirely,  sound,  the  symptoms  will  be  pronounced  ;  lastly,  if, 
•  in  a  case  of  phthisis  with  extensive  disease  on  one  side,  pneumo- 
thorax occurs  on  the  other  side,  the  result  may  be  quickly  fatal. 
The  symptoms  in  the  severe  cases  are  sudden  pain,  with  a  sense 
of  something  giving  way  internally,  then  distress  of  breathing, 
with  more  or  less  collapse,  small  pulse,  lividity,  and  sweating. 
The  breathing  is  shallow  and  rapid;  the  chest  is  distended  on 
the  affected  side,  and  the  intercostal  spaces  are  depressed  on 
inspiration. 

These  troubles  may  be  aggravated  until  death  takes  place, 
within  a  few  hours,  or  two  or  three  days ;  or  the  first  severe 
symptoms  may  subside,  and  comparative  ease  may  follow,  but 
generally  with  rapid  breathing  and  orthopnceA. 

Diagnosis. —  Emphyaema  may  be  for  a  moment  confounded  with 
pneumothorax,  but  it  is  always  bilateral  unless  compensatory  on 
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one  side  to  disease  on  the  other.  A  very  large  cavity  in  phthisis 
may  sometimes  simulate  a  loailised  pneumothonix  in  its  hyper- 
resonance,  feeble  vesicular  muimnr,  and  tinkling  sounds;  but 
bruit  (Tairain  must  be  rare  in  vomicji,  and  the  flattening  of  the 
chest  over  a  cavity  will  generjilly  serve  to  distinguish  it  from  a 
pneumothorax.  On  the  other  hand,  in  some  cases  pneumothorax 
may  be  overlooked  from  the  absence  of  any  special  symptoms  at 
the  time  of  its  occuri'ence.  Ruptured  diaphragm,  with  escape  of 
the  stomach  into  the  thorax,  may  closely  resemble  pneumothorax, 
especially  as  they  may  both  arise  from  the  same  injiny — a  con- 
tusion of  the  chast.  Pneumothorax  may  also  be  simulated  by  an 
nnusually  high  positicni  of  the  stomach  in  the  chest  in  conse- 
quence of  conti-action  of  the  left  lung,  and  by  abscess  beneath  the 
diaphragm  containing  air  (subphrenic  pneumothorax). 

Prognosis. — In  miiny  cases  it  is  the  final  event  of  phthisis,  and 
death  takes  place  in  a  few  days ;  but  some  pjitients  liv^e  for  weeks 
or  months  with  hydi-o-pneiunothoi'ax.  Complete  recovery  with 
absorption  of  the  air  may  take  place,  as  in  cases  due  to  injury,  in 
those  following  strain  in  whooping-cough,  or  pneumonia,  and  very 
exceptionally  even  in  phthisis. 

Treatment. — This  is,  in  the  main,  palliative.  For  the  intense 
pain  and  distress  accompanying  the  nipture,  opiiun  or  a  sub- 
cutaneous injection  of  morphia  i}^  to  i  grain)  should  be  adminis- 
tered, and  hot  poultices  and  lomentations  should  be  frequently 
applied.  Stimulants,  as  wine,  brandy,  or  ether,  may  also  be 
required.  In  cases  of  extreme  distension  it  may  be  desiiuble  to 
perform  piracentesis,  a  trocar  and  cannula  being  inserted  between 
the  ribs  over  the  resonant  area.  The  air  ascapes,  and  the  pressure 
within  the  chest  is  leduced,  but  the  relief  is,  as  a  rule,  only  tem- 
porary. If  the  communication  with  the  lung  becomes  closed,  the 
air  will  probably  be  absorbed,  and  serum  may  be  removed  by 
aspiration ;  or  if  pus  is  present,  it  may  be  treated  as  in  the  case  of 
empyema. 


DISEASES    OF    THE    ORGANS    OF 

CIRCULATION. 

PHTSIOAL  EXAMINATION  OF  THE  HEART 

AND  VESSELS. 

LiKB  the  lungs,  the  heart  is  accessible  to  examination  by  the  eye, 
the  hand,  and  the  ear.  It  comes  into  close  proximity  with  the 
chest-wall  between  the  anterior  margins  of  the  lungs,  over  an  area 
corresponding  to  the  lower  half  of  the  sternum  on  the  left  of  the 
middle  line,  and  the  inner  portions  of  the  fourth  and  fifth  left 
costal  cartilages  and  the  spaces  below  them.  The  impulae  of  the 
heart  can  be  determined  by  inspection  and  palpation ;  the  prce- 
cordial  area,  or  the  part  of  the  heart  exposed  between  the  lungs, 
can  be  made  out  by  percussion,  and  the  heart-aounda  can  be  studied 
by  auscultation. 

Inspection. 

In  health,  the  heart  can  be  commonly  seen  to  beat  in  the  fifth 
intercostal  space  from  half  an  inch  to  one  inch  within  a  line 
drawn  vertically  down  from  the  nipple ;  this  is  called  the  impulae, 
or  apex-beat.  The  former  is  the  better  term,  because  it  is  by  no 
means  certain  that  the  point  of  visible  impulse  is  alwa3rs  the 
actual  apex  of  the  heart,  though  it  is  very  near  to  it.  The 
impulse  is  normally  limited  to  an  area  of  lialf  an  inch  in  diameter. 

In  disease,  various  changes  take  place  in  the  position  and  the 
character  of  the  impulse.  It  may  be  in  the  sixth  or  seventh 
intercostal  space,  or  in  the  fourth  or  third ;  it  may  be  in  the 
nipple-line,  outside  it,  or  in  the  axilla ;  it  may  be  much  nearer  to 
the  stemiun  than  usual.  Sometimes  the  bctfit  of  the  heart  can 
only  be  seen  to  the  right  of  the  sternum  ;  or  the  impulse  may 
extend  over  two  or  three  intercostal  spaces  from  the  fifth  upwards ; 
or,  in  addition  to  the  impulse  in  the  usual  position,  there  may  be 
one  below  the  ensiform  cartilage  (lower  part  of  the  right  ven- 
tricle), or  in  the  second  left  intercostal  space  (top  of  the  right 
ventricle).  Sometimes  no  impulse  can  be  seen  at  all,  either  from 
feebleness  of  beat,  or  because  the  heart  is  overlaid  by  lung.     In 
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character,  the  beat  may  be  unusually  forcible,  or  heaving,  or 
quick,  or  irregular. 

Inspection  also  shows  bulging  of  the  chest-wall  in  some  cases  of 
great  enlargement  of  the  heart. 

Movements  in  the  epigastriimi  are  often  produced  by  the  heart's 
contractions.  A  slight  systolic  retraction  is  not  uncommon  in 
healthy  persons:  a  more  marked  retraction  occurs  with  hyper- 
trophy of  the  heart.  If  the  right  ventricle  Ls  chiefly  hyper- 
trophied  a  systolic  impulse  may  be  produced,  and  one  slightly  later 
in  time  occiu^  from  the  impact  of  the  aorta,  whether  aneurysmal 
or  conducted  by  tiunour,  and  by  a  pulsating  liver. 

Palpation. 

The  examination  of  the  heart  with  the  hand  confirms  much 
that  can  be  seen  with  the  eye  as  to  the  position  and  character  of 
the  impulse.  In  addition,  the  hand  sometimes  appreciates  vibra- 
tions which  correspond  to  sounds  that  can  be  heard  with  the 
stethoscope  {see  Auscultation).  Over  the  base  of  the  heart,  mostly 
in  the  second  left  intei-costal  space,  the  closiu'e  of  the  pulmonary 
valves,  which  forms  part  of  the  second  sound,  can  be  sometimes 
felt  as  a  sharp,  short  click ;  and  in  certain  cases  of  valvular  disease 
a  thriU  can  be  felt  over  a  limited  area,  where  the  stethoscope 
reveals  an  abnormal  sound,  bruity  or  murmur.  Such  a  thrill  may 
be  felt  at  nearly  all  the  orifices  of  the  heart,  but  the  most  frequent 
is  one  that  is  felt  near  the  apex  of  the  heart  in  mitral  stenosis.  | 
Aneurysms,  perforation  of  the  septum,  and  pericardial  lymph  also 
give  rise  to  palpable  vibrations. 

Peecussion. 

While  the  gi^eater  part  of  the  chest  is  resonant  to  percussion, 
from  the  presence  of  lung,  there  is  a  small  area  over  tiie  surface 
of  the  heart  which  is  not  resonant.  This  prcecordial  dulness  does 
not  correspond  to  the  whole  anterior  surface  of  the  heart,  but  to 
what  is  exposed  between  the  vertical  anterior  edge  of  the  right 
lung  and  the  oblique  anterior  edge  of  the  left ;  and  not  all  of  this, 
because  the  sternum  is  normally  resonant  even  up  to  its  left  border. 
Its  limits  are  as  follows  : — Above,  the  upper  border  of  the  fourth 
costal  cai-tilage  ;  below,  the  upper  border  of  the  sixth  cartilage ; 
internally,  the  left  border  of  the  sternum ;  and  externally,  a  ver- 
tical line  from  half  an  inch  to  one  inch  within  the  nipple.  Around 
thisMulnass  above,  and  to  the  right  and  to  the  left,  is  an  area  of 
less'^^dulness,  the  outer  limit  of  which  corresponds  to  the  outline, 
and  therefore  maps  out  the  actual  size  of  the  heaH  :  this  reaches 
above  the  upper  border  of  the  third  rib,  or  of  the  third  space,  to 
the  left  nearly  the  nipple  line,  to  the  right  the  right  border  of  the 
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sternum,  but  the  dulnass  is  least  marked  over  this  bone.  The 
former  centnil  area  of  dulness  is  often  called  superficial^  or  absolute 
diUtiess,  the  latter  surrounding  band  is  called  deep  or  relative 
dvlness.  The  formei'  is  best  brought  out  by  light  percussion,  the 
latter  by  heavy  percussion.  The  lower  limit  of  the  heart's  dulness 
cannot  be  discriminated  from  that  of  the  liver,  and  the  outline  is 
assumed  to  lie  between  the  impulse,  and  the  lowest  point  of  the 
right  border  of  the  dulness. 

From  the  relation  of  the  heart  to  the  lung  in  this  position,  it 
results  that  the  cardiac  dulness  is  affected  by  changes  in  either  of 
these  organs.  It  is  increased  by  enlai*gement  of  the  heart,  and 
diminished  if  the  heart  becomes  smaller.  It  is,  on  the  other 
hand,  diminished  by  enlargements  of  the  lung,  which  cover  the 
heart ;  and  it  is  enlarged  by  a  retraction  of  the  lungs,  especially  of 
the  left,  which  expases  it  more.  An  important  cause  of  its  en- 
largement is  distension  of  the  pericardial  sac  with  liquid.  Excep- 
tionally, the  area  may  be  resonant  from  the  presence  of  aii*  in  this 
sac.  The  area  of  prsecordial  dulness  is  shiiFted  upwards,  down- 
wards, or  to  either  side  by  anything  which  displaces  the  heart  in 
these  directions. 

Auscultation. 

By  means  of  the  stethoscope  we  hear  over  the  cardiac  region, 
the  well-known  sounds  of  the  heart :  tYie  first,  or  systolic^  and  the 
second,  or  diastolic.  It  is  generally  believed  that  the  first  is  due 
partly  to  muscular  contiuction,  and  partly  to  closiu-e  of  the 
auriculo-ventricular  valves  ;  and  that  the  second  is  due  to  closure 
of  the  sigmoid  valvar.  The  first  sound  is  heai-d  best  near  the  apex 
of  the  heart,  and  the  second  is  heard  best  at  the  Imse. 

Modifications  of  the  Sounds. — The  heart-sounds  ma}*^  be  accen- 
tuated, diminished,  or  reduplicated. 

Acceivttbation  arises  from  several  causes,  amongst  others  from 
retraction  of  the  lung,  so  as  to  bring  the  heart  closer  to  the  chest- 
wall  ;  and  from  increased  tension  in  the  aortic  or  pulmonic  arterial 
system,  whereby  the  valves  are  caused  to  close  with  unusual  force. 
This  last  condition  affects,  of  course,  the  second  sound,  and  it  may 
be  determined  whether  the  aortic  or  pulmonic  system  is  at  fault 
by  examining  successively  on  either  side  of  tlie  sternum  in  the 
second  intercostal  space.  On  the  right  side  the  aortic  second 
sound  can  be  heard  more  or  less  apart  from  the  pulmonary ;  on 
the  left  side,  the  pulmonary  apjuii  from  the  aoitic.  Accentuation 
of  the  first  sound  results  from  excessive  action  of  the  heart,  and  is 
common  also  in  mitnil  stenosis. 

Diminution  of  the  sounds  results  from  feeble  action  of  the  heart, 
from  its  being  unusually  covered  by  lung,  as  in  emphysema,  or 
from  its  being  surrounded  by  pericardial  efiWon. 
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Reduplication  may  aff*ect  either  sound.  It  is  attributed  to  a 
want  of  synchronism  in  the  closure  of  the  two  auiiculo-ventricular 
valves,  or  of  the  two  sigmoid  valves ;  but  the  explanation  is  not 
satisfactory,  because  asynchronism  of  valvular  closure  seems  to 
require  asynchronism  of  ventricular  action,  a  possibility  not  ad- 
mitted by  physiologists.  As  a  fact,  reduplication  of  the  first 
sound  is  common  in  conditions  of  high  arterial  tension,  such  as 
gout  and  renal  disease.  Reduplication  of  the  second  sound  is  fre- 
quent in  miti'al  stenosis. 

Mormnrs. — These  are  adventitious  sounds,  which  accompany  or 
replace  those  which  are  physiological.  Origiiiiilly  described  as 
hruiU  de  souffle^  they  are  now  commonly  cttlled  bruits  or  murmtirsy 
and  they  are  due  nuiinly  to  two  Ciiuses.  The  first  is,  tliat  any 
nan-owing  or  obstnicticyn  of  a  cardiac  orifice,  such  as  is  produced 
by  vegetations  on  the  valves,  or  by  union  of  the  valves  together, 
will  produce  vibrations  in  the  cuirent  of  blood  forced  thix)ugh 
them.  The  second  is,  that  if  the  valve  doe«  not  perfectly  close  the 
orifice,  some  blood  will  flow  back,  or  regurgitate  into  the  cavity 
whence  it  came ;  and  this  leaking  of  a  small  stream  tlu-ough  a 
narrow  oiifice  or  chink  will  be  accompanied  by  vibrations  which, 
if  of  sufiicient  amplitude,  are  audible  as  sound.  Such  sounds  are 
generally  explained  by  the  theory  of  the  veine  fluids.  In  either 
case,  the  blood  passes  through  a  amstriction,  or  narrow  orifice, 
into  a  wider  space  beyond ;  this  determines  the  production  of  a 
jet,  or  "  fluid  vein,"  which  breaks  up  in  such  a  manner  as  to  pro- 
duce vibrations  among  its  own  particles.  In  the  stime  way  may 
be  explained  a  murmur  which  is  sometimes  heanl  as  the  result  of 
the  passage  of  blood  through  a  pei'foration  in  the  septum  between 
the  ventricles.  In  some  wises  the  conditions  requisite  for  the 
production  of  a  t>eine  fluide  do  not  seem  to  be  fulfilled,  and  we 
must  then  suppose  that  eddies  ai-e  produced  in  the  blood  which 
will  cause  sound-vibrations ;  in  othera,  again,  the  sound  may  be 
due  to  vibration  of  the  edges  of  the  valve. 

Munnui-s  ditt'er  from  one  another — (1)  in  time  ;  (2)  in  their 
relation  to  the  orifices  of  the  hejiil; ;  (3)  in  the  character  of  the 
sound. 

(1)  MunnuiTS  which  are  heiird  with  the  fii-st  sound,  or  between 
the  first  and  the  second  sounds,  occur  during  the  contmction  of  the 
ventricles,  and  are  willed  systolic;  those  which  are  heaixi  with  the 
second  sound,  or  between  it  and  the  succeeding  fii-st  sound,  occur 
during  the  dilatiition  of  the  ventricle,  and  are  called  diastolic. 
Amongst  these  last,  one  cam  distinguish  some  which  begin  at  the 
very  commencement  of  diastole  and  end  before  the  next  first 
sound  ;  others,  which  commence  a  little  later,  but  still  end  before 
the  fii-st  sound ;  and  others,  again,  which  begin  after  the  second 
sound,  and  mn  up  to,  and  finish,  in  the  next  firet  sound.  Bris- 
towe  called  these  respectively  early ,  mid,  and  late  diastolic.     The 
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last  is  more  commonly  known  as  presystolic.  In  determining  the 
rhythm  of  a  particular  murmur,  its  position  should  be  noted  in 
reference  to  the  beat  of  the  heart,  or  to  the  beat  of  the  carotid 
artery  by  the  side  of  the  thyroid  cartilage.  Either  of  these  repre- 
sents the  systole  of  the  ventricle  with  sufficient  accuracy,  but  the 
radial  pulse  is  a  little  later. 

(2)  It  is  sufficient  to  say  here  that  murmurs  of  systolic  and 
diaistolic  time  may  be  heard,  with  varying  frequency,  in  connection 
with  all  four  oiifices  of  the  heart.  The  subject  will  be  more  fully 
discussed  in  the  chapter  on  "  Diseases  of  the  Valves." 

(3)  The  quality  of  the  sound  is  most  often  blowing ;  it  is  some- 
times rushing,  sawing,  or  rasping.  Sometimes  murmurs  have  a 
distinctly  tntmcal  quality.  Half-detached  fragments  of  valve 
playing  in  the  blood-current,  perforations  in  valves,  and  loose 
chordae  tendineae  sometimes  cause  such  murmurs. 

The  Arterial  Pulse. 

By  the  term  pulse  is  meant  the  movements  of  alternating  ex- 
pansion and  contraction  which  are  felt  in  any  artery  of  the  body 
accessible  to  the  finger.  These  serve  as  an  impoiiiant  means  of 
ascertaining  the  action  of  the  heart  and  the  condition  of  the  circu- 
lation. The  ai-teiy  which  is  mostly  employed  for  this  purpose  is 
the  radial  artery  at  the  wrist ;  but  a  pulse  can  also  be  felt  with  no 
difficulty  in  the  ulnar  artery  at  the  wrist,  in  the  bi'achial  in  the 
arm,  in  the  carotid  by  the  side  of  the  thyroid  cjirtilage,  in  the 
facial  artery  as  it  turns  round  the  lower  jaw,  in  the  temporal 
artery  above  the  ear,  in  the  femoral  artery  below  Poupart^s  liga- 
ment, in  the  posterior  tibial  behind  the  inner  malleolus,  and  in 
the  dorsalis  pedis  at  the  base  of  the  metatarsal  bones. 

It  should  be  remembered  that  the  iradial  artery  does  not  always 
lie  in  its  normal  situation,  but  sometimes  turns  over  the  ludius 
I  to  the  back  of  the  wrist,  one  or  two  inches  above  the  joint ;  and 
this  may  happen  on  one  or  both  sides.  A  minute  communicating 
,'  branch  mivy  sometimes  be  felt  in  its  place ;  but,  in  any  case,  the 
absence  of  a  pulse  of  the  proper  size  may  be  very  misleading  unless 
the  occasionivl  abnormality  be  boi'ne  in  mind.  More  rai*e]y,  the 
radiiil  is  abnormally  small,  and  the  comes  nervi  mediani  compen- 
sates for  this  by  its  unusual  size. 

In  examining  the  pulse,  one  has  to  observe  its  rcUe,  and  its 
volume^  and  other  characters  about  each  individual  beat,  especially 
its  hardness. 

The  Pulse-rate. — Normally  the  heai't  beats  about  seventy-two 
times  in  the  minute,  with  vaiiations  in  health  between  fifty  and 
eighty. 

Excessive  slowness  of  the  pulse  occurs  in  some  cardiac  lesions, 
especially  aortic  stenosis  and  fatty  heart ;  in  conditions  of  col- 
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lapse,  in  meningitis  and  cerebi-al  tumom*s,  and  in  jaundice. 
Occasionally  the  pulse  appears  to  be  slow  because  some  of  the 
heart's  beats  are  not  powerful  enough  to  drive  a  wave  so  far  as 
the  wrist.  These  feeble  beats  generally  alternate  with  stronger 
beats ;  so  that  while  the  heart  contracts,  say  eighty  times  in  the 
minute,  the  pulse  is  only  forty.  An  intennediate  condition  is 
where  there  are  indeed  as  many  pulse-beats  as  cardiac  contrac- 
tions, but  every  alternate  pulse-beat  is  so  feeble  as  to  be  only  just 
perceptible  (piUstis  cUtemcms), 

Increased  frequency/  of  the  pulse  is  much  more  common  in 
disease  than  great  slowness.  Nearly  every  disturbance  of  health 
tends  to  quicken  the  pulse ;  it  is  the  constant  accompaniment  of 
acute  and  subacute  inflammations,  of  fever  in  all  forms,  of  states 
of  exhaustion,  and  of  most  forms  of  cardiac  disease. 

IrregulurUi/,  or  ArrhytJimia, — The  intervals  between  successive 
beats  of  the  pulse  should  be  of  uniform  length ;  when  this  is  not 
the  case  the  pulse  is  in^egular.  The  irregularity  may  be  of  such 
a  kind  that  no  order  can  be  observed  at  all;  long,  short,  and 
shorter  intervals  follow  each  other  indiscriminately.  This  occurs 
commonly  in  mitral  disease,  in  dilatation  of  the  ventricle,  and,  in 
a  less  degree,  in  somVcei*ebral  lesions — «.(/.,  meningitis. 

Another  foi-m  of  iiTegular  pulse  is  the  intermiUetU  pulse.  Here 
several  successive  beats  come  quite  i*egularly,  and  then  the  heart 
seems  to  stop,  and  an  intei'val  occui's  which  is  about  equal  to  a 
whole  revolution  of  the  heart.  The  heart  is  said  to  intermit. 
The  pulse  again  beats  regularly  for  a  time,  and  another  inter- 
mission occurs.  The  inteimissions  are  frequent,  viz.,  every  four 
or  five  beats ;  or  more  rare,  viz.,  every  twenty  or  thirty ;  but  the 
number  of  beats  between  the  intermissions  is  not  itself  abBO-# 
lutely  uniform.  An  inteimittent  pulse  is  sometimes  the  result/ 
of  cardiac  disease,  sometimes  a  purely  functional  or  temporary! 
disorder. 

Another  form  of  irregularity  is  known  by  the  names  pulsus 
higeminuSy  twin-pulse^  coupled-becUSy  and  aUorrhyihmia,  In  this 
the  beats  occur  in  successive  pairs,  with  a  longer  interval  between 
any  two  pairs  than  between  the  beats  of  each  pair.  This  occurs 
in  some  cases  of  mitnil  disease,  and  is  occasionally  induced  by 
the  use  of  digitalis.  It  may  be  quite  tempoiuiy,  or,  at  any  rate, 
it  may  rapidly  change  into  a  perfectly  regular  beat,  and  again  recur 
in  the  course  of  a  few  hours.  A  triple  beat  (pulsus  trigeminus) 
is  sometimes  observed  under  similar  circumstances. 

Pvhus  paradoxus  is  of  rare  occurrence.  It  consists  in  the 
diminution  or  complete  disappearance  of  the  pulse  during  inspira- 
tion, and  is  explained  by  inspiration  bringing  into  action  some 
cause  of  pressui-e  upon  the  aorta,  such  as  bands  of  adhesion. 

The  Volume  of  the  Pulse. — This  is  determined  partly  by  the 
actual  size  of  the  artery,  partly  by  the  quantity  of  blood  sent  into 
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the  artery  at  each  beat  of  the  heart.  If  much  blood  is  sent  in,  the 
pulse  is  full  or  lai-ge ;  if  but  little  blood,  the  pulse  is  small. 

Hardness  of  the  Pulse :  Arterial  Tension. — If  the  finger  be 
placed  upon  the  ludial  artery,  and  pressed  upon  it  with  increas- 
ing force,  the  flow  of  blood  is  at  length  stopped ;  and  this  arrest 
of  the  blood-flow  can  be  more  easily  effected  in  some  pulses  than 
in  others.  Those  in  which  slight  pressure  is  suflScient  are  called 
9oft  or  compresaible  pulses ;  those  in  which  much  pressure  is  re- 
quired are  called  hard  or  incompressible  pulses.  If  when  the  pulse 
has  been  stopped  by  compression  the  finger  be  slowly  lifted,  the 
blood  will  be  felt  to  pass  under  the  finger  with  much  greater  force 
in  the  case  of  the  hard  than  in  the  case  of  the  soft  pulse ;  and  the 
estimation  of  the  hiirdness  of  the  pulse  is  generally  much  helped 
in  this  way.  A  hai-d  pulse  is  not  necessarily  very  small  or  very 
large.  It  feels  like  a  coixi,  but  it  is  important  to  distinguish  from 
a  purely  hai'd  pulse  that  kind  of  rigidity  which  is  due  to  athei*o- 
matous  and  calcareous  clianges  in  the  wall  of  the  artery.  The 
wall  then  feels  rough  and  iiTegulai*,  and  the  vessel  has  often  a 
tortuous  coui-se.  The  two  conditions,  rigidity  of  arterial  wall  and 
hai*dness  of  pulse,  may  co-exist.  A  pulse  is  hard  in  proportion  to 
(1)  the  quantity  of  blood  thrown  into  the  ai-terial  system,  (2)  the 
difliculty  of  egress  through  the  arterioles,  aipillaries,  and  veins 
(often  spoken  of  us  capillary  resistance),  and  (3)  the  degree  of 
contraction  of  the  ai-terial  coats  upon  their  contents.  It  is  soft 
under  the  opposite  conditions.  Thus,  hardness  is  favoured  by  a 
powerfully  acting  heai-t,  a  normal  amount  of  blood,  contraction  of 
the  periphenil  Jii-teriolas — Jis,  for  instance,  liy  cold,  which  stimu- 
lates the  miLscular  cotit  of  the  iU'teries  (vasomotor  stimulation). 
Softness  of  pulse  is  favoui*ed  by  a  feeble  heart,  by  valvular  imper- 
fections interfering  with  the  supply  of  the  blood  to  the  arterial 
system,  by  a  free  flow  through  the  capillary  area,  and  by  dilata- 
tion of  the  arteries  and  arterioles  as  a  result  of  vasomotor  paralysis. 
The  hard  pulse  is  indicative  of  high  arterial  tension  ;  the  soft  pulse 
of  low  arterial  tension.  The  foimer  is  often  accompanied  by  an 
accentuated  aortic  second  sound,  heard  at  the  inner  end  of  the 
second  right  intei-costal  spjvce,  and  sometimes  by  a  reduplication 
of  the  first  sound,  heard  over  the  septum  ventiiculorum  (p.  493). 

Dicrotism. — Especially  in  febrile  conditions,  but  also  in  the 
soft  vaiieties  of  healthy  pulses,  one  can  feel  a  doubling  of  each 
pulse-beat,  which  is  known  as  dicrotism.  As  a  rule,  the  main 
beat  is  followed  by  a  much  slighter  elevation  of  the  artery- wall. 
In  most  pulses  there  is  no  diflSculty  in  distinguishing  this  from  a 
true  pulse  beat,  because  it  takes  place  in  the  course  of  the  eleva- 
tion due  to  the  ventricular  contraction,  and  auscultation  proves 
that  there  is  no  ventricular  systole  corresponding  to  it.  It  is  due 
to  a  wave  reflected  from  the  closed  aortic  valves  and  the  aortic 
walls,  and  transmitted  peripherally  to  the  wrist.     It  is  favom*ed 
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bjr  the  conditions  producing  softness  of  pulse,  and  is  moet  marked 
in  highly  febrile  stages ;  it  is  diminished  by  conditioae  leading  to 
hard  pulse,  such  as  Bright's  disease,  and  by  aortic  regurgitation, 
in  which  case  the  reflection  of  a  wave  takes  place  imperfectly. 

Xh«  SphygmogTspli. — The  accurate  estimation  of  the  pulse  is 
much  aided  by  the  sphygmograph,  which,  at  the  same  time, 
furnishes  a.  permanent  record  for  future  oompariaon. 

The  needle  of  the  sphygmograph  makes  a  tracing  on  blackened 
paper,  and  each  beat  of  the  heart  is  shown  by  the  needle  rising 
above  the  base  line,  and  again  falling.  The  frequency  or  regu- 
larity of  the  pulse  can  thus  be  seen  at  a  glance ;  but  the  special 
features  of  each  beat  are  of  more  importance.  In  the  tracing  of 
each  beat  of  the  arterial  pulse  there  is  an  upstroke,  which  is  un- 
interrupted and  almost  vertical ;  and  a  downstroke,  which  is 
oblique,  and  interrupted  by  one  or  two  elevations  with  intervening 
depressions. 

The  upstroke  represente  the  contraction  of  the  ventricle,  driving 
blood  into  the  aorta  and  thereby  causing  a  ware  which  is  rapidly 
transmitted  to  the  peripheral  arteries.  The  apex  of  this  upstroke 
has  been  known  as  the  perciunon-vMve.  Ite  height  is  propor- 
tionate to  the  force  of  the  ventricular  contraction,  and  the  quick- 
ness or  suddenness  of  the  contraction  is  indicated  by  the  vertical 
course  of  the  stroke.  The  height  is  also  greater  when  the  arterial 
wall  is  yielding,  less  when  it  is  tense  and  resistant.  Compare 
Figs.  20  A  and  21  A,  B  with  Figs.  20  B  and  2i  A,  B,  C." 

Of  the  elevations  in  the  course  c^  the  downstroke,  the  most  con- 
stant is  the  (ii^m»u;uxi«s(  Fig.  20  A, e.  Fig.  21  A,e,  Fig.  22,A,e). 
This  is  the  same  as  can  be  felt  with  the  finger  in  pulses  that  are 
called  "  dicrotic  "  ;  it  is  shown  by  the  sphygmograph  to  be  present 
in  the  majority  of  pulses,  even  when  not  perceptible  to  the  finger. 
As  already  stated,  it  is  due  to  a  reflected  wave  from  the  closed  / 
aortic  valves  and  from  the  walls  of  the  aorta.  It  is  immediately 
preceded  by  a  depression,  the  aortic  notch,  the  depth  of  which  is 
proportionate  to  the  size  of  the  dicrotic  wave.  In  Pigs.  20  and  22 
they  are  both  slight,  in  Pig.  21  they  are  both  well  marked.  When 
the  aortic  noteh  reaches  the  base  line  (Fig.  21  A)  the  pulse  is 
called  yui/y  dicrotic  ;  it  sometimes  falls  below  the  base  line,  and  is 
then  called  hypwdioroUe  (Fig.  21  B).  In  this  case  the  percussion 
wave  of  the  next  beat  appears  to  come  before  the  dicrotic  wave  has 
completely  passed.  Dicrotism  is  best  marked  in  soft  pulses,  with 
yielding  and  elastic  walls ;  it  is  a  common  result  of  vasomotor 
paralysis  as  seen  in  highly  febrile  conditions  (Fig.  21),  and  can  be 
at  once  produced  by  the  administratioD  of  amy!  nitrite.     The 

■  The  tntciogs  were  takeo  witb  a  Utmj'a  spbygmoiinph ;  a  long  and 
quick  upitroke  1b  CDired  backward,  because  the  needle  la  at  the  eod  of  a 
long  lever,  which  works  on  a  (olorDm,  with  an  axis  transrerM  to  the  line 
_. It  ot  the  paper. 
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aortic  notch  correspooda  to  the  termination  of  the  systole  of  the 
ventricle  —that  is,  it  marks  the  closure  of  the  aortic  nilvea. 

Between  the  percussion  wave  and  the  dicrotic  wave — that  is 
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preceding  the  aortic  notch,  and  therefore  corresponding  to  the 
period  of  systole  of  the  ventricle — there  is  often  a  wave  which 
haa  been  attributed  to  the  outward  flow  of  the  cuirent  of  blood 
following  the  percussion  wave.  It  is  called  the  tidal  or  prtdiorolie 
unve  (Fig.  20  A.  b,  Fig.  22,  A,  b,  B,  C).     It  U  best  seen  in  hard 
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pulses  (Fig.  22) — that  is,  in  oonditione  of  high  arterial  teosion, 
when  it  may  be  auppoaed  that  the  undulations  of  the  blood  would 
be  unusually  well  traosmitted.  On  the  other  hand,  in  very  aaSt 
pulses,  the  tidal  wave  is  lost  in  the  percusaioD  wave  (Fig.  21,  A, 
B).  A  pulse,  in  which  the  tidal  wave  rises  higher  than  the  per- 
cussion wave,  has  been  called  anacrotic,  becaufie  the  percusaiOQ 
wave  forms  an  elevation  in  the  ascending  limb  between  the  base 
and  the  highest  point. 

One  or  two  alight  undulations  are  occasionally  seen  after  the 
dicrotic  wave  (Fig.  22  A,  d).  They  occur  in  tracings  of  pulses  of 
high  tension  only. 

I^ndoia  describes  only  two  primary  waves  in  a  sphygmographic 
tracing— namely  (1)  that  which  we  have  called  the  percussioa 
wave,  and  (2)  the  dicrotic  wave.     He  calls  the  tidal  wave  and  the 
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undulations  which  fallow  the  dicrotic  wave,  e^cwtic  tkvationt,  and 
regards  them  as  being  secondary  to  the  percussion  and  dicrotic 
waves  respectively,  in  consequence  of  the  high  tension  in  the 
veisels. 

Whatever  be  the  explanation,  it  remains  the  fact  that  conditions 
of  high  arterial  tension  are  indicated  by  a  high  tidal  wave,  and 
by  moderate  dicrotism ;  whereas  in  low  tension  the  dicrotism  is 
oonsiderable,  and  the  tidal  wave  is  small  or  absent. 

It  has  been  already  said  that  the  pulse  of  high  tension  is  hard, 
and  resists  compression  by  the  finger.  The  amount  of  this  resist- 
ance can  be  accurately  estimated  by  a  properly  constructed  sphyg- 
mograpb,  in  which  a  graduated  pressure  can  be  applied  to  the 
spring,  which  lies  upon  the  art^y.  It  will  then  be  ascertained 
t^t  some  very  hard  pulses  require  a  pressure  of  twelve  or  fourteen 
ounces  to  stop  the  flow  of  blood  in  them  ;  while  in  others  the 
current  can  be  arrested  by  a  pressure  of  five  or  six,     Bimilarly,  ia 
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the  former  kind  of  pulse  a  pressure  of  five,  six,  or  seven  ounces 
is  necessary  in  order  to  get  a  correct  tracing,  whereas  in  soft 
pulses  a  pressure  of  one,  two,  or  three  ounces  is  sufficient  (compare 
Fig.  22  with  Fig.  20  A). 

Certain  valvular  diseases  and  some  alterations  in  the  walls  of 
the  vessels  impart  special  features  to  the  pulse,  which  will  be  dealt 
with  in  future  chapters.  The  pulses  which  result  from  mitral 
disease,  from  aortic  regurgitation,  from  arterial  obstruction, 
from  aneur}'sm,  and  from  atheroma,  are  the  most  characteristic 
(Figs.  27,  28,  and  29). 

When  the  heart's  action  is  very  feeble,  the  base  line  of  the 
tracing  may  be  undulating  instead  of  straight.  This  shows  the 
incapacity  of  the  ventricle  to  overcome  the  influence  of  the  respira- 
tory movements  upon  the  circulation,  and  is  called  the  respiratory 
wave. 

The  Venous  Pulse. 

Some  pulsation  in  the  large  veins  of  the  body  appears  to  be  a 
normal  phenomenon ;  and  an  undulating  or  diistinctly  pulsatile 
movement  can  be  seen  in  the  jugular  veins,  especially  the  external, 
of  many  persons  with  quite  healthy  circulatory  oi^gans.  The  ex- 
pansion of  the  vein  is  then  synclnxmous  with  llie  dilatation  of  the 
ventricle  (cardiac-diastolic),  and  its  collapse  with  the  contraction 
of  the  ventricle  (cardiacHsystolic). 

Another  kind  of  pulsation,  in  which  this  relation  is  reversed, 
takes  place  in  tricuspid  regurgitation  ;  the  expansion  of  the  vein- 
wall  is  s3nichronous  with  the  contraction  of  the  right  ventricle, 
which  forces  a  wave  of  blood  into  it  through  the  leaking  tricuspid 
valve;  the  contraction  of  the  vein  results  when  the  ventricle 
relaxes.  This  cardiac-systole  pulsation  or  expansion  is  seen  mostly 
in  the  ivtemal  jugiUar  vein,  and  the  patient  so  affected  shows  an 
extensive  undulating  movement  of  elevation  and  subsidence  at  the 
side  of  the  neck  between  the  ears  and  the  clavicle,  and  posterior 
to  the  site  of  the  carotid  artery.  The  external  jugular  may  pulsate 
at  the  same  time.  A  tracing  from  the  jugular  vein  shows  an 
elevation  in  the  ascending  limb  {anacrotic),  and  an  unbroken  line 
of  descent. 

In  tricuspid  regurgitation  the  effect  of  the  right  ventricular  con- 
traction may  be  tiunsmitted  also  to  the  hepatic  veins  in  the  liver, 
so  as  to  cause  hepatic  venous  pulse,  or  pulsating  liver.  The  oigan 
is  commonly  much  enlarged,  and  can  be  felt  throbbing  over  its 
"whole  surface;  and  the  pulsation  is  sometimes  even  conveyed 
behind  into  the  right  loin  under  the  last  rib,  so  that  the  organ  can 
be  felt  to  expand  between  the  hands  placed  in  front  and  behind. 

Pulsation  is  sometimes  seen  in  the  peripheral  veins,  especially 
those  of ^the  backs  of  the  hands  and  feet,  which  is  due  to  the  trans- 
misdon^of  the  arterial  wave  through  the  capillaries  to  the  veins. 
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It  results  from  great  relaxation  of  the  vaecular  walls,  with  a  power- 
ful or  excited  action  of  the  heart ;  thus  it  may  occur  in  fetoile 
conditions,  in  the  heat  cS  summer,  or  after  full  meals. 


DISEASES    OF    THE    HEART. 


EKDOOABDITIS. 

Endocarditis,  or  inflammation  of  the  lining  memhrane  of  the 
heart,  shows  itself  in  two  forms — timple  and  malignant — but  they 
are  connected  by  intermediate  hnks. 

SiMPi.1  Endocarditis. 

This  is  commonly  described  as  acute  or  chronic ;  but  the  term 
chronic  endocardit^  is  often  applied  to  the  permanent  deformitieB 
and  alterations  in  the  valves,  which  result  from  acute  endocarditis, 
as  well  as  to  a  separate  inflammatory  process  of  slow  develop- 
ment. 

etiology. — Endocarditis  is,  in  the  great  majority  of  cases, 
caused  by  rheumatic  fever ;  it  also  occurs  during  the  prepress  rX 
chorea,  and  in  scarlet  fever,  diphtheria,  typhoid,  and  some  other 
infectious  diseases.  Blight's  disease,  syphilis,  and  other  chrtHiic 
dyscrasise,  are  said  occasionally  to  cause  it.  It  may  be  brought 
on  by  local  injuries,  such  as  the  rupture  of  a  sigmoid  valve,  or  of 
the  chordte  tendinese,  and  the  unnatural  friction  of  one  part  of  the 
heart  with  another  ;  and  the  passage  of  cnrrente  of  blood  through 
abnormal  apertures  may  cause  the  local  inflammation  of  tAe 
endocardium. 

It  is  always  in  limited  patohes,  and  never  affects  the  whole 
interior  of  the  heart.  In  rheumatism  and  other  general  diseases 
it  affects  the  valves  first  or  alone. 

The  relation  of  endocarditis  to  the  two  sides  of  the  heart  is  of 
vetT  great  importance.  Endocarditis  occurring  during  fcetal  life, 
and  the  malignant  form  to  be  presently  described,  may  attack 
the  pulmonary  or  tricuspid  valves.  But  in  other  cases,  simple 
acute  endocarditis  is  almost  invariably  on  the  Uft  side.  Hence 
what  follows  in  this  chapter  chiefly  concerns  the  aortic  and  mitral 

Anatomical  CHuuiges. — The  earliest  change  is  a  very  slight 
swelling  of  the  subendocardial  tissue  along  the  margin  of  the 
valve  which  is  opposed  to  its  fellow,  and  touches  it  on  closure  of 
the  orifice.     This  swelling  results  from  oedema  and  infiltration 
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with  leucocytes,  and  is  commonly  seen  in  the  form  of  a  number 
of  bead-like  elevations,  described  usually  as  vegetaMana.  These 
may  entirely  subside,  but  if  they  persist  they  become  covered 
with  deposits  of  fibrin,  which  intimately  unites  itself  with  the 
deeper  tissue  containimr  the  leucocytes.  By  the  continued  addi- 
tion  of  deposits  of  fibl^n,  very  large  vegetetions  nmy  be  formed 
which  project  into  the  valvular  orifice,  and  from  which  particles, 
loosened  by  softening,  may  be  detached  by  the  force  of  the 
current  of  blood.  Such  a  detached  particle  is  carried  along  with 
the  blood-current  to  distant  vessels  of  gradually  diminishing  size, 
and  ultimately  meeting  with  one  small  enough  to  resist  its  further 
progress,  becomes  impacted  therein.  This  process  is  known  as 
embolism :  it  is  much  more  frequent  in  malignant  endocarditis. 
At  different  stages  short  of  this,  subsidence  of  the  inflammation 
may  occur ;  and  though  in  the  earliest  period  complete  resolution 
probably  may  take  place,  there  is  more  often  some  organisation  of 
the  leucocytal  infiltration,  and  fibrous  tissue  forms,  by  the 
gradual  and  irregular  contraction  of  which — a  process  similar  to 
that  which  occurs  after  inflammation  in  other  parts— the  valves 
become  shortened,  deformed,  and  incapable  of  completely  covering 
the  orifice  they  are  intended  to  close.  In  some  cases  the  fibrous 
tissue  acquires  an  almost  cartilaginous  hardness,  or  calcareous 
particles  are  deposited,  and  the  valve  segments  not  only  fail  to 
close  the  valve  aperture,  but,  by  their  constant  projection  into 
the  orifice,  offer  a  definite  obstruction  to  the  passage  of  the  blood 
through  it. 

In  acute  stages,  streptococci,  staphylococci,  and  pneumococci 
may  be  found ;  but  they  are  absent  from  the  chronic  lesions. 

Symptoms. — Endocarditis,  as  it  occurs  in  acute  rheumatism, 
has  but  few  symptoms.  Indeed,  it  mostly  proceeds  without  any 
appreciable  alteration  of  those  which  ai*e  due  to  the  rheumatism, 
and  is  detected  only  by  the  stethoscope.  It  happens  in  some- 
what less  than  half  of  all  cases  of  rheumatic  fever,  and  mostly 
within  seven  days  of  the  beginning  of  the  attack.  If  the  heart 
be  carefully  auscultated,  the  first  indication  will  be  a  slight 
prolongation,  or  roughness,  or  some  want  of  clearness  of  the  &8t 
sound  at  the  aortic  or  mitiul  area,  according  as  the  one  or  the 
other  valve  is  the  seat  of  inflammation.  Within  twenty-four  hours 
it  may  lengthen  into  a  distinct  murmur,  or  soft  blowing  sound, 
which  accompanies,  and  does  not  abolish,  the  first  sound.  If  the 
aortic  valve  is  affected,  the  second  sound  may  become  imperfect, 
and  a  diastolic  murmur  may  become  developed,  but  this  is  much 
less  frequent,  while  the  systolic  murmur  in  the  mitral  area  is  the 
most  common  of  all.  As  above  stated,  this  physical  sign  may  be 
the  only  indication  of  endocarditis,  but  increased  force  and  fre- 
quency of  the  heart's  action,  palpitation,  and  some  prsecordial  pain 
and  distress  are  occasionally  observed.     The  evidences  of  endocar- 
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ditie  perdst  for  a  variable  time ;  the  murmui'  may  diaappoar 
entirely  in  the  course  of  the  rhenmatic  attack ;  or  it  may  berome 
louder  and  harsher,  more  widely  difilified,  or  definitely  follow  the 
course  of  the  blood-current,  showing  the  existence  of  valvular 
obfitruction  or  incompetence. 

DiBCDOBiH. — This  requires  seme  care,  as  the  murmurs  of  recent 
acute  endocarditis  may  be  confounded  with  functional  murmurs, 
with  the  murmurs  of  old  valvular  dieeate,  and  with  pericardial 
friction  sounds.  The  chief  point  to  note  ie  that  the  murmur  of 
acute  endocarditiB  is  generally  soft  in  quality,  systolic  in  time, 
and  strictly  Umited  to  the  area  of  the  valve  affected — that  ia, 
either  the  aortic  or  the  mitral  area.  Acute  simple  endocarditis 
of  the  pulmonary  or  of  the  tricuspid  valve  is  practically  out  cA  tlie 
question.  A  functional  or  hcemic  murmur  ia  generally  loudest 
over  the  pulmonary  artery,  and  often  harsh  in  quality.  The 
murmur  of  chronic  valvular  diseaee  is  often  loud  or  harsh,  heard 
over  a  large  area,  and  accompanied  by  some  alteration  in  Uie  ai» 
or  shape  of  the  heart. 

Prognosis. — In  the  course  of  an  attack  of  rheumatic  fever, 
or  of  any  other  illness  causing  acute  simple  endocarditis,  there  is 
nothing  to  guide  one  as  to  the  outcome  of  the  disease.  In  a  large 
number  of  cases  the  murmur  disappears,  and  the  patient  apparently 
recovers  completely  ;  in  a  certain  proportion  of  these,  nevertheleee, 
valvular  disease  supervenes  several  years  afterwards.  In  a  few 
cases  the  affected  valve  soon  becomes  incompetent,  and  tlie  patient 
suffers  henceforth  from  "  heart  disease." 

Treatment. — The  influence  of  treatment  upon  acute  dmple 
endocarditis  is  not  very  apparent,  and  many  are  content  to  leave 
it  alone.  Sometimes  a  small  blister,  about  throe  inches  by  two 
inches,  ie  placed  on  the  chest  over  the  affected  valve.  The  b-eat- 
ment  proper  to  acute  rheumatism  should  be  continued,  and  this 
will,  of  course,  necessitate  rest  in  the  recumbent  position  and  light 
diet,  which  are  also  desirable  fcH*  endocarditis. 


MAUaNANT  Kkdocarditis. 

{Septic,  Infective,  or  Ulcerative  Endocarditis.) 

etiology. — The  connection  of  this  form  of  endocarditis  with 
rheumatism  is  by  no  means  so  intimat«  as  that  of  simple  endocar- 
ditis, although  in  n  certain  proportion  of  cases  (53  out  of  160 — 
Osier)  a  rheumatic  history  was  obtained  i  in  some  of  these  the 
symptoms  have  developed  in  the  course  of  the  rheumatic  fever,  and 
in  others  they  have  arisen  in  the  stage  of  chronic  valvular  disease, 
which  has  an  imporlnnt  influence  in  the  occurrence  of  infection. 
Malignant  endocarditis  may  occur  quite  spontaneously — at  any 
rato,  without  any  previous  history  to  explain  it  in  the  present  state 
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of  our  knowledge.  On  the  other  hand,  besides  rheuinatism,  its 
predisposing  cause  may  be  found  in  acute  pneumonia,  in  the 
eruptive  fevers  such  as  scarlatina,  in  puerperal  processes,  in  the 
existence  of  open  wounds  on  the  surface  of  the  body,  in  purulent 
discharges  from  the  mucous  membranes  (urethritis,  vaginitis),  in 
septicaemia  and  pysemia,  in  ague,  and  in  some  other  conditions. 
Various  micro-organisms  are  found  in  infective  endocarditis.  They 
are  the  pyogenetic  microbes,  streptococcus  pyogenes,  staphylococcus 
pyogenes,  and  pneumocoocus,  which  are  most  oonmion;  the  bacillus 
pneumoniae  of  Friedlander,  and  the  baciUi  of  tubercle,  diphtheria, 
and  typhoid.  In  addition  there  are  found  organisms  which  are 
not  present  in  other  diseases. 

fVom  some  centre  of  infection,  the  organisms  find  an  entrance 
into  the  blood  and  are  thence  deposited  on  the  valves. 

Anatomical  Ohanges. — In  this  form  of  endocarditis  the  tissue 
of  the  inflamed  valve  is  softened,  and  breaks  down,  so  that 
erosions  or  ulcerations  take  place,  and,  as  a  result  of  this,  fibrin 
is  deposited  upon  the  roughened  surface,  and  accumulates  into 
irregular  masses  of  vegetations,  which  may  reach  the  size  of  a 
hazel-nut.  By  the  use  of  suitable  colouring  agents  the  micro- 
organisms can  be  demonstrated  on  the  surface,  and  more  or  less 
deeply  in  the  substance  of  the  vegetations  and  fibrinous  deposits, 
forming  considerable  masses,  or  colonies.  Several  important 
changes  result  from  these  processes  in  the  valve.  The  valve  itself 
may  be  perforated,  or  strips  of  tissue  may  be  partly  separated  and 
hang  loosely  in  the  blood-ciurent,  or  portions  may  be  completely 
detached.  Sometimes  a  part  of  the  valve  is  so  weakened  by  the 
destructive  process  that  it  yields  before  the  pressure  of  the  blood, 
and  a  saccular  dilatation,  or  (xneurysm,  of  the  valve  is  formed,  pro- 
jecting on  the  opposite  side.  Another  result  is  the  occurrence  of 
endocarditis,  or  endarteritis,  in  adjacent  parts  from  a  strip  of  the 
valve  playing  backwards  and  forwards  in  the  blood-currents  with 
the  systole  and  diastole  of  the  ventricle,  and  striking  alternately 
the  walls  of  the  cavities  in  front  and  behind.  In  the  case  of 
mitral  endocarditis,  these  are  the  left  ventricle  and  the  left 
auricle ;  in  the  case  of  aortic  endocarditis,  they  are  the  aorta 
and  the  left  ventricle.  At  the  spot  struck  infection  takes 
place,  and  causes  a  fresh  patch  of  inflammation  of  the  lining 
membrane. 

But  the  most  important  effect  of  malignant  endocarditis  is  the 
infection  of  the  whole  arterial  system  by  particles  detached  from 
the  valves  being  carried  to  remote  parts ;  and  it  is  to  this  process, 
combined  with  me  presence  of  organisms  in  the  detached  fragments, 
that  the  special  features  of  this  disease  are  due.  Embolism  takes 
place  in  the  most  various  parts  of  the  body.  It  is  especially 
common  in  the  vessels  of  the  spleen  and  kidneys,  but  it  happens 
also  in  the  vessels  of  the  brain,  alimentary  canal,  skin,  retina,  and 
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longs,  and  the  larger  vesBcls  Bupplying  the  limbe,  such  as  the 
radial,  ulnar,  tibiaJ,  brachial,  and  others.  The  local  results  tit 
these  impactions  are: — (I)  Ohsbiiction  <jt  the  circulation;  (2) 
hxunorrhage  within  the  area  of  distribution  ot  the  obstructed  vessel, 
as  seen  in  the  infarcts  i£  the  spleen  and  kidneys ;  and  (8)  sup 
puration  in  the  same  area  &om  the  septic  influence  of  the  micro- 
organiams. 

The  effecte  upon  the  various  organs,  as  they  may  be  seen  in 
different  cases  of  malignant  endocarditis,  are — softening  and  ahsoess 
of  the  brain,  and  meningitis ;  retinal  hemorrhages  and  <qitic 
neuritis ;  diffiised  swelling,  hnmorrhagic  inferctions,  and  abeoees 
of  the  spleen;  hnmorrbagic  infaivtions,  or  general  dififused  in- 
flammation of  the  kidneys,  which  are  often  large,  and  finely 
mottled  or  speckled  with  hemorrhagic  points  upon  a  white 
ground ;  hnmorrhages  under  the  skin ;  hnmorTbagic  infarctions 
and  abscesses  of  the  lungs;  pleurisy  snd  empyema  (aes  alto  Em- 
bolism). 

Malignuit  endocarditis,  like  simple  endocarditis,  affects  chiefly 
the  left  side  of  the  heart ;  but  the  proportion  of  cases  in  whico 
the  right  side  is  involved  is  much  larger  than  in  the  simple 

Symptoms. — Two  varieties  of  the  disease  are  commonly  recog- 
nised, though  some  cases  combine  the  chatactere  of  each,  and 
others  do  not  strictly  conform  to  either.  These  forms  are  the 
typhoid  and  the  pyamic.  In  the  typhoid  form,  the  patient  may 
have  been  perfectly  well  until  he  complains  of  some  such  symptoms 
as  usher  in  other  severe  febrile  diseases,  pain  in  the  head,  or  in 
the  back  and  limbs,  or  a  definite  rigor  or  rigors.  Then  follows 
severe  pyrexia,  with  its  usual  conditions — high  temperature,  quick 
pulse  and  respiration,  dry  tongue,  loss  of  appetite,  thirst,  and 
malaise.  Frequently,  within  a  few  days,  the  patient  is  prosbnte, 
apathetic,  drow^,  and  at  night  delirious ;  but  the  time  of  appear- 
ance cS  this  symptom  is  determioed,  a«  in  typhoid  fever,  by  the 
severity  of  the  disease.  The  temperature  is  high,  reofdung  103°, 
104°,  or  105°,  but  is  generally  remittent  or  intermittent,  and 
sometimes  with  remarkable  regularity  for  long  periods.  There  is 
often  free  perspiration.  The  pulse  is  rapid,  ranging  frcan  100  to 
140,  or  even  higher.  If  the  heart  be  auscultated,  a  murmur  will 
generally  be  heard  at  one  or  other  orifice,  mostly,  however,  on 
the  left  side.  Still,  it  must  not  be  forgotten  that  in  these  oases 
murmurs  may  be  entirely  absent.  In  caaes  with  a  previous 
history  of  rheumatism,  there  may  be  more  complete  evidence  cX 
cardiac  disease  in  enlarged  pnecordial  area,  displacement  of  the 
impulse,  or  irregular  action.  The  respirations  are  rapid,  some- 
times without  definite  lesions  of  the  lungs,  at  others  with  signs 
di  bronchitis,  cedema,  or  congestion.  The  condition  of  the  bowels 
Tuiee,  but   there  are  often  loose,  yellow  motions,  with  much 
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i  resemblance  to  those  of  typhoid  fever  ;  and  the  abdomen  may  be 
distended. 

The  embolism  of  large  or  small  arteries  in  different  parts  of  the 
body  leads  to  important  symptoms.     Sometimes  embolism  of  a 
large  vessel  in  the  brain  may  lead  to  hemiplegia,  or  if  in  a  limb 
it  may  cause  loss  of  pulse  at  the  wrist  or  in  the  leg,  and  be 
followed  by  gangrene ;  but  embolisms  of  these  larger  arteries  are 
not  so  frequent  as  those  of  the  small  vessels  in  the  viscera.   There 
is  thus  frequently  enlargement  and  tenderness  of  the  spleen  due 
in  part  to  infarcts  ;  and  infarcts  occur  in  the  kidney  accompanied, 
it  may  be,  with  pain,  and  the  appearance  of  albumen  or  blood  in 
the  urine.     In  some  cases  petechial  hsemorrhages  appear  under 
the  skin,  the  petechia  being  generally  small,  and  situate  on  the 
trunk,  about  l^e  croins  and  axillse.     Hsemorrhaires  are  often  seen 
in  th;  retina,  anrthe^  may  be  also  h«mo7y«i«  or  epistexis, 
Some   inflammatory  conditions  are    probably  also  referable  to 
embolic  processes,  such  as  the  form  of  nephritis  already  men- 
tioned {see  p.  505),  though   whether  as  the   result  of  vascular 
obstruction  or  of  the   introduction  of  microorganisms  may  be 
doubtful.     Albimiinuria   from   nephritis  or  infarct  is  frequent; 
and  another  important  sign  is  a  pronounced  aniemia,  which  occurs 
even  when  there  has  been  no  hemorrhage.     Optic  neuritis  is 
sometimes  present.     The  tongue   shows  the  usual  changes  of 
febrile  diseases,  being  at  first  moist,  with  white  fur,  subsequently 
dry,  glazed,  or  brown  and  cracked.     In  the  more  advanced  stages, 
low  deliriiun  is  mostly  present,  at  first  by  night  only,  later  on  con- 
tinuously, and  this  may  lapse  into  complete  coma  before  death. 

In  the  pywmic  form  rigors  are  a  prominent  symptom,  occurring 
once,  twice,  or  more  times  in  the  day.  Rheiunatism  and  actual 
cardiac  disease  are  less  often  present  as  antecedents,  and  the 
endocarditis  more  often  affects  the  right  side  of  the  heart  than 
in  the  typhoid  form.  It  may  begin,  like  the  last,  with  vague  or 
more  decided  pains  in  the  limbs  or  back,  until  the  first  rigor 
occurs ;  and  intense  ansemia  is  often  present.  The  heart  may 
present  but  little  or  no  evidence  of  enlargement,  and  the  mur- 
mur may  be  limited  to  the  area  of  the  pulmonary  artery,  in 
which  case  doubt  will  arise  as  to  whether  the  murmur  is  simply 
htemic,  as  a  consequence  of  the  pronounced  ansBmia ;  on  the  other 
hand,  in  many  cases  the  same  conditions  of  the  cardiac  apparatus 
may  exist  as  in  the  typhoid  form — namely,  the  murmurs  of  mitral 
or  of  aortic  disease.  For  the  rest,  the  local  conditions  are  not 
very  different  from  those  of  the  typhoid  form.  The  spleen  may 
be  enlarged,  diarrhoea  with  loose  yellow  motions  often  occurs,  and 
albuminuria  may  be  present.  Sometimes  the  joints  inflame  or 
suppurate.  The  temperature  rises  to  a  great  height,  105°  or  106  "^y 
in  the  rigors,  and  may  fall  to  the  normal  or  subnormal  in  the 
intervals.     Sweating  occurs,  and  is  often  profuse.     As  the  case 


EHDOOARDITIS..  M7 

ooDtinueB,  emaciation  be<x»»e8  more  marked,  and  with  increcudog 
delirium  and  apathj'  or  coma  death  reeulte. 

A  special  character  is  given  to  some  caem  by  the  complicatioD 
of  pneumonia,  pleurisy,  or  meningitiB ;  and  it  is  beheved  that  the  . 
particular  valves  involved  and  the  nature  of  the  complication 
may  depend  upon  the  variety  of  bacillus  causing  the  iuac»iler:  J 
that  is,  upon  &e  antecedent  disease,  when  there  has  been  one.  i 
Thus,  it  has  been  noted  that  suppurative  meningitis  occurs  in  I 
ca«es  preceded  by  pneumonia. 

The  duratioD  of  malignant  endocarditis  is  very  variable.  It 
may  be  fataJ  in  two  or  three  weeks,  or  may  last  six  or  seven 
months,  with  pyrexia  throughout.  In  cases  of  old  heart  disease, 
the  supervention  of  this  form  of  endocarditis  is  indicated  by  re^ 
mittent  pyrexia,  and  by  the  occurrence  of  emboliBm  in  different 
parte  of  the  body,  but  the  cardiac  symptoms  may  continue  pre- 
dominant, and  thus  distinguish  this  group  of  cases  from  those 
first  described. 

ZMagnosii. — This  reste  upon  the  pyrexia  of  remittent  or  aefAaa 
type,  the  existence  of  valvular  disease,  and  the  evidences  ci  em- 
bolism above  enumerated.  Marked  auKmia  and  optic  neuritis,  if 
present,  are  also  valuable  signs.  Streptococci  have  been  discovered 
in  the  blood  during  life.  Typhoid  ftver  is  the  disease  most  likely 
to  be  confounded  with  it— that  is,  malignant  eadocarditis  is 
frequently  mistaken  for  typhoid  fever.  Both  are  acute  severe 
febrile  diseases,  and  in  both  there  may  be  a  marked  absence  <^ 
localising  ^'mptoms ;  on  the  other  hand,  there  is  often  in  malig-  I 
nant  endocarditis  swelling  of  the  abdomen,  witii  frequent  loose  S. 
yellow  motions,  and  enlargement  of  the  spleen  may  further 
increase  the  resemblance.  The  following  are  points  of  difference: — 
In  malignant  endocarditis  there  is  a  more  uniformly  remittent  or 
intermittent  course  of  temperature,  which  may  last  seveml  weeks ; 
rigoni,  petecbis  under  the  skin,  much  pallor  d  the  face,  optic 
neuritis,  or  retinal  hnmorrhages,  if  present,  are  more  in  &vonr  of 
endocarditis;  and  a  cardiac  murmur,  especially  if  it  is  observed  to 
change  its  characters  from  time  to  time,  is  strong  presumptive 
evidence. 

The  diagnosis  from  pyiemia  depends  laigely  on  the  presence 
of  the  cardiac  murmur.  Generally,  the  pyiemic  patient  liBS  mom 
frequent  rigors,  an  earthy  colour  of  the  face,  and  the  evidences  of 
inflammation  at  the  base  of  the  lung.  The  presence  of  a  wound 
is  not  distinctive,  as  it  may  be  a  cause  (^  s^tic  endocarditis ;  and 
the  diagnosis  is  further  complicated  by  the  fact  that  the  endo- 
carditis may  itself  be  only  a  part  of  pynmia.  Agva  may  be 
closely  simulated  by  endocarditis,  with  even  quite  regular  attacks 
of  pyrexia ;  the  absence  of  malaria  aa  a  cause,  and  the  inefficacy 
of  quinine  in  the  treatment  may  help  to  a  diagnosis.  A  continued 
pyrexia  without  obvious  signs  may  be  due  to  commencing  vnliary 
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tubercuIoM  as  well  as  malignant  endocarditis ;  but  after  a  time 
local  signs  peculiar  to  one  or  the  other  ought  to  be  observed. 

The  development  of  malignant  endocarditis  in  rheumatism, 
pneumonia,  or  old  valvular  disease  must  be  recognised  by  the 
i^hoid  or  septicsamic  type  of  the  symptoms,  and  by  changes  in 
the  cardiac  soimds  indicating  recent  lesions. 

Ptognosis. — This  is  exceedingly  bad ;  and  the  recovery  of  a 
well-marked  case  of  either  typhoid  or  pyaemic  form  is  very  rare. 
On  the  other  hand,  attacks  of  pyrexia  in  old  valvular  disease,  with 
or  without  evidence  of  embolic  processes,  have  subsided  sometimes, 
to  occur  again  after  an  interval  of  weeks  or  months. 

Treatment  can  obviously  be  little  more  than  palliative  in  the 
majority  of  cases.  As  in  pysemia,  if  there  is  any  woimd  or  sore, 
it  should  be  rendered  aseptic,  and  an  attempt  may  be  made  to 
influence  the  disease  by  frequent  doses  of  quinine  (5  gr.),  sodium 
sulphocarbolate  (10  to  20  gr.),  or  sodium  bcoizoate  (20  gr.).  In  a 
few  cases  good  results  have  followed  the  subcutaneous  injection  of 
an  antistreptococcus  serum.  The  general  rules  for  nursing  and 
dieting  in  typhoid  fever  are  applicable  here :  milk,  beef-tea,  and 
other  Ught  nutriment  being  given  frequently  in  small  quantities. 
Profuse  diarrhoea  may  be  checked,  if  required,  by  astringents. 
The  deliritmi  is  rarely  so  violent  as  to  require  any  special  treat- 
ment. Stimulants  are  naturally  given,  as  the  heart's  action  early 
tends  to  be  seriously  affected. 
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THE  VALVES. 

As  a  result  of  the  several  changes  in  the  structure  and  shape  of 
the  valves  produced  by  endocarditis,  their  efficiency  is  seriously 
impaired,  and  the  circulation  of  the  blood  through  the  heart  is  to 
a  greater  or  less  extent  affected.  This  takes  place  in  two  ways : 
first,  the  thickening  of  the  valve,  or  vegetations  or  fibrinous  masses 
upon  it,  or  the  union  of  two  or  more  segments  of  a  valve  together, 
may  materially  narrow  or  constrict  the  orifice  through  which  the 
blood  passes  from  auricle  to  ventricle,  or  from  ventricle  to  aorta. 
Secondly,  the  contractions  or  deformities  of  the  valves  may  so 
shorten  tiiem,  or  diminish  their  area,  as  to  render  them  incapable 
of  closing  the  orifice,  and  preventing  reflux  of  blood  from  ventricle 
to  auricle,  or  from  aorta  to  ventncle.  The  one  case  is  called 
obairueiian  or  stenosis,  the  other  regurgilcUion  or  incampeience. 
These  two  conditions  may  occur  singly  or  combined  at  any  one  of 
the  four  orifices  of  the  heart ;  but  they  are  much  more  frequent 
on  the  left  side  of  the  heart  than  the  right,  as  endocarditis,  which 
is  the  chief  cause  of  the  valvular  deformities,  rarely  attacks  the 
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right  heart.  It  must,  however,  be  remembered  that  regurgitalum 
may  arise  from  a  simple  dilatation  of  the  orifice,  which  the  valve 
is  unable  to  cover,  although  itself  healthy.  This  tekes  pUoe^  h«- 
quently  in  the  case  of  the  tricuspid  and  mitral  orifices,  and  accooDts 
for  many  instances  of  the  tricuspid  re^rgitation  which  follows 
upon  disease  of  the  left  side  of  the  hunt.  At  the  aortic  orifice 
ruptures  of  the  segments  of  the  valves  from  strain  and  injury  will 
lead  forthwith  to  i«gurgitation,  while  secondary  endocarditis  and 
deposits  of  fibrin  upon  the  injured  valve  will  lead  to  obstruction  in 
addition.  At  the  pulmonary  orifice,  organic  obstruction  and  re- 
gurgitation are  mostly  the  result  of  infisxomatory  changes  during 
fcetal  life,  which  hinder  the  development  of  the  heart,  and  produce 
congenital  malformations,  with  a  special  train  of  symptoms  (tee 
Congenital  Malformations) ;  but  they  are  sometimes  due  to  muig- 
nant  endocarditis  of  the  pulmonary  valves  («m  p.  506). 

BeUtire  Freqaency  of  ValTnlar  Leeions. — Mitral  valve  disease 
is  more  conunon  than  aortic  valve  disease.  At  the  mitral  orifice, 
regurgitation  alone  is  the  most  frequent,  a  combination  of  obstruc- 
tion and  regurgitation  next  in  frequency,  and  pure  obetntcti(m 
least  frequent.  At  the  aortic  orifice,  double  disease  (obstruction 
and  r^urgitatiou)  is  most  common,  simple  regurgitation  comee 
next,  and  pure  obstruction  is  comparatively  rare.  Mitral  regur- 
gitation is  often  the  result  of,  and  then  accompanies,  aortic  disease. 
On  the  right  side  of  the  heart,  tricuspid  regurgitation  is  the  only 
form  that  is  at  all  frequent,  and  it  is  mostly  socondary  to  mitau 
disease,  or  to  chronic  lung  disease,  such  as  emphysema  or  hean- 
chiectasis.  It  may  follow  mittul  disease,  when  tms  is  the  result 
of  aortic  disease. 

Effects  upon  the  Heart. — The  ordinary  phenomena  and  sym- 
ptoms of  valvular  diseases  of  the  heart  are  tjie  efiects,  direct  and 
remote,  of  the  obstruction  and  regurgitation  which  accompany 
them.  Valvular  disease  may  occasionally  exist  fra*  even  long 
periods  without  producing  any  apparent  result,  except  the  physical 
sign  of  cardiac  murmur,  by  which  its  presence  is  detected.  The 
reserve  power  in  the  heart  is  suflicient  to  overcome  the  slight 
ohstruction  which  the  valve  disease  has  created.  But  eooaet  or 
lat«r  the  obstruction  at  the  orifice,  or  the  imperfect  action  of  the 
valve  leads  to  a  structural  change  in  the  walls  of  the  heart  In 
accordance  with  what  takes  place  in  other  parts  of  the  body,  the 
increased  work  thrown  upon  the  walls  of  the  left  ventricle,  in 
order  to  overcome  an  obstruction  existing  at  the  orifice  of  the 
aorta,  leads  to  its  hypertrophy,  so  long  as  it  is  adequately  nourished, 
and  up  to  a  certain  limit,  which,  no  doubt,  varies  under  different 
circumstances.  If  the  resistance  in  front  be  carried  beyond  this 
limit,  or  if  the  muscle  of  the  heart  be  insufficiently  nourished,  then 
tiis  walls  of  the  cavity  will  yield  before  the  increased  pressure  Hmj 
are  subject  to,  and  dUt^aiion  will  take  place.     Hence,  according  to 
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circumstances,  valvular  lesions  may  result  in  hypertrophy  alone,  or 
dilatation  alone,  or  both  together ;  and  the  last  condition  is  the 
most  common. 

When  the  valvular  lesion  is  so  slight  as  to  be  adequately  met 
by  the  reserve  power  of  the  heart,  or  where  hypertrophy  has 
developed  sufficiently  to  overcome  the  difficulty,  the  lesion  is  setid 
to  be  comperucUed :  in  the  converse  condition,  when  the  heart  is 
giving  way  before  the  lesion  and  dilatation  is  in  excess,  the  disease 
is  said  to  be  uticompenacUed, 

Hypertrophy  and  dilatation  affect  primarily  the  waUs  of  the 
cavity  inmiediately  behind  (in  the  course  of  the  circulation)  the 
valve  which  is  diseased — that  is,  the  left  ventricle  is  first  affected 
in  disease  of  the  aortic  valves,  and  the  left  auricle  in  obstruction 
of  the  mitral  orifice;  but  the  changes  are  not  limited  to  these 
cavities  respectively.  For,  first,  by  continued  dilatation  of  the 
left  ventricle  the  mitral  orifice  will  become  enlarged,  and  regurgi- 
tation will  take  place  in  the  way  above  mentioned,  and  then  the 
left  auricle  will  be  placed  in  the  same  position  of  overstrain  with 
regard  to  the  mitral  orifice,  as  was  the  left  ventricle  with  regard 
to  the  aortic  orifice.  And,  secondly,  without  actual  dilatation,  the 
pressure  in  the  circulation  behind  the  first  affected  cavity  will  be 
so  increased  as  to  involve  successively  not  only  the  cavities  of  the 
heart,  but  also  other  structures  through  which  the  current  of  the 
blood  passes.  In  this  way,  disease  of  the  aortic  valves  may  be 
followed  successively  by  dilatation  and  hypertrophy  of  the  left 
ventricle,  the  left  auricle,  the  right  ventricle,  and  the  right 
auricle;  and  constriction  of  the  mitral  orifice  successively  by 
similai'  changes  in  the  left  auricle,  the  right  ventricle,  and  the 
right  auricle. 

Congestion  of  the  lungs,  which  lie,  as  it  were,  between  the  left 
auricle  and  the  right  ventricle,  contributes  to  the  effect  upon  the 
right  side  of  the  heart.  It  increases  the  pressure  in  the  pulmo- 
nary artery,  which  the  right  ventricle  may  for  a  time  overcome, 
but  ultimately  the  wall  of  this  cavity  yields,  and  the  tricuspid 
valve  becomes  inefficient.  This  may  happen  either  from  dilatation 
of  the  orifice  itself,  or  from  the  distension  of  the  ventricular  walls 
drawing  down,  away  from  the  plane  of  closure,  the  segments  of 
the  tricuspid  valve  which  are  attached  to  them  by  the  chordae 
tendineee  and  the  papillary  muscles.  The  delay  is  then  felt  in  the 
right  auricle,  and  since  this  receives  the  blood  of  the  superior  and 
iiiierior  vense  cavse,  the  whole  of  the  systemic  venous  circulation  is 
thereby  affected. 

The  size  and  shape  of  the  heart  are  much  altered  by  these 
changes,  and  differently  according  to  the  cavity  or  cavities  con- 
cerned. When  the  right  ventricle  is  much  dilated,  the  triangular 
shape  of  the  heart  is  lost,  it  becomes  more  globular,  and  the  apex 
x>f  the  heart  is  formed  partly  by  the  right  ventricle  instead,  of 


ENDOCARDITIS  AND  VALVULAR  DISEASE.      511 

being  formed  entirely  by  the  left.  With  hypertrc^y  of  the  1^ 
BttUrieU,  tbe  enlai^ement  tends  to  be  in  a  vertical  direotdon,  ao  as 
to  displace  the  apex  of  the  heart  downwards ;  but  when  dilatation 
is  in  excess  of  hypertrophy,  there  is  also  great  enlarg^uent 
laterally,  and  the  impulse  may  be  felt,  during  life,  four  or  five 
inches  to  the  left  of  its  normal  position.  The  walls  of  tbe  left  and 
right  ventricles  may  reach  double  their  normal  thickness;  but  the 
walls  of  the  auricles,  though  dilating  considerably,  do  not  become 
thick  in  proportion.  As  a  result  of  these  changes  the  weight  of 
the  heart  may  increase  from  the  nine,  t«n,  or  eleven  ounces  which 
are  normal,  to  sixteen,  eighteen,  or  twenty,  according  to  the 
number  of  the  cavities  involved  and  the  extent  of  hypertrophy. 
The  greatest  enlargement  occurs  in  aortic  disease,  in  which  the 
heart  has  been  known  to  attain  the  weight  of  forty-eight  ounces. 
Such  examples  are  known  as  boviTte  hearts. 

Fibroid  and  fatty  degeneration  of  the  myocardium  are  aome- 
timee  the  results  of  chronic  valvular  disease. 

Effects  npon  other  Orgua. — Tbe  secondary  remote  effects  of 
valvular  disease  on  other  organs,  produced  as  they  are  by  defect* 
in  the  circulation  of  the  blood  which  pervades  all  parts  d  die 
body,  are  numerous  and  widespread.  They  are  most  manifest  in 
the  subcutaneous  tissues,  which  become  (edematous,  and  in  the 
lungs,  liver,  kidneys,  spleen,  and  gastro- intestinal  mucous  mem- 
branes. The  most  frequent  of  these  are  venous  congestion  and 
oedema. 

Anasarca.- — A  general  cedems  of  the  subcutaneous  tissues  is 
called  anasarca.  In  heart  disease  it  begins  in  the  feet  and  ankles, 
and  gradually  extends  up  the  legs.  But  even  when  it  is  very 
extensive  it  is  generally  confined  to  tbe  lower  extremities  and 
lower  half  of  the  trunk,  leaving  tbe  face,  chest,  arms,  and  hands 
of  their  normal  size. 

Lu/ngs. — The  delay  in  the  circulation  which  results  from  im- 
paired action  of  the  valves  on  the  left  side  of  the  heart  first  affects 
the  lungs ;  the  blood  in  the  pulmonary  veins  flows  with  difficulty 
into  the  left  auricle,  and  more  or  less  stagnation  of  the  blood  in 
the  capillaries  takes  place.  In  early  stages  there  is  simply  undue 
fulness  of  the  venous  radicles  in  the  lung ;  there  is  i^tMi,  in 
addition,  a  transudation  of  serum  into  the  air-veeicles  and  minute 
bronchial  tubes,  so  that  on  section  of  the  lung  a  quantity  of 
yellowish  or  almost  colourless  frothy  liquid  flows  from  it ;  and  in 
advanced  cases  the  most  affected  parte  of  the  lung  become  soUd, 
tougb,  airless,  dull  red  in  colour,  and  uniformly  smooth,  resembling 
somewhat  the  cut  surface  of  the  spleen.  This  condition  has  been 
called  apienisation,  heart-lung,  or  red  induration,  and  appears  to 
be  a  mixed  condition  of  oedema  and  congestion  with  minute 
hnmorrhages.  In  a  later  stage,  the  colour  is  browner  from  the 
presence  of  pigment  {brown  induration).     Both  induration   and 
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ordinary  oedema  affect  especially  the  bases  of  the  lower  lobes.  As 
a  result  of  local  interference  with  the  circulation,  some  transudation 
of  fluid  into  the  pleural  cavity  (hydrothorax)  often  occurs,  and 
there  is  more  or  less  proneness  to  inflammatory  lesions  of  the  lung, 
either  in  the  form  of  bronchitis,  pneumonia,  (»r  pleurisy. 

Liver. — The  hepatic  vein  opens  into  the  inferior  vena  cava  so 
close  to  the  right  ventricle  that  the  influence  of  cardiac  disease 
upon  the  circulation  of  the  liver  can  be  readily  understood.  The 
organ  enlarges  considerably,  and  becomes  darker  in  colour,  and  in 
advanced  conditions  acquires  a  peculiar  appearance  of  red,  yellow, 
and  white  mottling,  to  which  the  name  of  nutmeg  liver  has  been 
applied.  On  section  the  centre  of  each  nodule  is  seen  to  be 
occupied  by  the  enlarged  hepatic  vein-rootlet  transversely  divided, 
and  the  adjacent  central  zone  of  the  lobule  is  dark-red  or  purple ; 
outside  this  is  a  zone  of  yellow  colour,  from  the  retention  of  bile 
within  it ;  and  outside  this  the  most  external  zone  of  the  lobule  is 
of  white  or  grey  colour,  which  the  microscope  shows  to  consist  of 
cells  in  a  state  of  advanced  fatty  degeneration. 

Kidneys. — These  are,  as  a  rule,  simply  congested,  becoming  in 
consequence  larger  and  dark-coloured ;  but  from  long-continued 
congestion  a  certain  amoimt  of  fibrous  tissue  may  develop,  and  by 
its  irregular  distribution  and  contraction  may  produce  a  granular 
condition  of  the  surface. 

Other  Abdominal  Orgcms. — The  spleen  becomes  hard  and  darker 
than  normal,  and,  though  varying  in  size,  is  often  smaller.  The 
congestion  of  the  stomach  and  intestine,  like  that  of  the  spleen,  is, 
of  course,  secondary  to  that  of  the  liver,  since  the  veins  derived 
from  these  organs  empty  themselves  into  the  portal  vein.  The 
mucous  membrane  becomes  congested,  and  after  death  considerable 
distension  of  the  vessels,  and  sometimes  heemorrhages  into  the 
substance  of  the  mucous  membrane,  may  be  seen.  Ascites^  or 
dropsy  of  the  peritoneal  cavity,  is  another  result  of  the  obstruction 
to  the  circulation  in  the  radicles  of  the  portal  vein. 

Since  malignant  or  ulcerative  endocarditis  is  frequently  grafted 
upon  chronic  valvular  disease,  the  different  organs  may  be  the  seat 
of  embolic  infarcts  {see  pp.  502,  505).  The  lungs,  moreover,  may 
contain  infarcts  in  the  later  stages  of  heart  disease,  independent  of 
the  acute  form  of  endocarditis.  They  occur  as  wedge-shaped  or 
conical  blood-coloured  masses,  occupying  commonly  the  lower  lobes, 
and  especially  their  lower  edges,  and  appear  at  first  sight  as  if  they 
were  simply  hemorrhages  into  the  substance  of  the  lung.  Accord- 
ingly they  have  been  described  as  pulmona/ry  hasmarrhage  ;  but  in 
their  shape,  distribution,  and  subsequent  progress  they  resemble 
precisely  the  embolic  infarcts  which  occur  in  the  spleen  and  kidneys, 
and  no  doubt  the  hemorrhage  is  determined  by  the  impaction  in 
the  arteries  of  fibrinous  masses  formed  from  the  blood  in  the 
reoeases  of  a  dilated  right  ventricle  or  right  auricle.     Commonly 
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about  aa  incli  in  diameter,  they  may  Bometimes  reach  a  large  aise 
{»ee  Embolism). 

Physical  Signs. — Amongst  the  clinical  features  d  valvular 
disease,  we  may  first  consider  the  auscultatory  phenomena  which 
accompany  it ;  but  it  muat  not  be  forgotten  tjiat,  although  the 
most  valuable  information  may  be  obtained  from  the  alterations  in 
the  heai't-sounds,  no  safe  estimate  for  purpoees  of  prognosiB  or 
treatment  can  be  made  without  a  thorough  investigation  into  the 
size  and  action  of  the  heart,  and  into  remoter  evidences  of  the  way 
in  which  the  circulation  is  carried  on. 

It  has  been  akeady  stated  (p.  493)  that  valvular  disease  leads  to 
a  modification  of  the  natural  sounds  of  the  heart,  so  that  more 
prolonged  sounds  are  heard,  called  murmuri  or  bntita;  that  such 
murmurs  may  occur  duiing  the  contraction  of  the  ventaricles 
(syttolic),  or  during  their  dilatation  (diaetolie) ;  and  that  they  arise 
in  consequence  of  oietruction,  or  atenime,  at  the  valvular  orifices 
hindering  the  flow  of  blood  in  its  natural  couree,  or  from  imper- 
fection, or  ineompetetiee,  of  the  valves,  which  allows  the  blood  to 
flow  back,  or  regwrgilaie. 

If,  now,  we  consider  that  each  of  the  four  cardiac  oiifices  is  pro- 
vided with  a  valvular  apparatus  which  may  be  diseased,  we  shall 
see  that  we  can  have  at  each  of  them  a  murmur  due  to  obttruation 
(or  tlenofit),  and  a  murmur  due  to  regurgilation  (or  vncOTnpelenee). 
It  will  be  further  observed  that  at  certain  orifices  the  obetructive 
murmurs  are  systolic,  and  the  regurgitant  are  diastolic ;  while  at 
the  other  orifices  the  regurgitant  murmurs  are  systoUc,  and  the 
obstructive  are  diastolic. 

Thus,  an  obstruction  at  the  aortic  orifice  givea  rise  to  a  murmur 
during  the  contraction  of  the  ventricle,  which  force*  blood  post 
the  obstruction ;  hence  it  is  a  ayalolic  murmur  (Fig.  23,  between  1 

Incompetence  of  the  aortic  valves  gives  rise  to  a  murmur  during 
the  dilatation  of  the  ventricle,  because  when  the  ventricle  ceases  to 
contract,  the  aorta  recoils  upon  the  column  of  blood  within  it,  and 
foi-ces  it  against,  and  partJy  through,  the  now  incompetent  sigmoid 
valves ;  hence  there  is  a  diastolic  murmur  (Fig.  33,  between  2 
and  1). 

Incompetence  of  the  mitral  valve  causes  a  murmur  during  the 
contraction  of  the  ventiicle,  because  it  is  during  systole  that  these 
valves  are  called  into  play ;  hence  with  their  failure  a  ayttUie 
murmur  results  (Figs.  25  and  26,  between  1  and  2). 

Obstruction  at  the  mitral  valve  causes  a  murmur  during  the 
dilatation  of  the  ventricle,  because  during  this  dilatation  only  can  a 
current  of  blood  pass  from  the  auricle  into  the  venti'icle.  Hence, 
such  a  murmur  must  be  diastolic  in  the  senre  that  it  takes  place 
during  ventricular  dilatation.  But  it  may  be  early,  mid,  or  late. 
Frequently  the  mui-mur  of  mitral  obsti'uction  is  late  diastolic  or 
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presyatoUc  (Fig.  24,  between  2  and  1).  This  appears  to  result  from 
the  manner  in  which  the  auricle  contracts.  In  the  normal  heart 
when  the  ventricle  contracts  the  mitral  valves  close,  and  the 
auricle  begins  to  dilate  as  blood  pours  into  it  from  the  pulmonary 
— - —  but  when  the  ventricle  begins  to  dilate,  the  auricle  does 


veins 


not  thereupon  contittct,  but  both  cavities  are  for  a  time  in  a  state 


Fig.  28. 
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Aortic  Disease.    Systolic  and  Diastolic  Marmurs. 
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Mitral  Disease.    Piesystolic  (late  Diastolic)  Murmur,  with  Beduplicated 

Second  Sound. 


Fig.  25. 
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Mitral  Disease.    Presystolic  and  Systolic  Murmurs  with  Beduplicated 

Second  Sound. 
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Mitral  Disease.    Systolic  and  Mid-DiastoUo  Murmurs,  with  Beduplicated 

Second  Sound. 

In  the  above  diagrams  Nos.  1  and  2  represent  the  first  and  second  sounds 
respectively,  and  the  shaded  lines  between  them  show  the  periods  of  time 
occupied  by  different  murmurs. 

of  dilatation ;  and  this  is  in  the  first  half  of  diastole.  Then  the 
auricle,  being  completely  filled,  contracts  during  the  latter  part  of 
diastole,  and  its  contraction  is  immediately  followed  by  that  of  the 
ventricle.  If  an  obstruction  exists  at  the  mitral  orifice,  it  will  be 
especially  during  the  auricular  contraction  that  vibration  and 
sound  wiU  be  produced  by  the  greater  force  of  the  current  at  that 
time;  and  hence  the  murmur  produced  will  occur  just  before 
ventiicular  systole,  and  will  be  presystolie.    Because  it  is  believed 


EyDOCARDITIS   AND  VALVULAR  DISEASE.      S16 

to  occur  during  tJie  contraotdon  of  the  auricle,  it  has  also  bees 
called  auricular  ei/atolic.  This  murmur  is  further  cbaraoteriaed 
by  a  peculiar  rou^b,  chtiming,  or  rumbling  quality,  and  by  its 
becoming  louder  and  louder,  until  it  terminates  in  a  very  loud  first 
iiound.  It  may  be  then  followed  by  a  systolic  murmur,  and  the 
combioiktioQ  is  represented  diitgnunmaticully  iu  Fig.  24. 

A  mid-diattolic  murmur  is  one  which  begins  just  after  the 
.'wcond  sound,  and  ends  appreciably  before  the  next  first  sound. 
Often  there  is  a  long  interval  between  it  and  the  first  sound ; 
sometimes  the  interval  is  very  short,  especially  if  the  heart  is 
beuting  quickly,  but  the  murmur  even  then  does  not  get  louder 
towards  the  end,  like  the  presystolic.  It  is  either  blowing  or 
rumbhng  in  character  (Fig.  20,  between  2  and  1),  and  is  almost 
invariably  accompanied  l^  a  systolic  murmur  of  regurgitation. 
There  is  thus  a  combination  of  a  short  systolic  murmur,  a  double 
second  sound,  and  then  a  long  mid-diastolic  murmur  not  running 
up  to  the  succeeding  first  sound,  resulting  in  a  triple  sound  whioh 
may  be  imitated  by  the  words  "  feu-te-feu." 

An  etirli/ diastolic  is  the  least  frequent  of  the  murmurs  of  mitral 
obstruction  ;  it  is  blowing  in  character,  generally  of  short  duration, 
and  rarely  heard  alone.  Its  position  in  the  cardiac  rhythm  is 
tliat  of  an  aortic  regui^tant  murmur,  and  may  be  represented  by 
Fig.  23,  between  2  and  1. 

The  explanation  of  the  early  and  mid-diastolic  murmurs  of  mitral 
obstruction  is  not  so  simple  as  that  of  the  late,  or  presystolic.  The 
former  may  take  place  during  the  active  dilatation  of  the  ventricle : 
the  latter  during  the  passive  flow  of  the  blood  from  the  auricle  to 
the  ventricle.  There  is  no  difficulty  in  believing  this,  since  the 
passive  flow  of  blood  in  the  jugular  vein  is  competent  to  producea 
very  loud  sound,  the  bruit  de  diabU,  or  venous  hum  ;  but  it  might 
be  thought  that  if  the  passive  flow  of  blood  produced  a  murmur  in 
the  middle  of  diastole,  the  contraction  of  the  auricle  ought  in  the 
same  heart  to  produce  a  well-marked  presystolic  immediately  con- 
tinuous with  it.  The  absence  of  such  a  continuation  into  the  pre- 
(iystolic  time  may,  perhaps,  be  explained  by  the  fact  that  in  such 
cases  tbe  auricle  is  generally  much  dilated  and  weakened. 

What  is  here  stated  of  the  aortic  and  mitral  valves  may  be  said, 
mulatts  miUandia,  of  the  pulmonary  and  tricuspid  valves. 

The  relation  of  the  murmurs  to  the  rhythm  of  the  heart  and  the 
flow  of  blood  through  it  may  be  tabulated  as  follows  : 

OrifiK.  Lffkm.  Mnnnnr. 

Aortic         I  ObstmcliOD.         Sjstolio. 

FulmoDary.    I  B^argitation.    Diastolic. 

(EmIj. 
Hltnl  I  ObatrnctioQ.         DIaatclic.   j  Hid. 

Triooipld.      (  RognigiUUoD.      SjitoUc 


Idte  (PresTstoUo). 
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OF  these,  the  puhnonary  regurgitant  and  tricuspid  obstructive 
murmurs  are  very  rare  ;  and  murmurs  actually  due  to  pulmonary 
obstruction,  are  less  frequent  than  the  remaining  five,  although 
a  Gfystolic  murmur  over  the  region  of  the  pulmonary  artery  is  quite 
common  in  association  with  changes  in  the  quality  or  quantity  of  the 
blood,  and  is  known  as  a  hsemic  or  functional  murmur  (see  Anaemia). 

Obviously,  the  eight  possible  lesions  above  indicated  (obstruction 
and  regiugitation  at  each  of  the  four  orifices)  cannot  be  distin- 
guished solely  by  the  relation  of  their  murmurs  to  the  sounds  of 
the  heart.  But  we  find  the  means  of  discrimination  in  the  different 
points  of  the  pnecordial  area  at  which  the  several  murmurs  are 
best  heard ;  and  these  are  determined  not  so  much  by  the  actual 
position  of  the  valve  below  the  surface  as  by  the  dii^ection  of  the 
current  of  blood  which  is  flowing  past  the  orifice  at  the  time,  and 
in  which,  indeed,  the  sound-vibrations  are  largely  or  entirely 
produced.  Indeed,  three  of  the  orifices  (aortic,  mitral,  and  tri- 
cuspid) lie  so  close  together  that  if  the  murmurs  were  heard  only 
at  the  orifice  concerned,  it  would  be  very  difficult  to  distinguifdi 
the  different  kinds.  But  the  flow  of  blood  in  the  aorta  from  mid- 
sternum  towards  the  right  clavicle,  in  the  pulmonary  artery  from 
the  sternum  upwards  towards  the  left,  and  in  the  heart  from 
auricle  to  ventricle,  conveys  each  murmur  along  a  special  path ; 
and  the  reflux  of  blood  through  the  aortic  valves  into  the  ventricle, 
and  through  the  mitral  valves  into  the  auricle  acts  in  a  similar 
way  in  the  case  of  regurgitant  murmurs.  The  term  area  (mitral 
area,  aortic  area)  is  often  applied  to  the  part  of  the  prsecordia 
or  adjacent  chest-wall,  where  a  particular  murmur  is  commonly 
heard,  and  in  auscultating  the  heart  for  valvular  disease  these 
areas  must  be  successively  examined. 

Aortic  obstructive  murmurs  are  heard  with  greatest  intensity  at 
the  junction  of  the  third  right  costal  cartilage  with  the  sternum, 
and  at  the  extremity  of  the  second  right  intercostal  space ;  they 
can  be  traced  upwards  towards  the  inner  half  of  the  right  clavicle, 
and  into  the  vessels  of  the  neck. 

Aortic  regurgitant  murmurs  are  heard  with  greatest  intensity 
over  the  sternum,  at  the  level  of  the  third  costal  cartilages,  and 
are  traceable  down  the  sternum,  often  to  the  base  of  the  ensiform 
cartilage ;  sometimes  also  downwards  to  the  left,  in  the  direction 
of  the  apex  of  the  heart. 

When  these  two  murmurs  are  combined  they  may  be  heard 
together  over  the  junction  of  the  right  third  costal  cartilage  with 
the  sternum ;  sometimes  they  are  only  heard  separately,  and  then 
respectively  above  and  below  this  point. 

Mitral  obstructive  murmurs  are  heard  most  loudly  at  the  point 
of  impulse  of  the  heart  against  the  chest;  though  sometimes 
audible  more  or  less  imperfectly  between  this  point  and  the 
sternum,  they  are  always  best  heard  at  this  spot,  and  are  often 
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stoictly  limited  to  an  area  of  an  inch  or  an  inch  and  a  half  in 
diameter.  The  stetboiicope  should  always  be  placed  over  the 
actual  heart-beat,  as  found  by  examination,  and  not  only  over  the 
spot  where  the  apex  should  be  normally  found. 

Mitral  reyurffilani  murmurs  ore  moHtly  heard  with  greatest 
inteDsity  at  the  apex  of  the  heart,  but  they  are  commonly  widely 
diffused,  slightly  over  the  pi'aeordial  region,  towai-ds  the  sternum 
and  the  base  of  the  heart,  and  also  outwai'ds  to  the  left.  In  the 
axilla  they  often  lose  in  loudne^,  but  are  again  heard  at  the 
angle  of  the  left  scapula,  and  even  all  over  the  base  of  the  left 
chest,  and  over  the  base  of  the  right  chest ;  sometimes,  at  least  on 
the  left  side,  as  loudly  as  in  front. 

Pviinoiiary  obalmciive  murmurs  are  heard  with  great  intensity 
in  the  second  left  intercostal  space  at  its  inner  end,  and  caa  be 
traced  outwards  in  that  space,  and  upwards  towards  the  left 
clavicle. 

PtUmonary  regurgitant  murmurs  are  heard  at  the  junction  of  the 
third  left  costal  cartilage  with  the  sternum,  and  thence  downwards 
over  the  right  venti'icle,  along  the  left  border  of  the  sternum. 

Tricuspid  obslruetive  miu-murs  have  lieen  heard,  with  a  pre- 
systolic or  mid-diastolic  rhythm  (like  mitral  obstructive  murmurs) 
at  the  left  side  of  the  sternum,  over  its  junction  with  the  fourth 
costal  cartilage. 

l'ricu»pid  regurgitant  muimurs  are  heard  at  the  lower  half  of 
the  sternum,  over  an  area  con'csponding  pretty  closely  to  the  part 
of  the  heart  left  exposed  between  the  two  lungs,  but  they  are 
sometimes  limited  to  the  base  of  the  ensifuim  appendix,  sometimes 
extend  to  the  right  nipple,  and  are  probably  heai-d  at  the  apex 
when  dilatation  caiTies  the  right  ventricle  in  that  dii-ection. 

In  applying  the  above  rules  to  any  cases  before  us  we  must 
bear  in  mind  the  following  facts  : — (1)  Valvular  disease  may  exist 
without  a  murmur  being  produced.  (2)  Very  loud  murmurs  are 
heard  over  a  large  extent,  and  so  encroach  on  the  areas  of  healthy 
valves,  (S)  Two  or  more  valves  may  be  diseased  at  the  same  time, 
as,  for  instance,  the  aortic  and  mitral  together ;  the  mitral  and 
tricuspid  together ;  or  even  the  aortic,  mitral,  and  tricuspid  at  the 
same  time.  (4)  Besides  valvular  disease  many  other  conditions 
(aneurysm,  anemia,  and  certiiin  diseases  of  the  lungs  and  pleura) 
give  rise  to  murmurs  over  the  pnccordia. 

In  the  presence  of  these  valvular  murmurs,  the  natural  heart- 
sounds  may  he  considerably  altered  or  partly  disappear.  Since 
the  second  sound  of  the  hwjrt  is  due  to  the  closure  and  vibration 
of  the  sigmoid  valves,  disease  of  these  valves  resulting  in  their 
imperfect  closure  must  be  followed  hy  a  diminution  in  the  loud- 
ness, or  by  complete  abolition  of  the  second  sound  corresponding 
to  the  diseased  orifice,  so  that  with  a  regurgitant  aortic  murmur 
the  second  sound  is  enfeebled  or  absent.     The  same  apphes  to  the 
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mitaul  valve;  its  perfect  closure  contributes  to  the  first  sound, 
which  must  be  weakened  when  regurgitation  is  present.  Since 
both  sides  of  the  heart  contribute  to  the  natural  sounds,  the 
diseases  of  one  side  alone  may  fail  to  abolish  them.  Another 
frequent  modification  in  heart  disease  is  accentuation  of  the 
second  sound  at  the  pulmonary  orifice ;  this  occurs  especially  in 
mitral  regurgitation,  and  is  brought  about  by  the  increased 
pressure  in  the  left  auricle,  pulmonary  veins,  and  pulmonary 
circulation  generally.  Mitral  constriction  in  early  stages  is 
accompanied  by  an  accentuated  first  sound  at  the  apex,  and  a 
reduplication  of  the  second  sound  at  the  base,  or  lower  stemiun. 

Thrills. — The  thrill,  or  frhnissement  cataire,  is  only  an  occa- 
sional physical  sign  of  valvular  lesion.  It  is  never  present 
without  a  miuniur,  and  is,  indeed,  due  to  the  fact  that  some  of 
the  vibrations  which  cause  the  sound  are  of  a  nature  to  be  felt 
also.  It  is  most  common  in  mitral  constriction,  and  accompanies 
a  large  proportion  of  presystolic  (or  late  diastolic)  murmurs,  and 
some  mid-diastolic  murmurs.  Thrills  with  other  murmurs  are 
comparatively  rare,  and  the  valvular  lesions  which  they  accom- 
pany may  be  aiTanged  in  the  following  order  of  frequency :  pul- 
monary stenosis  (congenital),  tricuspid  regurgitation,  aortic  stenosis, 
aortic  regurgitation,  mitral  regurgitation,  tricuspid  stenosis. 

The  other  physical  signs  of  valvular  disease  are  due  to  the 
changes  in  the  size  and  shape  of  the  heart — namely,  hypertrophy 
and  dilatation.     These  are  dealt  with  in  detail  in  another  place. 

Symptoms. — In  describing  these,  it  will  be  best  at  first  to 
limit  ourselves  to  disease  of  the  valves  on  the  left  side,  the  aortic 
and  mitral  valves.  Pulmonary  valve  disease  is  rare  except  in  the 
congenital  form,  which  will  be  considered  hereafter,  and  tricuspid 
disease  is  mostly  secondary  to  mitiul  affections. 

Disease  of  the  aortic  and  mitral  orifices  may  exist  practically 
without  any  symptom  for  long  periods,  and  may  be  detected  only 
on  auscultation.  This  is  explained  either  by  the  slightness  of  the 
lesion  or  by  the  hypertrophy  of  the  muscular  walls  being  sufficient 
to  meet  the  additional  strain  upon  them,  so  that  the  valvular  lesion 
is  compensated.  But  where  the  compensation  is  insufficient,  or 
where  hypertrophy  is  accompanied  by  dilatation,  symptoms  sooner 
or  later  manifest  themselves. 

Mitral  disease  may  be  taken  first,  as  being  the  most  frequent. 
The  symptoms  are  in  many  points  the  same,  whether  the  disease 
be  obstructive  or  regurgitant.  The  early  symptoms  ai-e  pain 
or  distress  at  the  heart,  palpitation,  shortness  of  breath,  and 
swelling  of  the  feet ;  in  later  stages,  evidences  of  failing  circida- 
tion  in  the  various  organs  of  the  body.  Congestion  of  the  lungs 
is  shown  by  cough,  by  mucous  expectoration,  by  occasional 
hnmoptysis,  which  may  arise  from  the  pulmonary  infarcts  above 
described,  by  orthopncea  at  night  or  continually,  and  by  dyspnoea 
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on  the  Blighteitt  exertion.  On  examination  crepitations  will  be 
beard  at  the  bases  of  the  lungs,  and  in  advanced  casee  dulneea, 
with  deficient  entry  of  air,  and  deficient  tactOe  vibration. 
General  venous  stagnation  18  shown  by  a  rich  red  colour  or 
actual  lividity  of  the  lips,  cheeks,  ears,  and  extremities,  and  by 
the  occurrence  of  anasarca.  Tlie  congested  liver  is  large  and 
smooth,  reaching  perhaps  in  the  abdomen  to  the  umbilicua ; 
and  the  skin  is  slightly  jaundiced,  the  yellow  tinge  of  the  fore- 
head combining  with  the  deep  red  of  the  lips  and  cheeks  to  give 
a  very  characteristic  appearance  to  the  sufferer.  Other  results  of 
the  hepatic  stagnation  are  ascites,  enlargement  of  the  spleen,  and 
more  or  less  frequent  vomiting.  The  secretion  of  the  kidneys  is 
also  affected,  the  urine  being  scanty  from  low  arterial  pressure, 
reduced  perhaps  to  ten  or  fifteen  ounces  daily,  high-coloured,  de- 
positing large  amounts  of  urates  and  containing  albumen  and 
fibrinous  casts.  Drowsiness  or  restlessness,  and  in  advanced  cases 
occasionally  delirium,  show  the  effect  upon  the  circulation  of  the 
brain.  Death  takes  place  ultimately  from  cardiac  failure,  from 
cedema  of  the  lungs,  from  sloughing  of  the  skin  and  exhaustion,  or 
from  some  other  comphcation. 

The  differences  between  mitral  regurgitation  and  constriction 
are  mainly  seen  in  their  effects  upon  the  heart  and  the  vessels, 
and  in  the  average  time  they  take  to  develop  symptoms. 

Mitral  Regurgitation, — The  left  ventricle  becomes  dilated  and 
hypertrophied ;  the  physical  signs  ore  the  displacement  of  the 
impulse  downwards  and  outwards,  the  systolic  murmur  audibl« 
at  the  apex,  in  the  axilla,  and  at  one  or  both  bases  behind, 
and  the  accentuation  of  the  second  sound  over  the  puhnonary 
artery.  In  early  stages  the  impulse  is  more  or  less  heaving 
and  regular,  the  pulse  soft,  with  a  high  percussion  wave,  a  rapid 
fall,  a  feebly  developed  tidal  wave,  and  moderate  dicrotism.  In  , 
later  stages  the  heart  becomes  irregular,  with  a  more  and  more 
feeble  impulse,  while  the  pulse  is  correspondingly  small,  feeble, 
irregular,  and  compressible,  and  its  sphygmogruphic  tracing  shows 
a  respiratory  wave  (p.  500). 

Mitral  amatriction  at  first  affects  rather  the  left  auricle  than  the 
left  ventricle.  The  former  is  hypertrophied  in  its  endeavoura  to 
overcome  the  obstruction,  and  tjie  latter  remains  of  its  normal  aae. 
Thus  in  early  stages  the  impulse  may  be  in  its  usual  situation,  and 
the  condition  is  revealed  only  by  the  characteristic  presystolic 
murmur,  audible  chiefly  at  the  impulse,  rough,  rumbling,  or 
churning  in  character,  and  running  quite  up  to  the  first  sound, 
which  is  genetully  loudly  ooceutuated,  while  the  second  sound  is 
doubted.  Where  the  murmur  is  best  heard  there  is  often  a  pal- 
pable vibration,  or  thrill,  which  is,  like  the  murmur,  presystolic  in 
rhythm. 

In  later  stiLges  mitral  constriction  is  apt  to  be  complicated  by 
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either  tricuspid  or  mitiul  regurgitation  ;  the  presystolic  murmur  is 
less  often  observed,  being  replaced  by  the  combination  previously 
described  (see  p.  515).  Sometimes  this  and  the  presystolic  alter- 
nate on  succeeding  days  in  the  same  case.  Exceptionally,  the 
murmur  may  be  early  diastolic.  Sometimes  mitral  constriction  is 
unaccompanied  by  any  murmur  at  all ;  and  not  infrequently,  there 
is  no  diastolic  murmur,  but  a  reduplicated  secon(l  sound  and  a 
short  systolic  murmur,  inaudible  behind,  of  which  it  is  not  always 
easy  to  say  whether  it  is  a  murmur  of  mitral  regurgitjition  or  not. 

In  the  latest  stages  of  cases  of  miti-al  constriction  the  heart's 
action  is  most  iiregular  and  tumultuous.  The  rhythm  of  the 
diastolic  sound  is  incapable  of  recognition,  and  there  seems  to  be 
a  continuous  rumble  or  roaring  sound  with  a  systolic  muimur 
interposed  at  intei'vals. 

The  pulse  in  eai'ly  stages  may  be  absolutely  noi-mal,  of  medium 
pressure,  and  the  heart  regulai* ;  but  in  later  stages  irregularity 
is  the  never-failing  cliai-acteristic,  and  it  often  happens  that  at 
every  fourth  or  fifth  beat  the  pulse  expands  twice  close  together — 
i,e,,  it  receives  a  second  wave  of  blood  fi-om  the  heai-t  before  the 
first  has  been  passed  over  to  the  arterioles.  Ti^acings  of  pulses  in 
mitral  disease  are  sliown  in  Fig.  27. 

Mitral  constriction  often  gives  rise  to  hiemoptysis  quite  early, 
and  is  perhaps  more  often  than  mitral  regurgitation  the  cause  of 
hemiplegia  fi-om  embolism  of  the  cerebral  ai-teries.  As  to  their 
relative  duration  and  fatality  it  is  diilicult  to  speak,  because  while 
the  majority  of  cases  of  I'egurgitation  aiise  out  of  rheumatic  fevei*, 
many  cases  of  constriction  give  no  previous  history  by  which  the 
onset  can  \ye  fixed  ;  and  f  ui-ther,  either  one  may  be  secondary  to 
the  other.  Mitiiil  regurgitation  is  sometimes  more  nipidly  fatal 
than  ever  constriction  can  be,  terminating  within  a  few  months  of 
the  rheumatism  which  has  caused  it.  On  the  other  hand,  some 
cases  of  regurgitation  last  very  many  years.  Mitral  constriction 
seems  to  hold  an  intermediate  position. 

Obstruction  and  regurgitation  are  often  combined  at  the  mitral 
orifice ;  they  give  rise  to  various  combinations  of  systolic  and  dia- 
stolic murmims,  of  which  some  have  been  already  mentioned  {see 
also  Figs.  24-26). 

Aortic  Disease. — The  most  common  form  of  aortic  disease  is  that 
in  which  evidence  of  both  obstioiction  and  regurgitation  is  present ; 
but  the  symptoms  are  mainly  due  to  regurgitation.  Next  most 
common  is  regurgitation  alone,  and  pure  aortic  obstruction  is 
relatively  rare.  Aortic  valve  disease  arises  much  less  frequently 
than  mitral  valve  disease  from  rheumatic  fever,  and  is  often  the 
result  of  continued  strain  upon  the  circulation,  especially  fi-om  the 
excessive  use  of  the  arms,  such  as  arises  in  blacksmiths,  sawyers, 
and  others  with  laborious  occupations.  Sudden  rupture  of  the 
valves  also  sometimes  takes  place. 
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RegurgUaiU  (wstw  are  chamctt'iised  by  tiie  murmur  already 
described  {see  pp.  613,  ylG).  The  heai-t  is  commonly  diluted  and 
hypertiTjpliied,  and  tlie  impulse  is  oirrietl  downwards,  and  slightly 
outwaixlB.  Tlie  effect  on  the  pulse  is  peculiiir  and  chanicteristic ; 
the  hypeftrophied  ventricle  drives  the  blood  with  great  force  Into 
the  ai-teries,  causing  ii  high  percussion  wave,  but,  the  valves  downjg 
imperfectly,  the  tolumn  of  blood  is  not  sustained,  and  the  dicrotic 
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wave  is  badly  developed  from  the  slightnessof  the  recoil  (II^.  28). 
The  sudden  rise  of  tiie  pulse-wave,  and  its  equally  sudden  subsi- 
dence, yield  a  peculiar  sensation  to  the  finger,  which  is  expressed 
by  the  various  names  given  to  this  form  of  pulse,  such  as  kiekiag, 
gashing,  water-hammer,  and  ahoUy.  The  terms  r^tient  and  eol- 
tapiing  refer  to  the  sudden  subsidence  of  the  wave,  which  is, 
indeed,  its  essential  feature.  All  over  the  body  the  sudden  and 
extensive  movements  of  expansion  and  contraction  in  the  artenee 
produce  marked  effects.  The  vessels  of  the  neck  tiu'ob  visibly  and 
often  painfully ;  the  digital  arteries  can  be  felt  with  unusual  dls- 
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tinctnesa,  and  the  pulaatioQ  of  the  I'etinal  arteries  can  be  ee^ly 
seen  with  the  uphtbulmoscope.  Aortic  iscompeteoce  may  also  cause 
capillary  puliation.  This  may  be  seen  under  the  oaik,  in  the 
cheeks,  or  in  the  area  of  dilated  capillaries  produced  by  drawing  a 
aharp  point  over  the  surface  of  the  forehead  ;  or  by  pressing  a 
piece  of  glass  {e.g.,  a  microscope  glass-slide)  upoo  the  mucous  mem- 
brane of  the  invei-ted  lower  lip.  In  either  case  the  vascular  area 
under  observation  becomes  altei-nately  darker  and  paler  with  each 
beat  of  the  heail. 

Patients  with  aoi-tic  regurgitation  are  often  miu-kedly  aruemie, 
with  pale  face  and  lips,  and  m.ucous  membranes ;  but  when,  in 
the  course  of  time,  uecondary  mitral  regurgitation  takee  place, 
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the  venous  systeui  stagnates,  luid  congestion  of  the  lips  and  cheeks 
replaces  the  former  blood lessness.  Shoiimess  of  breath,  cough,  and 
mucous  expectoration,  swelling  of  the  feet,  pain  at  the  upper  part 
of  the  st^num,  especially  on  exertioa,  scanty  urine,  and  albu- 
minuria, are  the  common  accompaniments  of  this  disease,  and  a 
termination  by  sudden  syncope  is  much  more  frequent  than  in 
other  forms  of  valvular  disorder. 

lu  pure  aortic  ttenotit  the  murmur  is  simply  systolic,  audible  in 
the  second  right  intercostal  space  near  the  sternum,  and  ti-aceable 
up  towards  the  right  clavicle.  If  stenosis  is  considerable  a  thrill 
may  be  present,  felt  at  the  same  spot,  and  also  systolic.  The 
heart  will  be  bypertrophied  or  dilated,  pr^iortionate  to  the 
amount  and  duration  of  the  obstruction.  The  pulse  is  often 
characteristic ;  the  obetacle  interposed  in  the  current  of  blood 
prevents  the  full  effect  of  the  ventricular  contraction  upon  the 
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column  of  blood  in  the  systemic  arteries,  and  the  pidse  can  be 
felt  to  have  lost  its  suddenness  and  to  rise  quite  slowly.  The 
pulfie  tracing  is  then  anaerolie,  that  is,  the  pereussion-wave  is 
lower  than  the  succeeding  tidal  wave,  and  appears  as  an  elevation 
on  the  ascending  limb.  In  the  extreme  variety  of  this  form  this 
wave  is  ixjunded  off,  or  entirely  absent,  and  the  tracing  resembles 
that  shown  in  Fig.  3D,  A  (p.  562).  In  some  cases  the  pulse  has 
a  double  beat,  and  the  tracing  shows  both  percussion  and  tidal 
waves  very  high,  with  a  marked  depression  between  them  {ptdttu 
bia/eriena). 

The  symptoms  of  combined  aoftic  obstruction  and  regurgitatioD, 
or  double  aortic  disease  as  it  is  often  called,  are  mainly  those  due 
to  regurgitation.  A  systolic  and  diastolic  murmur  are  heard, 
forming  the  to-and-fro  muimur,  and  the  patient  is  commonly 
anfemic  in  the  early  stages ;  later  on,  the  left  ventricle  becomes 
more  dilated,  the  mitml  orifice  widens,  the  valve  becomes 
insufficient,  and  the  symptoms  due  to  this  condition  show 
themselves. 

Tricuspid  Regargitation. — On  the  right  side  of  the  heart,  the 
only  form  of  valve  disease  that  is  at  all  common  is  Irictupid  in- 
eompetence  leading  to  regurgitation  ;  and  this  is  mostly  due  to 
distension  of  the  right  ventricle,  causing  enlargement  of  the  tri- 
cuspid orifice,  which  the  cusps  of  the  valve  are  unable  to  cover ; 
and  only  rarely  to  primary  disease  of  the  valve  itself.  Such  dilata- 
tion of  the  right  ventricle  may  arise  from  any  increased  pressure  in 
the  ventricle  and  pulmonary  artery,  whether  from  chronic  disease 
of  the  lungs  (emphysema,  bronchiectasis,  veiy  chronic  phthisis)  or 
from  incompetence  or  obstruction  at  the  mitral  valve.  It  is  tiius 
frequently  associated  with  mitral  disease,  and  the  other  forma  of 
left-side  failui-e.  It  is  commonly  accompanied  by  the  evidence 
of  dilatation  of  the  right  heart,  and  by  the  various  d^rees  of 
cedema,  anasaitsi,  and  venous  congestion  which  indicate  a  diffi- 
culty in  the  return  of  blood  to  the  right  heart  and  lungs.  These 
have  already  been  enumerated  under  the  later  symptoms  of 
mitral  disease.  The  signs  more  characteristic  of  tricuspid  regur- 
gitation ore,  the  systolic  murmur,  and  the  jugular  and  hepatic 
venous  pulsation  already  described  (pp.  517, 500).  A  systolic  thrill 
over  the  lower  end  of  the  sternum  occasionally  accompanies  the 


Tricuspid  obstruction  {see  p.  517)  is  less  common,  and  is  generally 
observed  in  conjunction  with  other  valve  disease.  No  special 
group  of  symptoms  can  be  referred  to  it  apart  from  those  seen  in 

tricuspid  regurgitation. 

Disease  of  the  pulmojiary  valves  is  mostly  congenital  if  chronic ; 
and  if  acute,  it  is  the  result  of  malignant  endocarditis.  In  the 
former,  the  valves  are  often  united  t^ether  in  a  cone,  and  cause 
much  obslruictum,  though  they  may  close  perfectly.     The  murmur 
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is  systolic  {see  pp.  515,  517),  and  is  often  accompanied  by  a 
marked  systolic  thrill  over  the  same  areii.  The  obstruction  leads 
to  dilatation  of  the  right  ventricle,  and  at  the  same  time  so  far 
hinders  access  to  the  lungs,  that  a  very  imperfectly  aerated  blood 
circulates,  and  the  ^^tient  is  habitually  cyanosed  {see  Congenital 
Malformations). 

Pulmonary  regurgitation  sometimes  occurs  as  a  result  of  mitral 
stenosis,  the  valves  yielding  before  the  gi*ejit  pi-essure  in  the 
pulmonary  ai'tery ;  the  murmur  is  heiird  down  the  left  side  of  the 
sternum. 

Malignant  endocarditis  may  cause  a  double  (systolic  and 
diastolic)  murmur  at  the  pulmonaiy  oiifice  like  that  of  aortic 
disease,  the  respective  muimurs  liaving  the  position  previously 
noted.  The  symptoms  under  such  conditions  liave  already  been 
detailed  {see  Malignant  Endocarditis). 

Oomplications. — Every  result  of  simple  venous  stagnation 
must  be  considered  a  part  of  heart  disease,  such  as  red  and  bi-ovvn 
induration  of  the  lung  and  albuminuria.  But  pleuiisy,  pneumonia, 
embolism,  and  malignant  endocaixlitis  may  be  regarded  rather  as 
complications.  With  a  failing  circulation  fibnn  may  be  deposited 
upon  the  valves  and  in  recesses  of  the  dilated  cardiac  cavities. 
Hence  detached  particles  may  be  carried  into  the  cerebiul  vessels, 
causing  hemiplegia ;  into  the  splenic  or  renal  vessels,  producing 
the  chai*acteristic  infarcts,  or  more  rarely  into  the  vessels  of  the 
extremities,  leading  perhaps  to  gangrene.  Malignant  endo- 
carditis is  frequently  grafted  upon  chronic  disease. 

Diagnosis. — This  is  generally  by  no  means  difficult,  and  rests 
mainly  on  the  du*ect  evidence  obtainable  fi-om  the  heart's  impulse 
and  sounds.  Here  it  must  not  be  forgotten  how  much  informa- 
tion as  to  the  hetuli  s  position,  action,  and  valvular  incompetence 
can  be  got  by  the  eye  and  the  hand  ;  and  these  should  always  be 
used  in  conjunction  with  tlie  stethoscope.  The  murmurs  of 
valve  disease  are  apt  to  be  confounded  with  those  due  to  other 
conditions. 

Ancemia  produces  a  hainsh  systolic  murmur  over  the  pulmonaiy 
ai'ea.  Seeing  the  rarity  of  organic  pulmonary  disease,  this  is 
mostly  distinctive  enough,  but  with  very  considerable  antemia 
murmurs  extend  over  the  whole  prseoordial  area,  arising,  no 
doubt,  at  other  orifices  besides  the  pulmonary.  As  in  such  cases 
the  patients  are  short  of  breath,  with  tendency  to  palpitation, 
and  to  swelling  of  the  feet,  the  diagnosis  may  be  difiiciUt.  The 
marked  pallor  of  the  ansemic  cases,  the  absence  of  histoiy  of 
rheumatism,  or  other  precursor  of  h^irt  disease,  and  the  diminu- 
tion of  the  murmur  under  the  use  of  ferruginous  tonics,  are 
points  which  will  help.  But  ansemia  may  also  undoubtedly  itself 
be  a  cause  of  mitral  regui^itation ;  the  deficient  quality  of  the 
blood  causes  malnutrition  of  the  wall  of  the  ventricle;  this  dilates, 
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the  mitral  orifice  yields,  and  regurgilntion  is  the  result.  This  is, 
indeed,  an  actuaj  lesion,  and  the  murmur  is  immediately  due  to 
structural  changes ;  but  inasmuch  as  they  are  primarily  due  to  a 
condition  of  the  blood,  which,  together  with  its  results,  is  curable, 
this  murmur  is  often  spoken  of  as  funetional  or  as  h<Emic.  The 
diagnosis  must,  at  any  rate,  be  made  between  this  and  chronic 
valvular  disease,  and  it  can  generally  be  effected  by  a  consideration 
of  the  preceding  and  associated  circumstances^ — viz.,  the  absence 
of  rheumatism  and  the  decided  antemia. 

Attearynn  of  the  aorta  frequently  gives  rise  to  a  murmur  at 
the  base  of  the  heart  wfaich  may  be  mistaken  for  that  of  aortic 
obstruction.  Indeed,  a  simple  systolic  muimur  in  the  aortic  area, 
unaccompanied  by  regurgitant  murmurs,  is  much  mare  often  due 
to  aneurysm  than  to  stenosis  of  the  valves.  Abnormal  pulsation 
to  the  right  of  the  sternum,  and  increased  area  of  dulnees,  should 
be  sought  for  as  further  evidence.  If  the  murmur  is  localised  at 
a  point  not  strictly  corresponding  to  the  known  areas  of  valve 
disease,  aneuiysm  is  still  more  probable. 

PerieardUis  oft«n  gives  rise  to  a  t<>«nd-fro  munnur,  very  like 
that  of  double  aortic  disease.  It  is,  however,  usually  rougher,  less 
uniform  in  loudness  over  a  large  area,  not  strictly  localised  to  the 
usual  area  of  aortic  disease,  and  perhaps  here  and  there  not 
strictly  synchronous  with  the  two  periods  of  the  heart's  beat.  A 
short  history  of  acute  illness,  unusual  pain  or  distress  at  the  heart, 
increased  area  of  priecordial  dulness  in  an  upward  direction,  and 
absence  of  splashing  pulse,  point  to  pericarditis. 

Another  difficulty  arises  from  sounds,  synchronous  with  the 
heart's  action,  produced  outside  the  heart — exoeardial  murmurs, 
of  which  t)ie  cardio^put/mmwvrif  forms  are  more  frequent.  The 
most  common  of  these  is  a  short,  high-pit«hed,  systolic  murmur, 
often  limited  to  the  apeK,  which  is  heard  in  persons  of  excitable 
temperament  when  they  are  under  medical  examination.  The 
heart  beats  quickly  and  very  violently,  and  the  murmur  may  be 
heard  at  the  left  scapula  behind  as  well  as  in  front.  Others  are 
produced  by  displacement  of  the  heart,  as  when  it  is  compressed 
by  pleural  effusion,  or  by  deformities  of  the  thorax;  and  others 
by  morbid  conditions  of  the  lung  and  pleura  immediately  adjacent 
to  the  heart,  and  mostly  on  the  left  side.  Very  extraordinary 
murmurs  are  sometimes  heard  when  a  large  pulmonary  cavity  is 
in  close  contact  with  the  heart,  the  air  being  driven  suddenly  out 
of  the  cavity  with  each  caidiac  impulse. 

In  later  stages  the  diagnosis  of  heart  disease  presents  fewer 
difficulties.  Tliere  is  often  in  children  and  young  people  a  super- 
ficial resemblance  between  mitral  disease  and  pfuhina  ;  the  former 
may  produce  pallor,  emaciation,  and  hiemoptysis ;  but  a  careful 
examination  will  at  once  show  whether  heart  or  lung  is  primarily 
at  fault.     It  is  sranetimea  a  hard  task,  in  old  people,  to  distingului 
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cases  primarily  cardiac  from  those  which  are  primarily  renal. 
Chronic  rencU  disease  may  bring  about  hypertrophy  of  the  heart, 
and  even  dilatation  and  murmur,  and  the  case  will  then  closely 
resemble  one  of  mitral  disease  with  secondary  albuminuria.  The 
difficulty  is  further  increased  by  the  fact  that  kidneys  in  a  state  of 
chronic  congestion  fi*om  heart  disease  may  become  granular,  and 
that  a  heart  dilated,  as  a  result  of  extreme  arterial  tension  in 
renal  disease,  will  cause  secondary  stagnation  in  the  venous 
system,  like  one  affected  with  primary  mitral  disease.  In  primary 
heart  disease  one  must  look  for  the  history  of  rheumatism  or 
other  cause  of  endocarditis.  The  urine  is  commonly  high-coloured, 
depositing  urates,  with  an  amount  of  albumen  which  varies  accord- 
ing to  the  efficiency  of  the  heart  as  influenced  by  treatment ;  and 
the  pulse  is  small  and  of  low  tension.  But  in  renal  disease  the 
urine  is  more  likely  to  be  pale,  though  also  scanty,  to  have  a  more 
uniform  quantity  of  albumen,  and  the  pulse  has  the  characteristic 
high  tension. 

It  still  remains  to  say  something  of  the  diagnosis  of  the 
different  forms  of  valvular  disease  one  from  another.  This 
depends  for  the  most  part  on  the  character  of  the  murmurs,  and 
the  extent  to  which  they  are  audible  over  the  prsecordial  area.  A 
murmur  may  be  conveyed  beyond  the  area  of  one  valve  into  the 
area  of  another,  when  it  will  be  necessary  to  compare  carefully  the 
intensity  of  the  sound  at  different  points.  Aortic  regurgitation 
and  mitral  regurgitation  are  nearly  always  indicated  by  their 
characteristic  murmurs ;  though  it  is  doubtful  if  one  can  speak 
positively  as  to  mitral  regurgitation  unless  the  murmur  is  heard 
behind  at  the  angle  of  the  scapula  as  well  as  in  front  at  the  apex, 
murmurs  of  more  limited  range  being  possibly  produced  within 
the  ventricle  itself.  On  the  other  hand,  mitral  obstruction  fre- 
quently exists  without  its  characteristic  murmur,  which  may 
require  for  its  development  a  certain  force  of  auricular  contraction 
in  proportion  to  the  obstruction  at  the  valve.  Pure  presystolic 
murmurs,  pure  diastolic  murmurs,  and  others  intermediate  in 
rhythm,  when  heard  at  the  exact  impulse  (and  not  heard  at  the 
base),  are  very  strong  evidence  of  mitral  obstruction.  But 
murmurs  almost  identical  with  these  are  sometimes  produced  at 
the  apex  by  aortic  regurgitation,  a  fact  first  noted  by  Austin 
FUnt. 

In  cases  of  incompetent  mitral  and  tricuspid  valves,  with 
resulting  regui'gitation,  it  has  also  to  be  determined  whether  the 
lesion  is  a  chronic,  old-established  contraction  of  the  valves,  or  an 
acute  diseaae  of  the  valves,  or  a  dilatation  of  the  orifice,  whether 
recent  or  old.  It  has  already  been  shown  that  the  ventricles  may 
become  dilated  from  alterations  in  the  nutrition  of  their  musculaj* 
walls,  and  this  dilatation  has  been  shown  to  prevent  the  normal 
tension   of  the  auriculo-ventricular  ring   bounding  the  orifice. 
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FrognoaU. — The  efficiency  of  the  lieart  as  a  propelUti^  organ, 
and  not  the  loudness  of  the  murmur,  must  be  taken  as  ttie  guide 
to  an  estiniiite  of  the  duration  of  Hte,  Acute  temp«iiry  dilata- 
tions may  be  entit-ely  recovere<l  ft-om,  but  pronounced  valvular 
disease  is  practically  incumble.  The  mo^t  that  can  be  done  is  to 
preserve  the  efficiency  of  the  organ  as  long  as  possible,  and  this 
may  be  to  the  end  of  a  long  hte.  The  object  is  attained  if  ^e 
lesion  is  but  slight,  or  if,  when  the  patient  is  relieved  from  undue 
strain  of  body  or  mind,  and  is  put  under  the  best  possible  condi- 
tions in  every  respect,  an  adequate  compensatory  hypertrophy  is 
developed.  Even  under  relatively  adverse  circumstances,  wiui  a 
comparatively  severe  lesion,  the  heart  may  remain  m  atabt  que 
for  years.  In  any  given  case  one  should  take  into  consideration 
the  valve  affected,  the  condition  of  the  heart  at  the  time,  and  the 
history  of  the  patient's  illness.  When  a  patient  comes  under 
treatment  for  the  first  time,  his  temporary  improvement  is  highly 
probable  ;  but  frequent  relapses,  argue  insufficient  compensation, 
and  a  short  future.  The  amount  of  hypertrophy  and  dilatation 
compai'ed  with  the  duration  of  the  illness,  so  far  as  it  can  be 
estimated,  will  show  the  probable  rate  of  progress  that  may  be 
expected ;  but  considerable  allowance  must  be  made  for  tlie 
effects  of  treatment,  if  it  has  not  been  thoroughly  instituted.  As 
to  the  valve  affected,  something  has  been  already  said.  Aortic 
obstruction  is  least  serious,  aortic  wsurgitation  most.  Mitral 
obstruction  often  remains  stationary  &r  many  years,  but  much 
constriction  may  be  very  rapidly  fatal.  Free  mltial  regurgitation 
also  tends  to  shorten  life  considerably.  The  pi'ognods  is  naturally 
more  grave  when  two  or  more  lesions  co-exist;  aortic  disease 
rapidly  terminates  when  the  mitral  valve  becomes  secondarily 
involved,  and  tricuspid  regiu-gitation  is  a  serious  complication  of 
left^de  disease.  Persisting  pyrexia  should  make  one  suspect 
malignant  endocarditis,  when  the  prognosis  becomes  at  once  un- 
favourable. 

Treatment. — The  mere  presence  of  an  endocardial  murmur, 
the  result  of  old  disease,  does  not  call  for  any  special  ti'eatment 
by  drugs  so  long  as  the  ventricle  remains  unaffected,  or  slightly 
hypertrophied,  and  not  dilated.  All  that  is  necessary  is  to  warn 
the  patient  against  over-strain  and  over'Oxertion,  to  maintain  the 
nutritive  powers  of  the  body,  without  allowing  excess,  and  in 
case  there  is  a  tendency  to  deficient  nutrition  to  meet  it  by  cod- 
liver  oil,  iron,  and  other  tonics.  When  symptoms  definitely  show 
themselves,  such  as  ehortneas  of  breath  and  palpitation,  more 
decided  action  is  required;  and  the  treatment  involves  three 
indicationB  which  may  have  to  be  pursued  with  more  or  less  vigour, 
according  to  the  stage  or  severity  of  the  disease  : — 
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infusion  OF  10  or  15  minims  of  the  tincture  may  be  given  every  three 
or  four  hours  at  firat,  and  after  twelve  or  twenty-four  hours  less 
frequently  or  in  smaller  dosea.  The  usual  effect  is  that  the  heart 
beats  more  slowly  and  powerfully,  free  diuresis  takes  place,  dropCT 
and  dyspnosa  diminish,  and  the  comfort  of  the  patient  is  secured. 
But  its  action  requires  to  be  watched ;  an  overdose  causes  very 
slow  pulse,  with  sickness  and  headache. 

Digitalis  is  not  suitable  for  all  conditions  of  valvular  disease;  it 
is  contnv-indicated  in  oises  of  hypertrophy  without  dilatation, 
when  the  heart's  beat  is  powerful,  of  mooerote  quickness  only,  or 
even  slow,  and  nearly  or  quite  regular.  It  only  increases  the 
violence  of  contraction  in  such  conditions,  which  arise  more  often 
in  connection  with  aortic  disease  than  with  mitral  disease,  and 
hence  digituUs  is  less  often  of  use  in  the  former. 

In  aortic  regurgitation  the  fact  that  digitalis  prolongs  the 
diastole  seenui  in  one  respect  to  be  a  disadvantage :  for  since 
during  the  diastole  the  blood  flows  back  from  the  aorta  into  the 
ventricle,  the  longer  the  diastole  the  greater  the  regurgitation, 
and  the  less  for  the  time  being  is  the  supply  of  blood  to  the  brain 
and  other  tissues.  There  would  thus  be  a  greater  risk  of  syncojM 
from  aortic  disease  during  the  use  of  digitalis  ;  but  the  tendency 
is  probably  as  a  rule  neutralised  by  the  more  powerful  action  o( 
the  heart  during  systole.  As  a  fact,  digitalis  has  generally  a 
smaller  field  for  service  in  the  slower  and  more  forcible  action  of 
aoitjc  disease ;  but  when  the  ventricle  is  acting  feebly  and  irregu- 
larly, it  may  be  used. 

Si3me  other  drugs  have  a  similar  action  with  digitalis.  The 
most  important  of  these  is  strophanthus ;  of  this  5  to  7  minimt  of 
tincture  (1  in  20)  should  be  given  as  a  dose  ;  it  is  not  so  generally 
trustworthy  as  digitalis.  Convallaria  (5  to  '60  minims  of  a  1  in  8 
tincture)  and  cafiein  citrate  (5  to  10  grains)  are  also  empl<^ed. 
Strychnine  also  acts  as  a  valuable  cardiac  tonic,  and  may  be  given 
in  doses  of  5  or  7  minims  of  the  liquor  internally,  or  3  to  5  in- 
jected subcutaneously. 

The  stimulant  action  of  brandy,  ether,  or  ammonium  carbonate 
is  required  in  the  more  critical  stages. 

In  aortic  disease  with  hypertrophy,  one  of  the  most  distressing 
symptoms  is  the  violent  action  of  the  heart,  and  the  throbbing  of 
the  great  vessels  in  the  neck  and  over  the  body  generally ;  and 
this  may  be  much  relieved  by  the  use  of  a  smaU  dose  of  tincture 
of  aconite  (1  to  3  minims),  by  bromides,  or  by  a  small  dose  of 
morphia. 

Other  Qmptoms  and  complications  may  have  to  be  treated. 
Pain  over  the  heart  is  often  severe,  and  may  be  relieved  by  bella- 
donna plasters,  by  small  doses  of  morphia  internally,  or  by  sub- 
cutaneous injection  in  some  cases ;  but  thb  drug  must  be  used 
with  very  great  caution,  and  not  at  ail  in  advanced  cases  with 

21. 
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much  cyanosis.  Cough  may  be  treated  with  small  doses  of  expec- 
torants and  sedatives ;  and  vomiting  by  effervescing  salines.  Little 
can  be  done  for  the  secondary  affections  of  the  lungs.  Slight 
pleural  effusion  may  be  treated  by  the  application  of  tincture  of 
iodine  ;  larger  effusions  may  be  tapped.  Induration  of  the  lung 
is  not  amenable  to  local  treatment ;  pulmonaiy  haemorrhage  is 
rarely  sufficient  to  threaten  life,  and  does  not  require  styptics. 

Cerebral  embolism,  again,  is  beyond  the  reach  of  direct  treat- 
ment, but  embolism  of  an  artery  in  one  of  the  limbs  must  be  met 
by  the  application  of  warmth,  to  avoid  as  far  as  possible  the  super- 
vention of  gangrene.  Throughout,  the  diet  should  be  in  moderate 
quantity,  light,  easily  digestible,  and  unstimulating.  With  a  much 
weakened  heart,  and  in  late  stages,  however,  stimulants  in  the 
form  of  brandy,  whisky,  or  sherry,  will  form  an  essential  part  of 
the  treatment. 

The  hill-climbing  of  Oertel  and  the  baths  with  graduated  exer- 
cises employed  by  Schott,  at  Nauheim,  do  not  seem  so  suitable  for 
the  treatoient  of  valvular  lesions  a.s  for  other  less  |)ermanent  lesions 
of  the  heart,  unless  in  quite  early  stages.  They  will  be  described 
later  (p.  5;^9). 


CONGENITAL  MALFORMATIONS. 

Malformations  of  the  heai-t  arise  fi-om  defects  in  its  develop- 
ment, which  is  normally  not  complete  until  the  closiu^  of  the 
ductus  arteriosus  and  fonimen  ovale  some  days  after  bii*th ;  and 
their  oi-igin  can  be  only  understood  from  a  knowledge  of  the 
manner  in  which  development  pi-obably  proceeds.  The  organ 
commences  as  a  straight  tube,  receiving  a  single  vein  behind, 
and  giving  off  a  single  ai-terial  tube  in  front;  it  subsequently 
becomes  bent  on  itself,  and  for  a  time  consists  of  two  cavities — 
an  auricle  and  a  ventricle.  A  septum  then  arises  in  the  auiicle, 
and  later  a  septiun  grows  up  in  the  single  ventricle  from  apex 
to  base.  Fui*ther,  the  aorta  and  pulmonary  ai-tery  arise  by  the 
growth  of  a  septum  in  the  first-formed  single  arterial  tube ;  and 
the  final  change  takes  phice  when,  in  consequence  of  the  diversion 
of  blood  to  the  lungs  after  birth,  the  ductus  arteriosus  and  fora- 
men ovale  are  both  closed. 

Arrest  of  this  pixxiess  in  any  stage  will  lead  to  a  (x)ngenital 
malformation.  It  lias  occurred  so  early  as  to  leave  the  heart 
with  only  two  cavities — an  auricle  and  a  ventiicle ;  or  with  three 
cavities — a  ventricle  and  two  auricles.  But  these  ai*e  very  i-are 
cases,  and  the  childi-en  mostly  live  but  a  shoi-t  time  after  birth. 
A  more  common  malformation  is  that  of  a  deficient  septum  ven- 
trieiUarum,  According  to  the  stage  of  development  at  which  the 
arrest  has  taken  place,  the  deficiency  may  be  a  very  large  one. 
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or  a  mei-e  pei-foiution  in  the  upper  part ;  and  in  this  latter  case 
the  aperture  occupies  the  uppermost  tendinous  portion  of  the 
septum,  which  lies  between  the  anterior  and  the  right  posterior 
aortic  valves,  and  is  known  aa  the  "  undefended  apace."  When 
the  deficiency  is  a  large  one,  the  aorte,  frequently  arises  Irom  the 
right  ventricle,  or  from  both  right  and  left  ventricles,  and  the 
foi'amen  ovale  and  ductus  arteriosus  may  one  or  both  be  pei-vious. 
The  defect  of  the  septum  ventriculorum  is  comnionly  brought 
about  by  constriction  at  the  outlet  of  tAe  right  ventricle,  due  to 
union  of  the  pulmonary  valves,  to  constriction  of  the  pulmonary 
ai1#ry  or  its  orifice,  or  to  a  constriction  of  the  infundibular  portion. 
The  increivsed  pressure  which  this  pi-oduces  in  the  right  ventricle 
is  i-elieved  by  the  blood  flowing  through  the  septum  into  the  left 
ventricle,  and  the  aperture  in  the  septum  is  thus  kept  perma- 
nently open.  If  the  constriction  of  the  pulmonary  outlet  takes 
pljice  after  the  septum  of  the  ventricles  is  complete,  either  the 
foramen  ovale  or  the  ductus  ai-teriosus  must  remain  pervious. 

Constriction  or  oblitflmtioti  of  the  nortic  orifice  or  of  one  &uri- 
culo-ventriculai'  orifice  sometimes  occui-s,  and  similarly  interferes 
with  the  course  of  the  ciivulation  and  the  normal  development 
of  the  heait ;  and  complete  tntnsposition  of  the  aorta  and  pul- 
monary artery  has  also  been  observed. 

The  ductus  arteriosus  and  the  foramen  ovale  may  remain  un- 
closed without  any  obvious  reason — probably,  however,  from  a 
temporai-y  obstruction  to  the  circulation  at  the  time  of  birth ;  but 
it  must  be  remembered  that  more  or  less  patency  of  the  ftH-amen 
ovale  is  a  very  common  condition  in  perfectly  healthy  individuals, 
a  mere  fissure  or  narrow  valvular  opening  being  insufficient  of 
itself  to  allow  of  any  free  passage  of  the  blood  from  one  cavity  to 
the  other. 

Instead  of  tliree  sigmoid  valves  in  the  aorta  or  nulmonaiy 
aitery  there  may  be  only  two,  or  there  may  be  four.  This  change 
may  exist  in  association  with  other  deformities,  but  if  alone  it  is 
less  likely  to  give  rise  to  difHculties  at  birth  than  to  lay  the 
foundation  of  disease  in  later  life. 

O&nsation. — Little  is  known  of  the  cause  of  arrested  develop- 
ment of  the  heart.  When  pulmonary  stenosis  appears  to  have 
been  the  primary  lesion,  this  has  been  attribute  to  an  intra- 
utorine  rheumatic  endocnniitiri  \  and  the  fact  that  the  right  side 
of  the  heart  has  been  affected,  rather  than  the  left,  which  is  more 
susceptible  in  extra-uterioe  life,  is  supposed  to  be  explained  by 
the  proportionately  greater  amount  of  work  performed  by  the 
right  ventricle  during  intra-uterine  existence. 

Symptoms. — MalformationM  of  the  heart  are  connnonly  aec«>m- 
panied  by  a  series  of  symptoms,  the  moat  prominent  of  which 
is  a  atrongly-marked  lividity,  due  to  imperfect  aeration  of  the 
blood.     Hence  the  torma  cyanona  and  morhas  cteruleut  have  been 


used  to  distinguish  tliww  cases,  tliougb  the  fonni'i-  has  now 
a  more  general  application  to  aU  coniiitious  of  hvidity,  however 
produced.  lu  the  present  case,  the  tividity  is  most  marked  in 
the  prominent  parts  of  the  face — the  cheeks,  lipa,  nose,  and  eurs, 
and  in  the  fingers  ajid  toes.  In  slighter  cases  it  is  only  n  richer 
red  than  natural ;  in  tlie  eevei-est  ciifiea  it  is  purple  almost  to 
bl&cknesG,  and  any  exei'tion  at  once  increases  tlie  distension  of 
the  vessels  and  deepens  the  colour.  The  chronic  stagnation  tends 
to  cause  thickening  of  tlie  parts  affected,  and  the  nose  and  lips 
are  coarse,  while  the  ungual  phalanges  of  the  fiiigei'S  or  toes  are 
thickened  much  beyond  the  rest  of  the  fingera,  or  "  clubbed." 
The  blood  shows  in  a  remarkable  degree  the  great  excess  of  red 
corpuscles  which  is  met  with  in  all  cases  of  cyanosis ;  thus  the 
coipuscJea  have  been  found  to  uumber  from  8,000,000  to  9,U00,OOO 
per  cubic  millimeter  and  the  hicmoglobin  may  reach  from  110  to 
IGO  per  cent,  of  the  normal.  Tho  patient  is  incapable  of  much 
exertion,  from  the  readiness  with  which  dyspncea  su])ervene8,  and 
is  also  peculiarly  susceptible  to  cold  or  exposiu«,  and  easily  suffers 
fixnn  attacks  of  catarrhal  bronchitis.  In  later  stages  cedema  of 
the  legs,  ascites,  enlarged  liver,  and  albuminuria  supervene ;  or 
the  patient  may  succumb  to  bronchilia ;  or  tuboroidar  disease  of 
the  lung  may  be  the  cause  of  death. 

The  Physical  Signs  do  not  always  give  precise  data  as  to  tlie 
malformation  present.  The  pnucoi-dial  region  is  sometimes  pro- 
minent and  the  dulness  encroaches  upon  the  sternum  iu  conse- 
quence of  the  dilatation  and  hypertrophy  of  the  right  vcuti-icle. 
Most  commouly  a  syMtolic  murmiu'  is  heard,  either  over  the  prtu- 
cordial  region  generally,  or  over  the  base  of  the  pulmonary  ai-twy, 
since  an  obstruction  of  this  vessel  is  so  frequently  a  factor  in  tho 
disease.  The  munnur  may  be  heard  behind,  or  it  is  localised  to 
the  front ;  sometimes  it  is  accompanied  by  a  systolic  thrill.  But 
cises  of  marked  cyanosis  may  occur  without  any  au-diac  munnur. 
The  exact  canse  of  cyanosis  lias  been  much  deliut«Kl,  and  uuder 
the  circumstances  the  view  was  natural  that  it  was  due  to  a 
mixture  in  the  heart  of  venous  and  arterial  blood ;  hut,  in  otiier 
conditions,  gi'eat  cyanosia  occiu's  without  any  mixtm'e  of  tlie 
two  currents ;  aiul,  on  the  whole,  it  seems  more  probable  tlinl 
the  chief  cause  of  the  bUieness  is  delicient  aiinition  of  the  blood 
fi-om  obstructiou  of  tho  pulmonary  artery,  and  tho  cii-culation  of 
the  blood  thus  imperfectly  aSiuted.  Simple  deiiciency  of  the 
septum  vcntriculorum  may  occur  witliuut  cyanosis,  when  tho 
blood  iiasses  from  the  left  to  the  riglit  ventricle,  producing  a 
murmur,  and  perlui]>s  a  tlirill,  in  the  lowei'  jnu't  of  the  prtecordial 
region;  and  tho  ductus  arteriosus  may  remain  patent  without 
cyanosis,  causing  sometimes  a  piijlonged  murmur  running  through 
s)-Btole  into  diastole,  and  waxing  and  waning  in  loudnexs. 

nvgnwiB. — Congenital  mulfoi'mtitious  ai'c  ulways  uufavoumhle. 
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Cixses  of  aevfipe  defect  live  but  a  few  houi-s  or  dayx ;  others  of 
sliglitcr  dcp-ee  survive  five,  ten,  op  twenty  yeai's ;  and  even 
persons  witli  very  ill-developed  organs  have  occasionally  I'eached 
middle  age.  In  any  given  case  the  prognosis  must  depend 
upon  the  evidences  of  airdiac  efliciency  in  the  history  of  the 
patient,  i-nther  than  upon  any  opinion  tis  to  the  nature  of  the 
roalfomiution. 

Treatment. — This  ia  entirely  palliative.  The  patient  must  be 
kept  alwnys  thoroughly  wami,  and  protected  from  exposure  to 
cold  and  tmni  undue  exertion.  The  symptoms  of  the  later  Btagea 
must  be  doalt  with  us  in  cases  of  acfjuired  valvular  disease. 


UTOCARDITIS. 

Myocanlitis,  or  inflammation  of  the  muscle  of  the  heart,  may  be 
either  acute  or  chronic.  Chronic  ■myoeardilia  can  only  bo  recog- 
nised in  its  final  stage  of  fibroid  change,  and  is  included  in  the 
description  of  fibroid  degeneration  (p.  536). 

Acute  myoeardilia  occurs  mostly  in  connection  with  pericarditis 
or  endocarditis.  In  fatal  cases  of  pericarditis,  the  layer  of  mus- 
cular tissue  immediately  under  the  peiicardium  is  sometimes 
seen  to  be  paler  than  normal,  as  if  fatty  ;  and  in  cases  of  adherent 
jjericardium,  bands  of  fibrous  tissue  may  be  found  extending  from 
the  surface  into  the  substance  of  the  heait.  These  seem  to  show 
that  the  inflammation  which  attacks  the  pericardium  aSects  at 
the  same  time  the  deepei'  structures,  the  early  stage  of  the 
change  lieing  one  of  infilti'ation  with  leucocj-tes.  This  condition 
may  lie  i-ecovered  from,  or  there  may  Ijo  fibrous  transformation 
of  the  efl'used  products.  It  occurs,  like  the  pericarditis  with 
which  it  is  n.>;sociated,  chiefly  in  rheumatism.  An  idiopathic 
primary  form  has  been  described,  but  it  is  exti-emely  rare. 

A  more  local  inflammation  of  the  heart's  muscle  results  from 
endocarditis,  where  tilceration  of  a  valve  extends  to  its  base,  and 
then  invades  the  muscle  ;  or  where  vegetations  or  semi-detached 
fr:ignients  of  an  ulcerating  valve  set  up  ulceration  in  adjacent 
parts  of  the  endocardium  by  friction  or  contact,  and  this  involves 
the  myocardium.  The  effects  ujx>n  the  general  circulation  may 
l>e  of  the  sjime  kind  as  those  of  malignant  endocarditis. 

A  third  form  is  suppurative  myocarditis,  which  is  chiefly  the 
result  of  pyKmLi.  Small  abscesses  occur  in  the  substance  of  the 
heait,  mostly  in  the  wall  of  the  left  ventricle,  and  may  approach 
so  near  to  the  pericardium  as  tfl  rupture  into  Ws  cavity  and  set 
up  acute  |iencarditis.  This  form  of  myocarditis  occurs  especially 
in  connection  with,  and  secondai-y  to,  acute  necrosis  of  the  long 
bones  (see  Pj-semia,  p.  U.'i). 
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The  Symptoms  of  myocarditis  are  by  no  means  pronounced. 
When  it  accompanies  pericarditis  or  ulcerative  endocarditis,  they 
may  be  entirely  lost  in  the  symptoms  due  to  these  conditions. 
It  probably  causes  more  feebleness  of  contraction  of  the  heart, 
with  feeble  or  iiTegular  pulse,  and  it  increases  dyspncea,  and  the 
tendency  to  collapse ;  but  its  share  in  producing  itieae  when  peri- 
carditis or  endocarditis  is  present  will  be  difficult  to  recognise. 
Some  enlargement  of  the  prsecordial  dulness,  from  pelding  of  the 
ventricular  walls,  may  be  expected.  The  symptoms  of  abscess  of 
the  heart  are  also  uncertain,  and  the  diagnosis  from  physical 
signs  equally  obscure. 

Prognosis  and  Treatment  have  little  place  where  diagnosis  is 
so  untrustworthy ;  but  the  form  associated  with  rheumatic  peri- 
carditis is  the  only  one  that  can  be  looked  upon  as  curable,  and 
here  the  treatment  pursued  for  the  relief  of  the  accompanying 
lesion  will  be  applicable ;  the  support  of  the  failing  heart  being 
the  main  indication. 


DEGENERATION  OF   THE  MYOCARDIUM. 

The  muscular  wall  of  the  heart  is  liable  to  the  following  forms 
of  degeneration — Pigmentary,  faitj/y  and  JUbroid, 

Pigmentary   Degeneration. 

(Brovm  Atrophy  of  the  ffeart.) 

The  heart  is  smaller  than  normal,  and  the  muscular  fibre, 
instead  of  having  a  full  red  colour,  is  of  a  dull  brownish  red,  and 
softer  and  more  friable  than  is  natural.  Under  the  microscope 
the  fibrillse  are  seen  to  contain  a  number  of  minute  yellow 
granules.  It  occurs  in  senile  and  cachectic  conditions,  being 
common  in  fatal  cases  of  malignant  disease  of  other  organs. 

Fatty  Degeneration. 

This  change  in  the  muscular  fibres  must  be  distinguished  from 
the  deposit  of  fat  about  the  heart  (see  p.  538).  In  the  latter  the 
ordinary  adipose  tissue  is  deposited  beneath  the  pericardium,  and 
invades  the  muscular  fibre  by  the  growth  of  fat-cells  between  and 
amongst  them.  In  the  former,  or  time  fatty  degeneration,  the 
muscular  fibrillse  themselves  are  the  seat  of  minute  fat  granules, 
which  replace  the  true  sarcous  elements  and  rob  the  muscle  of  so 
much  of  its  contractile  tissue.  This  true  fatty  degeneration  occurs 
in  different  forms ;  the  muscular  wall  may  be  uniformly  affected, 
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or  the  fatty  changes  may  be  limited  to  a  small  patch,  or  to  tlie 
layer  underlying  the  pericardium,  as  described  under  myocarditis, 
or  it  may  consist  of  streaks  and  lines  on  the  inner  surface  of  the 
heart.  When  the  affection  ia  general  the  heart  is  of  softer 
consistence,  more  easily  lacerable,  of  pale  pink  or  buff  colour,  and 
often  somewhat  larger  than  normal,  from  yielding  of  the  affected 
muscular  tissue.  When  the  fat  is  deposited  in  Unes  or  streaks  it 
gives  a  characteristic  appearance,  the  lines  of  pale  yellow  colour 
lieing  often  ananged  upon  the  darker  red  muscle,  like  the  markings 
of  a  tabby  cat.  They  are  seen  mostly  on  the  musculi  papillares, 
and  nearly  always  affect  the  ventricles,  the  left  more  <^ten  than 
the  right. 

iEtiology. — The  causes  of  fatty  degeneration  of  the  heart  are 
general  and  local.  It  may  be  the  result  of  a  general  tendency  to 
degeneration,  such  as  occui-s  at  an  advanced  age ;  it  is  seen  con- 
stantly in  pernicious  anfemia,  and  often  in  other  forms  of  anemia, 
in  purpura  and  scurvy,  and  in  cachectic  conditions,  such  as  phthisis 
and  cancer ;  in  poisoning  by  phosphorus,  and  by  some  mineral 
poisons  (lead,  antimony,  arsenic).  In  most  of  the  acute  febrile 
diseases  the  consistency  of  the  heart  is  sometimes  altered,  as  the 
result  of  a  finely  granular  condition  of  the  muscular  fibres,  which 
is  probably  not  to  be  separated  from  fatty  degeneration.  This  is 
the  case  in  enteric  and  typhus  fevers,  in  yellow  fever,  diphtheria, 
small-pox,  and  measles.  The  most  impcn-tant  local  condition  is 
obstruction  or  narrowing  of  the  coronary  arteiy,  by  which  the 
nutrition  of  the  heart^wall  is  necessarily  impaired.  This  may 
arise  from  atheromatous  or  syphilitic  changes  in  the  vessels,  or 
from  thrombosis  or  embolism.  Fatty  degeneration  also  arises  from 
myocarditis,  and  happens  in  connection  with  long-standing  valvular 
disease,  or  dilatation  from  other  causes. 

Symptoms. — These  are  mainly  those  of  diminished  force  in  the 
ventricular  contraction.  The  impulse  is  feeble ;  the  precordial 
dulness  may  be  increased  if  dilatation  co-exists,  but  is  often  quite 
natural.  The  heart's  sounds,  especially  the  first,  are  faint,  and 
the  radial  pulse  is  small  and  feeble.  An  apex  murmur  is  ooca- 
sionatly  pi-esent.  The  rhythm  varies;  it  may  be  regular  or 
irregular.  The  bents  may  be  frequent,  or,  on  the  otfeer  hand, 
they  are  slower  than  normal,  falling  to  twenty  or  less  in  the 
minute.  Pain  is  not  generally  prominent  as  a  symptom;  and 
pallor,  attacks  of  syncope,  and  dyspntea,  chiefly  on  exertion,  but 
sometimes  constant,  are  the  more  usual  effects.  The  syncopal 
attacks  may  be  nothing  more  than  transient  faintness,  or  there 
may  be  complete  unconsciousness.  Occnsionally  thoy  have  much 
i-esemblance  to  cerebral  attacks,  with  a  sudden  fall,  coma,  stertor, 
and  convulsive  twitchings ;  or  they  may  be  like  epileptic  fits. 
Recovery  from  the  attack  takes  place  without  hemiplegia.  Some- 
times the  dyspnoea  has  the  characters  of  Oheyne-Stokes'  reepira- 
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tion.  Slight  oedema  of  the  feet  may  be  present,  but  rarely  a 
well-marked  dropsy,  and  there  is  almost  entire  absence  of  the 
signs  of  venous  congestion  which  are  seen  in  valvular  disease.  In 
other  respects  the  functions  of  the  body  are  badly  performed,  and 
nutrition  is  imperfect.  The  tissues  are  soft,  muscular  power  is 
diminished,  the  appetite  is  poor,  and  digestion  is  bad.  Death  may 
happen  in  one  of  the  syncopal  attacks,  or  quite  suddenly,  or  by  a 
more  or  less  prolonged  asthenia.  In  a  certain  proportion  of  cases, 
rupture  of  tlie  heart  takes  place.  Localised  fatty  degeneration, 
occurring  in  the  course  of  old  disease  of  the  heart,  or  in  pernicious 
amemia,  may  give  rise  to  no  obvious  symptoms.  On  the  other 
hand,  the  acute  change  in  the  heart,  which  takes  place  in  the 
course  of  severe  p3rrexial  illnesses,  like  typhoid  fever,  can  be  readily 
recognised,  and  its  progress  watched.  The  pulse,  hitherto  rapid, 
becomes  weak  and  irregular,  the  cardiac  impulse  is  feeble,  the 
apex-beat  is  displaced  outwards,  and  the  first  sound  is  so  faint  as 
to  be  scarcely  audible.  Marked  pallor,  or  in  later  stages  lividity 
of  face,  indicates  the  failure  of  the  circulation. 

Diagnosis. — Fatty  degeneration  does  not  always  give  sufficiently 
clear  indications  for  its  recognition.  The  evidences  of  feeble 
cardiac  action,  not  apparently  due  to  valvular  disease,  or  ordinary 
dilatation,  together  with  marked  dyspncea,  or  the  peculiar  syncopal 
attacks  in  a  person  of  advanced  age,  are  the  chief  points  to  note. 
Degenerative  signs  elsewhere  are  of  little  value,  but  their  absence 
might  be  regarded  as  opposed  to  the  diagnosis. 

Prognosis. — Except  in  the  form  that  occurs  in  acute  illnesses, 
the  condition  is  probably  incurable. 

Treatment. — This  must  consist  in  avoidance  of  undue  exertion, 
of  making  efforts  with  the  breath  held,  or  of  mental  excitement ; 
in  the  use  of  a  diet,  with  more  nitrogenous  food  and  less  of  the 
fatty,  starchy,  and  saccharine  elements;  in  moderate  doses  of 
stimulants,  and  the  exhibition  of  tonics,  such  as  quinine,  arsenic, 
iron,  and  strychnine.  Digitalis  must  be  given  with  caution,  and 
only  in  cases  where  the  beat  is  frequent  and  irregular,  with 
evidence  of  dilatation. 

Cardiac  failure  in  enteric  fever  requires  the  free  employment  of 
stimulants,  with  ammonia  and  digitalis  in  frequent  doses. 

Fibroid  Degeneration. 

In  this  form  of  degeneration,  the  muscular  tissue  of  the  heart 
is  replaced  by  white  fibrous  or  connective  tissue.  The  change  is 
in  most  instances  partial,  and  affects  especially  the  left  ventricle, 
so  that  streaks  and  patches  of  a  white  colour  are  seen  in  the 
muscular  substance.  In  extreme  cases,  on  the  other  hand,  the 
whole  ventricle  may  be  converted  into  fibrous  tissue,  but  even  here 
some  traces   of  muscular  fibre  may  be  found  on  microscopical 
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examination.  Though  the  co-eziBtence  of  peri-  or  endo-carditiawill 
sometimes  show  that  it  is  inflammatory  (cAronie  myoearditis, 
ittterafili/tl  myocarditit),  its  origin  in  this  way  cannot  always  be 
demonstisted.  It  may  result  from  malnutrition  consequent  upon 
obstruction  of  the  coronary  art«ries,  or  upon  the  chronic  stagna- 
tion in  the  coronary  veins,  which  occurs  in  various  pulmonaiy 
disorders.  It  has  been  ascribed  also  to  alcoholism,  to  long- 
continued  congestion,  and  to  syphilis  {sj/phUMc  mj/ocaniiti^. 
The  heart  affected  with  fibroid  disease  may  be  hypertrophied  oe 
dilated,  or  the  subject  of  adherent  pericardium ;  but  often  the 
affected  part  of  the  heart's  wall  is  thinner  than  normal,  and  it 
may  be  bulged  out  into  a  distinct  aneurysm;  indeed,  fil»t>id 
degeneration  is  the  chief  cause  of  aneurysms  of  the  wall  of  the 

The  Symptoms  of  fibroid  d^eneration  are  not  distinctive.  In 
some  cases,  apparently  perfect  health  has  been  enjoyed  till  the 
patient  has  suddenly  fallen  dead ;  in  others,  the  symptoms  have 
been  tlioee  of  valvular  disease.  There  may  be  in  uieee  instances 
evidence  of  dilatation,  or  the  murmur  of  mitral  regurgitation. 

The  Treatment  is  that  of  cardiac  dilatation  or  valvular  disease. 


BUPTUBE  OF   THE  HEART. 

Apart  from  injury,  this  is  mostly  a  consequence  of  fatty 
degeneration ;  in  a  very  small  proportion  of  cases,  its  cause  is 
alMcess,  malignant  endocarditis,  or  aneurysm.  It  occurs,  like 
fatty  degeneration,  in  old  people,  and  not  infrequently  follows 
muscular  efforts.  The  left  ventricle  was  the  Beat  of  the  rupture 
in  three-fourths  of  the  cases  on  record.  The  patient  is  suddenly 
seized,  an<l  dies  almost  instantaneously,  death  being  preceded  only 
by  intense  cardiac  pain,  fiallor,  and  unconsciousness,  or  a  few 
convulsive  twit«hings.  In  rare  cases  life  has  lasted  some  hours, 
or  even  days,  with  [nlloi',  cold  sweats,  feeble  pulse,  and  sighing 
respiration.  It  may  then  closely  resemble  the  rupture  of  an 
aneurysm  into  the  pericardium.  Absolute  rest,  with  the  head 
low,  maintenance  of  bodily  warmth  by  external  applications,  and 
of  the  circulation  by  small  quantities  of  stimulants  frequently 
administered,  are  clearly  the  indications  for  the  almost  hopeless 
treatment  of  such  a  condition. 


ANEUBTSH  OF  THE  HEART. 

Intimately  related  to  fibroid  degeneration  are  aneurysms  of  the 
walls  of  the  heart ;  indeed,  fibroid  degeneration  is  the  cause  in 
nearly  all  cases.     The  wall  of  the  cavity  affected  is  weakened  at 
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ono  spot  by  this  conversion  of  its  muscular  fibre  into  white  fibrous 
tissues,  and  dilates  under  the  pressure  of  the  blood  into  a  sac. 
The  left  ventricle  is  their  usual  seat,  and  only  a  few  cases  are  on 
record  of  aneurysms  of  the  other  three  cavities.  In  two  cases  out 
of  three  they  occupy  the  apex ;  they  form  rounded  sacs,  of  which 
the  communication  fi'om  the  ventiicle  may  be  of  the  same  size  as 
the  sac  itself,  or  very  much  smaller.  The  former  variety  is  more 
frequent  when  they  arise  at  the  apex — that  is,  the  anemysm  is 
continuous  with  the  cavity  of  the  ventricle;  the  latter,  moi*e 
sacculated  vaiiety,  occm*s  more  often  at  the  side  or  the  base  of  the 
ventiicle.  In  size  they  h§ve  been  compared  to  nuts,  fowls*  eggs, 
or  small  oranges ;  a  few  have  been  much  larger.  The  walls  ai-e 
generally  very  thin,  and  sometimes  infiltrated  with  calcareous 
matter;  they  are  lined  by  endocai-dium,  and  mostly  contain 
fibrinous  coagulum.  They  have  been  found  at  all  ages,  from 
twelve  upwards ;  and  in  males  more  often  than  in  females. 

Symptoms,  if  present,  cannot  be  distinguished  fi'om  those  of 
other  cardiac  and  valvular  lesions,  with  which  the  aneurj^sm  may 
indeed  be  associated ;  but  in  a  considemble  pi'oportion  of  cases 
death  has  taken  place  either  suddenly,  and  prolmbly  from  syncope, 
or,  as  afterwards  pi'oved,  from  i-upture  of  the  aneurysm  into  the 
pericardium. 

Acute  aneurysms  of  the  heart  may  arise  from  ulcerative  endo- 
carditis of  the  ventricle  wall,  in  the  manner  mentioned  under 
Endocai'ditis,  and  this  is  a  rather  frequent  cause  of  aneurysm  of 
the  undefended  space  (p.  531),  as  well  as  of  the  valves  (p.  504). 
Aneurysms  of  the  undefended  spaces  are,  however,  sometimes 
congenital.  In  either  case,  the  sac  is  concave  to  the  left  ventricle. 
The  condition  is  not  recognisable  during  life. 


FATTY  OVERGROWTH. 

In  this  condition,  which  must  be  distinguished  fi-om  fatty 
degeneration,  the  surface  of  the  heart  is  overlaid  by  a  large 
quantity  of  fat,  so  that  the  muscular  fibres  may  be  entirely  con- 
cealed fi"om  view.  The  fat,  which  is  simply  an  overgrowth  of 
adipose  tissue  beneath  the  pericardium,  encroaches  upon  the  mus- 
cular wall,  and,  pressing  upon  the  musculai*  fibres,  causes  them  to 
waste  to  a  certain  extent.  It  occurs  for  the  most  pai-t  in  pei*sons 
suffering  from  general  excess  of  fat,  or  obesity. 

Symptoms. — In  the  more  pronounced  cases — like  those  of 
fatty  degeneiution  proper,  the  result  of  enfeebled  action  of  the 
heaii) — there  ai-e  diminished  impulse,  faint  sounds,  and  weak, 
small  pulse;  dyspnoea  on  exertion,  and  occasionally  attacks  of 
syncope.     Death  takes  place  suddenly  in  some  instances.     The 
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Bymptoma  may  be  in  part  due  to  accompenying  atheroma  of  the 
artei-ies. 

Treatment. — The  treatment  of  intty  infiltration  of  the  heart 
should  be  conducted  much  on  the  same  HneR  as  that  of  obtitity, 
with  due  conaideration  of  the  fact  that  the  heart  is  affected. 
Excess  ia  eating  and  drinking  should  be  avoided ;  alcoholic 
beverages  should  be  forbidden.  The  necessary  fluids  are  better 
taken  Portly  before  or  two  hours  after  a  meal  than  with  it.  The 
diet  should  consist  chiefly  of  lean  meat,  chicken,  fish,  green  vege- 
tables, a  little  ripe  Fruit,  while  starchy,  saccharine,  and  fatty  foods 
should  be  reduced  to  a  minimum. 

The  nystem  of  b-eatment  conducted  by  Schott  and  others  at 
Nauheim  is  probably  more  suitftble  to  fatty  over-growth  of  the 
heail  than  it  is  to  $evei-e  valvular  diseases. 

It  consists  partly  of  immersion  in  saline  baths,  partly  of  ref- 
lated exercifies  of  the  muscIcH  of  the  arms,  trunk,  and  lege  con- 
ducted slowly  against  resistance  on  the  part  of  an  attendant.  Tlie 
different  springs  of  Nauheim  have  a  temperature  of  from  00°  F. 
to  95^  F.,  and  contain  free  carbon  dioxide,  in  addition  to  the 
salines,  of  which  the  most  abundant  are  sodium  chloride,  and 
calcium  chloride  and  bicarbonate.  An  important  influence  is 
attributed  to  the  stimulating  action  upon  the  skin  of  the  saline 
ingredients,  and  the  minute  p&rticles  of  carbon  dioxide  gas.  An 
elaborate  series  of  movements  has  been  devised,  comprising  flexion 
and  extension  at  all  the  big  joints,  these  movements  being  made 
by  the  patient,  but  gently  opposed  throughout  by  the  attendant, 
"So  movement  is  repeated  at  the  same  sitting,  an  interval  of  rest 
occurs  between  any  two  successive  movements,  and  indications  of 
strain  or  dyspnoea  or  distress  are  the  signals  for  ceasing  the 
exercises. 

The  results  of  this  combined  treatment  are  stated  to  be  slowing 
and  lessened  irregularity  of  the  puke,  great  diminution  of  the 
precordial  dulness,  and  general  improvement  in  the  comfort  of  the 
patient. 

It  is  allowed  that  the  watei-s  of  Nauheim  may  be  successfully 
imitated  by  the  addition  to  other  waters  of  equivalent  proportions 
of  sodium  chloride  (1  to  3  per  cent.)  or  calcium  chloride  ('2  to  'fl 
per  cent.),  or  sufficient  quantities  of  bicarbonate  of  sodium  and 
hydrochloric  acid  to  cause  effervescence. 

Oertel'fi  method  combined  systematic  hill-chmbing  with  a  diet 
in  which  fluids  and  fatforming  elements  were  reduced  to  a  mini- 
mum ;  but  it  cannot  be  recommended. 
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IfEW  aSOWTHS   AlfD   PABASITES. 

TTniier  thLs  head  ^^^  mav  siiortly  mention  tittttrrU',  ^yrne^r.  ittpkUis. 
hydatidn,  jxliI  a/stiard. 

Tubercle. — ^Tub^nrles  not  mfr»?i|uenriy  form  in  (Connection  with 
inflammation  «if  the  peric:ir«iinm  {.lee  p.  .■)4'.)^  when  they  are  foonil 
as  whitish-srrev  «ir  vellowish  ^ninalatiomj.  motJtiv  in  the  ^abetance 
of  the  pericartiial  lymph  or  faLw*  membrane  unitintr  the  layers  of 
the  cavitv,  or  sometimes  ;u?nially  under  tiie  layer  oi  the  viisceral 
pericardium.  They  ixTur  in  the  course  of  jreneral  nibercoJoeii^  *jr 
at  lea.^t  3econ«Iarilv  r«5  tubercle  of  the  bn^nchial  «)r  media^stinal 
glan<i^.  or  of  the  hmga  and  pleura.  The  •iiafimotsis  oan  only  be 
made  from  the  apf»earance  of  pericaHitis  under  thot^e  circumstances^ : 
bnt  it  mn:*t  V*e  rf*memherwl  that  a  fiericarditi^.  which  is  not  tuber- 
cnlar.  may  alsr»  arif<e  in  the  course  of  phrhisL*.  I^oiaced  depositee 
of  tn>ierrle  are  exceeflin^ly  ranr. 

Ouieer. — Thi.H  attacks  the  henrt  in  different  forms,  chietfy  as 
lymph^jma,  sarcoma,  and  melanotic  cancer.  Fre«juently  the  heart 
ill  affected  an  a  cr>nHefjii#ince  rjf  wircrima  or  lymphoma  of  the  medi- 
ajaitina]  glands  ;  the  tumour  then  sprerids  alnnir  the  veins,  invades 
the  auricleH,  and  jip[»tf-ars  us  norluLir  elev.itions  und«=»r  the  pericar- 
dinm.  Hrmifftimes  the  tumour  is  secondare'  to  ;i  similar  :rr«>wth  in 
flome  other  |iart-  of  the  Vjoily.  A  prim^irj*  isoLit^^ii  dejn*:it  in  the 
heart  ix  exr-ewlin^rly  rare.  Tliere  are  no  symptoms  tfuit  are  dis- 
tinctive of  csmcer  of  tlie  hfsirt.  It  cjiidd  onl v  be  inf»»m»il.  in  certain 
cafleM,  from  theexi.Mtenceof  intm-thonicir*  r;ii»wtli.  Walshe  records 
a  ca>*e  where  thecrinvei-Mion  of  tlie  anteiior  wall  of  the  riijht  auricle 
int/>  cancer  was  iinattendfil  with  any  clini<-al  evideni*e  jWntin^  to 
the  hejii't.. 

Syphilis.  —Tlie  h^ir>ns  of  this  diseiis*^  <»ccur  as  ai-teritis.  :is 
filrrriUH  s4''5irH  (Myphilific  inifficnrditifi\  as  fibroid  masses,  or  as  dis- 
tififrt*  ^umifiata,  which  may  l>c  checw,  Jind  even  s«»ftenin«j  in  the 
cmitre,  fiHVv't.in^  the  muscidar  sniistimce  of  the  htnii-t  in  the  s;ime 
way  a«  the  voluntary  mu«cle«  and  c}tusin<;  sr»nie  surrounding;  in- 
flammatirm.  The  pimniat.n  are  se:ite<l  chiefly  in  the  walls  of  the 
ventrichw.  Tliey  f»ro<luce  no  characteristir  sj-mptoms,  hut  ni:ivl»e 
the  cauw?  of  iire^ulnnty,  attacks  of  angina,  or  sym-ojH*,  with  evi- 
dence of  erdar^ement  if  the  myocsinlitis  is  extensive.  Sudden 
death  has  nither  fr«M|uent1y  occuired. 

PWMites. —  liyfUuifU  o(xraHionally  develop  in  the  suhstanct*  of 
the  heart,  fonnin^  cyst**  which  pit)je<'t  in  th(»  coui-se  of  the  growth 
either  towanln  the  penninlium,  oi*  into  one  of  the  cavitii^  The 
qnto  awj^idnyle,  or  may  contain  daupht4»r-v«»sicles.     Their  etltvt 

depencfs,  of  course,  u|x)n  the  size  to  whicli  they 
I  been  found  post  mortem  in  death  from  causes 
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inilepeutlBnt  of  the  heait ;  but  in  many  auiea  they  have  been 
directly  fatal,  either  by  escaping  from  the  wull  of  the  heart  into 
its  cavity,  or  by  rupturing  and  dlscluirging  daughter-cyBts  into  the 
interior  or  into  the  |>ericardium.  In  the  former  case  the  daughter- 
cysts  may  get  imiwicted  in  branehes  of  the  pulmonary  artery,  and 
cause  death  mpidly  ;  or  in  some  large  artei-y  of  one  of  the  limbs, 
and  be  followed  by  gangrene.  A  caxe  is  recorded  of  rupture  at 
the  same  time  into  the  ventricle  and  into  the  pericardial  cavity,  so 
thitt  hiemo-pericai'ditiin  resulted.  Naturally  the  existence  of  a 
consideiwble  cyst  would  inteifei'e  with  the  action  of  the  heart  or 
of  iia  valves,  but  there  is  nothing  by  which  such  disturbance  could 
be  referred  dui'ing  life  to  hydatid,  unless  a.  cyst  were  known  to 
exist  elsewhere. 

The  ei/8licercua  of  the  tteiiiu  solium  is  also  sometimes  found  in 
the  Willis  of  the  heai*t. 


H7?EBTItOPHT   AND  DILATATION. 

Kyperti'ophy  is  increase  of  size  of  the  walls  of  the  heart's 
ciivitie.1 ;  dilutiition  is  tlie  unniktural  distension  of  these  cavities, 
and  inci'eiiso  of  tlieir  cubic  capacity.  The  two  conditions  often 
co-exist,  and  hence  one  may  liave  to  deal  with  (I)  simple  hyper- 
trophy, the  ciivity  lemaining  of  the  noimal  size ;  (2)  dilatation 
with  thinning  of  the  wall ;  (;i)  dilafeition  with  hypertrophy. 

The  last  occurs  most  frea^uently,  hypertrophy  jiredominating  in 
some  caises,  and  dilatation  in  othei's.  Hence  much  of  what  is  said 
under  hypertrophy  .ipplia-s  to  cases  of  hypertiophy  and  dilatation 
when  the  former  is  in  cxce8.s;  and  much  of  what  is  said  under 
dilabttion  applies  to  the  combined  lesion  where  dilatation  is  the 
more  pionouncetl. 

Hypektkopuv. 

llypci'trophy  arises  in  the  muscles  of  the  heart,  as  it  does  in  the 
muscles  of  the  tx>dy  gencndly,  from  an  increased  amount  of  work, 
HO  long  as  nutrition  is  well  maintained  by  a  proper  supply  of  good 
blood.  All  the  cavities  may  be  enlarged  ttjgether,  but  it  will  be 
convenient  to  deal  with  them  sepaintely. 

Hypertrophy  of  tlie  I^ft  VenliicU. — The  left  ventricle  of  the 
heart,  as  liaving  the  largest  amount  of  work  in  propelling  the 
blood  through  the  extensive  arterial  system,  is  most  often  the  sub- 
ject of  hypertrophy,  and  the  increase  of  its  work  is  most  fi-equently 
due  to  some  form  of  obstruction  in  the  ai-teria!  system.  The  in- 
creased effort  to  overcome  the  obstruction  results  in  hypertrophy. 
These  ciiuses  of  oKstruction  are : — (1)  Disease  of  the  sigmoid  valves 
narrowing  the  oi'ifice ;  (2)  constriction  of  the  arteries,  either  from 
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athei'oma  or  very  i-arely  from  congenital  naiTowness  ;  (3)  degenera- 
tion of  the  arteries  {arterio-acleroais)  interfering  with  the  free  cir- 
culation of  the  blood.  A  very  common  cause  of  hypeiti-ophy  of 
the  left  ventricle  is  (4)  Bright's  disease,  but  the  exact  manner  in 
which  the  hypertrophy  is  produced  is  still  matter  for  discussion 
{see  Cardio-vascular  Changes  in  Blight's  Disease).  (5)  Excessive 
action  of  the  heai*t  f i-om  exercise,  from  oversti-ain,  and  from  palpi  - 
tation,  whether  purely  nervous,  or  as  a  part  of  the  disease  known 
as  exophthalmic  goitre,  will  also  produce  hypertrophy.  Preg- 
nancy, by  the  increased  strain  it  throws  upon  the  heart,  has  been 
credited  with  the  production  of  hyperti-ophy,  but  it  is  at  least 
doubtful.  (G)  Another  cause  is  dQlatation,  which  allows  an 
abnormal  quantity  of  blood  to  be  present  in  the  cavity,  and  hence 
increases  the  work  which  the  walls  of  the  cavities  have  to  do  in 
driving  it  out.  (7)  Mitiul  regurgitation  is  a  cause  of  hyper- 
trophy, by  first  leading  to  <iilatation.  Some  doubt  attaches  to  the 
view  tliat  (8)  pericardial  adhesions  will  cause  it.  They  may  be 
supposed  to  do  so  by  opposing  the  contiuction  of  the  cavity,  and 
thus  increasing  the  work  of  the  muscle ;  but  they  certainly  in 
some  cases  are  associated  with  dilatation  from  (9)  myocarditis 
accompanying  the  pericarditis,  and  this  dilatation  it  may  be 
which  results  in  hypertrophy. 

Physical  Signs. — The  physical  signs  of  hypertrophy  of  the 
left  ventricle  result  fi-om  its  enlargement  and  excessive  action.  In 
pronounced  ciises  the  impulse  is  foi-cible,  and  diffused  over  a  wide 
area,  so  as  to  be  manifest  to  the  eye  or  the  hand  over  a  space  of 
two  or  thi*ee  square  inches  by  a  movement  of  elevation  communi- 
cated to  the  ribs  as  well  as  to  the  intercostal  space.  It  has  often 
with  this  a  slow  or  heaving  character.  The  position  of  the  im- 
pulse is  altered,  so  as  to  be  lower  and  farther  out  than  the  normal  ; 
the  downward  displacement  being  pronounced  in  hypertrophy 
from  aortic  disease ;  the  outward  displacement  more  marked  under 
other  conditions.  The  pi^sacordial  dulness  tends  to  be  increased  in 
proportion  to  the  enlargement.  It  may  rise  into  the  third  inter- 
costal space,  may  extend  to  the  i-ight  over  the  right  border  of  the 
sternum,  and  may  reach  externally  one  inch  or  more  beyond  the 
left  nipple.  It  must,  however,  be  allowed  that  in  so  much 
enlargement  dilatation  has  a  considei-able  share,  and  that  in  pure 
uncomplicated  hypei-trophy  the  increase  of  the  prsecordial  dulness 
may  be  veiy  slight.  It  must  also  not  be  forgotten  that  enlarge- 
ment of  the  heai*t  may  be  completely  concealed  by  emphysema  of 
the  lungs,  which  may  so  cover  it  that  both  impulse  and  praecordial 
dulness  are  absent.  The  auscultatory  signs  are  much  less  distinc- 
tive, as  the  conditions  which  so  often  cause  the  hj'perti-ophy 
themselves  modify  the  heart-sounds ;  for  instance,  disease  of  the 
valves,  and  altered  conditions  of  the  arterial  circulation.  Thus, 
valvular  diseases  give  rise  to  murmurs,  accompanying  either  the 
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fii-st  or  the  second  sound,  n.s  has  already  been  explained ;  and  in 
Bright'd  disease  the  cArtlJac  sounds  are  habitually  modided  by 
the  nlteratinns  in  the  arterial  tension  which  result  from  it.  It  is 
commonly  said  that  in  simple  hypertrophy  the  first  sound  is  less 
loud  than  normal,  or  moHled,  and  this  is  attiibvited  to  the  thick- 
ness of  muscle  through  which  the  sound  from  the  closing  auri- 
culo-ventiicular  valves  has  to  travel.  The  pulse,  like  the  heart- 
sounds,  is  mostly  affected  by  the  causes  of  the  hypertrophy 
mthei'  than  the  hypertrophy  itself,  and  presents  the  charaeteristica 
of  aortic  obstruction,  or  reji^nirgitation,  or  mitiiil  disease,  or  Bright's 
disease,  or  ntheroma,  as  the  case  may  be.  In  proportion  to  its 
dependence  upon  the  heart  it  will  be  full,  strong,  tense,  and 
incompi-eiwible. 

Symptoms. — These  ai-e  a  Heose  of  discomfoi-t,  or  actual  pain 
ikbout  the  prtecordia,  from  the  forcible  beating  of  the  heart, 
increased  by  exei'tion ;  dj'spnrca  on  exertion ;  and  sometimes 
syncope.  The  patient's  face  is  said  to  be  flushed  ;  and  headache, 
noisas  in  the  ears,  tla.shes  of  light,  mental  dulness  occur  as  though 
from  increased  tension  in  the  cerebral  circulation.  Probably  hyper- 
trophy of  the  heart  leads  to  degeneration  of  vessels,  and  hence  in 
some  ca.ses  to  their  mptui-e.  Where  the  hypertrophy  results  from 
disease  of  the  valves  it  will  only  l»e  sufficient  to  overcome  the 
obstruction  at  the  orifice,  and  hence  the  arteries  are  not  subject 
to  undue  pressure.  It  is  <lifferent  if  hypertrophy  arises  from 
capillary  obstniction ;  the  arteries  become  in  due  time  degenerated, 
and  they  may  give  way.  But  it  is  doubtful  if  a  hypertropbied 
ventricle  could  rupture  he^klthy  arteries. 

Diagnosis.— ^The  conditions  with  which  hypertrophy  of  the 
left  ventricle  is  likely  to  be  mistaken  ai-e  the  following: — I.  Over- 
action  of  the  heart  from  eaxitemeni.  This  condition  is  often  seen 
in  young  people  apparently  well,  examined  perhaps  for  an 
appointment  or  for  life  insurance.  The  action  of  the  heait  is 
here  generally  rapid,  the  beat  is  quick  and  sudden,  rather  than 
slow  and  heaving,  the  patient  is  obviously  nervous,  and  the 
condition  is  easily  shown  to  be  merely  temporary.  A  murmur 
is  sometimes  heard  under  such  circumsbinces  («ee  p.  525).  3.  The 
heart  may  be  uncovered  from  re^ttetion  of  wte  hftg,  usually  the 
left ;  and  a  greater  surface  being  in  contact  with  the  chest,  it 
may  give  increased  prtecordial  dulness,  and  more  extended  im- 
pulse. The  normal  position  of  the  apex  beat,  with  the  absence  of 
forcible  heaving,  will  distinguish  this  condition.  3.  I'trieardial 
effusion  is  frequently  confounded  with  hypei-trophy  and  dilata- 
tion, perhaps  more  often  with  the  latter  {see  Pericarditis). 
4.  Displacement  of  the  heart  from  new  growths,  or  pleuritic 
effusion.  5.  Aneurysm,  fi.  In  all  enlargements  of  the  heart 
the  relative  share  of  hypertrophy  and  dilatation  must,  if  possible, 
be    estimated.     Probably    no    considerable    enlargement    takes 
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place  without  dilatation.  Moderate  enlargements  may  arise 
acutely  from  dilatation.  Dilatation  is  greater,  the  more  feeble 
the  impulse. 

Prognosis. — Hypertrophy,  due  to  causes  wliich  are  not  perma- 
nent, such  as  excessive  exertion,  has  improved  in  the  course  of 
time.  But  with  a  persistent  cause  like  valvular  disease  or  ai-terio- 
sclerosLs,  no  permanent  recovery  can  be  looked  for,  and  it  is 
much  more  probable  tliat  dilatation  will  sooner  or  later  become  a 
prominent  feature  in  the  case. 

Treatment. — The  removal  of  the  cause  must  be  considered. 
If  this  consists  in  continued  overstrain,  or  excessive  and  unsuit- 
able food,  by  which  the  arteries  tend  to  degenerate,  much  may  be 
done  by  rest  of  mind  and  body,  by  a  properly  regulated  diet,  by 
being  careful  not  to  overload  the  stomach,  and  by  attention  to 
the  bowels ;  and  in  all  cases  the  same  principles  should  be 
followed  out  as  a  help  towards  improvement.  With  regard  to 
drugs,  it  is  not  to  be  supposed  that  any  will  directly  promote  the 
diminution  of  the  hypertrophy;  but  the  action  of  the  heart 
may  be  quieted  when  necessary  by  the  cautious  administration 
of  the  cai-diac  depressants,  aconite  and  veititiaim  viride:  from 
2  to  5  minims  of  the  tincture  in  each  case  may  be  given.  Digitalis 
is  of  more  value  where  dilatation  accompanies  the  hypei-trophy, 
and  is  sometimes  actually  harmful  where  hypertrophy  is  largely 
predominant. 

llifpertraphy  of  the  Right  VaUricle, — This  arises,  in  the  majority 
of  cases,  from  obstruction  to  the  pulmonary  circulation,  (1)  at  tlie 
pulmonary  orifice,  fi'om  congenital  malfoiinations  of  tlie  valves, 
congenital  constriction  of  the  orifice,  acquii*ed  disease  of  the 
pulmonary  valves,  or  pressure  on  the  base  of  the  pulmonary 
arteiy  by  aoi'tic  aneurysm;  (2)  in  the  lungs,  fi-om  emphysema, 
chronic  bronchitis,  bronchiectasis,  or  occasionally  chronic  phthisis ; 
and  (8)  from  primary  disease  on  the  left  side  of  the  heart, 
whereby  the  left  auiicle  becomes  engorged,  and  the  pulmonary 
venous  circulation  is  consequently  impeded.  The  signs  of  hyper- 
trophy of  tlie  right  ventiicle  are  amilogous  to  those  of  left-side 
hypertrophy.  A  mai-ked  impulse  may  be  seen  in  the  epigastrium, 
due  often  to  the  impact  of  the  right  ventricle  against  the  liver, 
rather  than  to  direct  contact  of  the  ventricle  with  the  abdominal 
walls  at  this  point ;  the  apex-beat  may  also  be  carried  somewhat 
to  the  left.  The  prsecordial  dulness  extends  beyond  the  sternum. 
The  pulse,  if  affected  at  aU,  is  small  on  account  of  the  difficulty 
the  blood  has  in  reaching  the  left  side  of  the  heart;  or  it  is 
modified  by  the  condition  of  the  left  ventricle.  The  sounds  are 
not  materially  altered.  Dyspnoea  is  present,  often  from  the 
condition  of  the  lungs. 

Hypertrophy  of  the  Auricles. — lliis  rarely  occurs  without  dila- 
tation but  predominates  in  the  left  auricle  in  mitral   stenosis 
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(Samwaja).  It  arisee  from  constriction  or  incompetence  of  the 
auriculo-ventricular  valves,  or  from  Iiypertrophy  and  dilatation 
of  the  ventricles  acting  tuck  upon  the  auricles.  Some  of  the 
forcible  impulse  in  mitral  stenosis  is  attributed  by  Sansom  to  the 
action  of  the  hypertrophied  left  aimcle,  and  variations  of  the 
mitral  obstructive  murmur  are  partly  due  to  the  game. 

Dilatation. 

etiology. — The  causes  of  dilatation  of  a  given  cavity  <A  the 
heait  are,  on  the  one  hand,  those  which  tend  to  produce  over- 
distension d  the  cavity ;  on  the  other,  those  which  diminish  the 
strength  of  the  walls  c^  the  cavity,  so  that  they  yield  to  the  force 
which  is  distending  them.  The  cavity  becomes  over-filled  if  the 
blood  is  too  quickly  poured  into  it^  as  in  aortic  regurgitation,  or  if 
there  is  any  obstacle  to  ite  free  exit  through  the  natural  channels. 
In  this  last  way  nearly  all  the  causes  of  hypertrophy  enumerated 
for  the  different  cavities  of  the  heart  are  causes  also  of  dilatation. 
Of  these,  valvular  diseases,  and  high  arterial  tension  in  Bright's 
disease,  are  the  most  common,  ^e  yielding  of  the  ventricular 
walls  is  promoted  by  the  various  d^enerative  cbangee,  some  of 
which  liave  been  described ;  the  fatty  degenerations,  fibroid  de- 
generatioa,  degenerative  changes  of  old  age,  the  granular  or  fatty 
conditions  which  follow  upon  anemia,  chlorosis,  and  severe  and 
prolonged  fevers,  and  the  myocarditis  and  pericarditis  of  acute 
rheumatism.  The  excessive  indulgence  in  alcohol  is  sometimes  a 
cause  of  canliac  dilatation  with  all  its  consequences.  Many  of 
these  conditions  are  opposed  to  the  full  development  of  hyper- 
trophy in  the  event  of  an  obstruction  to  free  circulation.  But 
such  predisposing  causes  are  not  essential.  With  considerable 
obstruction,  the  strength  of  the  healthy  muscle  may  be  over- 
powered before  hypertrophy  has  time  to  take  place,  at  least  in  a 
degree  sufficient  to  prevent  dilatation. 

Anatomical  Ohuwes. — The  effects  on  the  size  and  shape  of 
the  heart  vary  with  tlie  cavity  concerned.  In  general  dilatation 
iJie  heart  beccMnes  more  globular,  and  is  widened  transversely. 
The  dilated  left  ventricle  increases  to  the  left;  and  the  dilated 
right  ventricle  <Jten  bulges  out  so  as  to  make  a  prominent  angle 
on  the  normally  curved  right  border  of  the  heart,  and  pushes 
itself  in  front  of  the  left  ventricle  at  the  apex.  The  thickness  of 
the  walls  will  depend  on  the  presKice  or  absence  of  accompanying 
hypertrophy.  In  dilatation  with  thinning,  the  ventricle  walls 
may  be  reduced  to  one-sixth  of  an  inch,  and  even  leas  at  the  apex, 
which  is  commonly  the  thinnest  part.  The  auriculo-ventricular 
orifices  share  in  the  dilatation,  and  incompetence  often  results. 

The  consequences  of  dilatation  are  of  much  importance. 
Whereas    hypertrophy    is    compensatory    and    preservatave,   is 
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developed  in  proportion  to  the  work  the  lieai't  is  called  upon  1 
do,  and,  in  the  majority  of  aises,  dotis  not  i-eiiot  injui-iouHly  upon'" 
the  circulation,  diUbitiou  is  only  the  sign  of  the  weakness  of  the 
propelling  organ,  and  has  for  its  effects  the  retardation  of  tho 
flow  of  blood  thi'oiighout  the  system.  The  dilatation  of  the  left 
ventricle,  with  impo:'feet  emptying  of  its  cavity,  is  followed  by 
inconn>etence  of  the  mitnil  valve,  by  dilatation  of  the  left  auricle, 
and  thi.s  in  suceeetiion  by  engoi-genieut  of  the  lungs,  increaeed 
t«n!sion  in  the  pulmouiity  iirteml  system,  dilatation  of  the  light 
ventricle,  inoompetence  of  the  tight  aiuiciilo-veiitricular  (tiicua- 
pid)  valve,  dilatation  of  the  right  auiicle,  and  congestion  of  the 
ayntemic  venous  circulation,  with  ite  secondary  results— dropsy, 
venous  congestion  of  the  livei*,  spleen,  and  kidnej^  albuminuria, 
and  other  cUects,  which  are  dencribed  in  mo)-e  detnil  under  the 
head  ot  "  Diseases  of  the  Valves," 

Physical  Signa  and  Symptoms.^To  a  much  greater  extent 
than  in  simple  hyfiertrophy,  the  enlargement  of  the  heart  has  its 
influeuce  on  the  extent  of  pnijcordial  dulness,  and  on  the  poitition 
of  the  impulse.  The  dulness  is  increased  to  the  left  or  the  right 
according  to  the  cavity  mainly  involved  ;  a  larger  portion  of  the 
heart  comes  into  contact  with  the  chest-walla,  so  that  the  venti-i- 
cular  movements  are  seen  in  two  or  more  inteixwstal  spaces. 
The  impulse  is  carried  outwards,  and  a  little  downwards.  Tlie 
apex-beat  is  generally  feeble,  and  in  some  cases  scarcely  visible 
or  palpable ;  and  it  is  iiTCgnlar,  either  constantly  or  only  when 
additional  stress  is  put  upon  the  heart.  The  Hounds  in  exti'enie 
CBKes  are  veiy  faint,  though  clear ;  in  others  the  first  sound  tends 
to  be  short,  clear,  and  somewtiat  high-pitched  ;  and  the  second  is 
but  little  affected.  But  just  ns  in  hyperti-ophy,  the  sounds  will 
often  depend  on  the  volvulai'  or  arterial  conditions  which  ha^'e 
helped  to  produce  the  dilatation. 

Dilatation  of  the  Left  VetUricU  is  often  accompanied  by  a 
systolic  murmur,  which  is  mostly  high-pitched,  of  short  duia- 
tion,  and  localised  to  the  neighbourhood  of  the  apex.  Opinions 
are  rather  in  favour  of  this  murmur  being  produced  by  vibmtions 
in  the  cavity  of  the  ventricle  than  of  its  being  a  murmur  of 
mitral  regurgitation.  Mitral  regurgitation  is,  however,  one  of 
the  effects  of  diliitjition,  and  niny  be  accompanied  by  its  chai'oc- 
teristic  murmur,  audible  in  the  back.  The  pulse  is  affected  by 
the  inefficiency  of  tlie  ventricle — it  is  small,  feeble,  and  perhaps 
iii-egular.  In  extreme  cases  the  impulse  is  much  disphu^d  and 
may  be  felt  even  in  the  axilla,  three  or  four  inches  to  the  left  of 
the  nipple.  The  general  effects  of  dibttation  are — shortness  of 
breath,  palpitjition,  and  more  or  less  cardiac  disti-ess  on  oKertioD  ; 
occasional  attacks  of  syncope ;  a  moderate  degree  of  aniemia  in 
many  cases,  with  a  not  quite  perfect  nutrition.  Digestion  is  also 
often  impaired. 
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DUataium  of  the  Right  FwrfWofe  causes  increase  of  the  precordial 
dulness  to  the  right  of  the  nomial  position ;  but  also  lately  to 
the  left ;  at  the  same  time  there  may  be  visible  pulsation  in  the 
second,  third,  and  fourth  left  intercostal  spaces,  and  in  the  epi- 
gastrium, often  with  an  undulating  movement,  the  lower  spaces 
retracting  while  the  upper  rise.  In  advanced  conditions  it  leads 
to  a  tricuspid  regurgitant  murmur  (pp.  517,  .^23),  and  is  accom- 
panied by  the  indications  of  congestion  of  the  systemic  venous 
circulation,  which  have  been  described  (p.  511).  A  dilated  right 
ventricle  possibly  contributes  to  the  causation  of  pulmonary  ttvxc- 
murs  in  autemia  and  other  conditions  («m  Ancemia). 

Dilatation  of  the  Left  Awide  causes  sometimes  dysphagia  from 
pressure  on  the  cesophagus,  and  may  compress  the  left  bronchus 
ui  extreme  cases.  Enlargement  of  the  right  auricle  causes 
increase  of  the  pnecordial  dulneas  towards  the  right  of  the 
sternum ;  and,  it  is  said,  may  give  rise  to  an  impulse  in  that 
situation,  preceding  the  systole. 

DiagnodB. — Dilatation  has  an  important  share  in  all  the  con- 
siderable enlargements  of  the  heart,  and  it  may  be  confounded  with 
the  several  lesions  mentioned  under  hypertniphy  (p.  543),  The 
chief  physical  evidence  is  the  displacement  of  the  impulse  towards 
or  beyond  the  nipple-line ;  and  if  that  is  produced  by  pleural  effu- 
sion on  the  right  side,  or  by  aneurysm,  some  other  proof  of  the 
existence  of  such  a  lesion  will  probably  be  afforded.  The  triangular 
dulness  of  pericardial  effusion  may  be  like  that  of  a  dilated  right 
ventricle,  but  the  impulse  is  raised  by  liquid  into  the  fourth  or 
third  space  beneath  or  above  the  nipple,  and  not  pushed  below 
and  outside  it.  Further  distinctions  may  be  found  in  the  asso- 
ciated vascular  conditions,  and  in  the  history  or  presence  of 

Prognosis. — This  is  unfavourable.  Recent  dilatation  from  acute 
diseases  or  other  temporary  cause  may  recover ;  but  in  dilatation 
of  any  standing  the  treatment  can  only  be  palliative.  The  best 
thing  that  can  b^peu  is  the  development  of  hypertrophy. 

Treatment. — This  is,  in  the  main,  the  same  as  that  of  valvular 
diseases — rest ;  light  but  nourishing  diet ;  the  use  of  digitalis  or 
strophanthus  to  give  tone  and  strength  to  the  heart-walls,  com- 
bined  in  severe  cases  with  direct  stimulante,  ammonia  and 
brandy ;  and  diuretics  and  purgatives  to  relieve  fiystemic  venous 
engorgements.  In  conditions  <A  great  distension  of  the  right 
ventricle,  veneeection  may  be  requu«d  to  prevent  the  cessation  of 
the  heart's  action.  In  earlier  stages  the  general  conditions,  such 
as  aniemia,  and  the  tendency  to  formation  of  fat,  which  have 
favoured  dilatation,  may  be  dealt  with  by  suitable  means. 

The  methods  of  Schott,  above  mentioned  (p.  539),  may  be  useful 
in  some  <rf  these  less  severe  oases. 


DISEASES   OF  THE    HEART. 


PERICARDITIS, 

^Stiology. — Inflammation  of  the  periewdiiun  may  result  from 
general  blood-poisoniug ;  or  it  may  occui'  from  direct  imtation 
infection  of  the  serous  eae. 

Among  tbe  fii-st  class  of  coses,  acute  rheumatism  is  its  nu 
frequent  cause;   it   occurs  in    Bi-ight'a  disease,    in  pyiemm, 
leucheemia,  in  tuberculosis,  in  influenai,  and  in  other  conditio 
of  toxiemia,     Its  local  causeH  itre  the  growth  of  cancer  noduld 
into  its  ca\-ity,  the  rupture  into  it  of  aU-scesses  and  hydatid  cysta 
and  the  contiguity  of  inflammation  of   the   respiratory  organ 
whether  empyema  or  pneumonia. 

Anatomical  Ohanges.— If  we  take  as  the  tyjie  the  pericardii 
whii-h  ocelli's  in  the  course  of  acute  rheumatism,  we  find  tl 
following  changes ; — In  early  stages  the  membrane  loses  i 
smooth,  glossy  siu-face,  and  becomes  more  vaecular,  so  that  it 
injected  with  a  fine  netwoi'k  of  vessels.  Some  shreds  of  lymj 
from  the  exudation  of  corpuscular  elements  and  fibi-in  from  tl 
blood-vessels  are  nest  seen,  and  a  complete  layer  forms  upon  tl 
pericai'dium..  Ultimately  the  two  opposed  surfaces  of  the  sac  mi 
be  separated  by  a  layer  of  lymph  one-eighth  or  a  quarter  of  i 
inch  iu  thickness,  which  is  sufficiently  soft  to  allow  the 
and  visceral  memhi-anes  to  be  peeled  from  one  another,  and 
lymph  is  often  of  such  a  consistence  that  the  separation  of  t 
Hiu^acee  loaves  a  cuHously  honeycombed  or  reticulate  appearani 
Generally,  at  the  same  time,  some  serum  is  formed,  of  yellc 
colour,  and  turbid  from  corpuscular  elements.  This  may  aocunu 
late  to  a  considerable  amount  and  further  separate  the  two  layi 
of  the  pericardium,  while  it  allows  the  formation  of  long  sh^^ 
processes  of  lymjili,  stretching  from  surface  to  siu-face.  After 
time  the  fluid  generally  disappears,  and  the  lymph  is  either  i 
absorbed,  or  it  becomes  organised,  and  unites  the  parietal 
visceral  Uyera  of  the  sac  more  or  lees  completely  together, 
this  process  new  vessels  grow  in  the  investing  lymph,  and  E 
of  connective  tissue  are  gradually  developed.  The  amount  of 
connective  tissue  thus  formed  and  the  completeness  of  the 
effected  vary  much  in  diflerent  cases  ;  theio  may  be  a  few  i 
bands  crossing  the  cavity,or  a  dense  layer  of  tissue  half  an  inch  thick 

Variations  in  this  process  take  place.  Under  certain  circuiO! 
stancee,  mostly  in  pyiemia  or  eeptictemia,  the  fluid  contents  tA 
the  pericardium  are  pus,  instead  of  senim,  conxtituting  pvruleni 
or  suppuratu'a  periearditi*.  This  is  often  secondary  to  abscess 
the  cardiac  muscle,  which  is  known  frequently  to  result  from  aci 
necrosis  of  the  long  bonee.  Sometimes  the  ncw-fonned  vessels  ij^ 
the  inflammatory  formation  ruptiu«,  and  small  petechia  or  larger 
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patcbe«4  of  hwmoiThage  cover  the  suriace  of  the  membrane,  forming 
?uemorrhaffie  periaardiliB.  And,  occasionally,  tubercles  are  formed 
botii  in  the  new  tissue  and  in  the  original  membrane  covering  the 
heart'ti  surface ;  tbiu  in  known  as  tvbervular  pericardiUt,  and  forms 
purt  of  a  general  tuberculoeijj. 

There  are  no  microorganisms  peculiar  to  pericarditis ;  strepto- 
cocci and  staphylococci  are  most  common,  and  pneumooocci  or 
tubercle-bacilli  occur  in  special  ames. 

Symptoms. — Since  pericarditis  so  frequently  arises  in  the 
course  of  some  general  diseaee,  like  rheumatism,  its  symptoms 
may  be  entirely  masked  by  those  of  the  disease  which  it  accom- 
panies, and  its  presence  may  be  only  revealed  by  the  alteration  in 
the  bearfr«ounds,  and  other  physical  signs  which  it  produces. 
These,  however,  are  generally  cliaractei-istic.  In  the  early  atagea 
a  slight  shuffling  sound  is  heard  \a  atldition  to,  though  partly 
obscuring,  the  oormal  sounds.  The  shufOing  consists  of  two 
sounds  occurring  during  systole  and  diastole  respectively,  but  not 
always  absolutely  synchronous  with  the  first  and  second  sounds ; 
it  is  heard  over  the  praMXtrdial  region,  often  first  at  the  base,  later 
over  the  whole  of  the  area  cow-esponding  to  the  anterior  surface  cS 
the  heart  and  pericardium.  Frequently  this  periatrdial  rub  has 
a  triple  character,  like  the  pace  of  a  cantering  horse.  After 
a  abort  time  the  sound  becomes  louder  and  baiter,  reeembhng 
the  friction  of  hard  rough  surfaces  tc^ether,  and  when  it  has 
reached  this  stage  the  friction  can  often  be  felt  by  the  hand 
placed  over  the  prtecordial  region. 

If  liquid  is  effused  into  the  pericardium,  as  is  frequently  the 
ca^>e,  the  prtecordial  dulness  is  increased. .  It  extends  upwards  to 
the  upper  border  of  the  third  rib,  the  upper  border  of  the  second 
rib,  or  even  to  the  clavicle ;  towards  the  right  for  one  inch  ov 
more  over  the  sternum ;  and  towards  the  left  for  an  inch  or  so 
beyond  the  left  nipple.  The  pnecoi-dial  dulnesa  has  a  more  or  less 
triangular  shape,  with  its  br<md  base  upon  the  diaphragm,  and  a 
rounded  apex  at  the  upper  part  of  the  sternum  and  the  left  upper 
intercostal  spaces.  As  the  fluid  increases,  the  impulse  of  the 
heart  moves  gradually  outwards  and  upwards,  until  with  much 
efiusion  it  may  be  felt  in  the  third  left  space  above  and  ezteroal  to 
the  nipple ;  tlus  is  not  because  the  apex  is  raised,  but  because  the 
impulse  is  formed  by  a  part  of  the  heart  more  and  more  remote 
from  the  apex.  An  important  distinction  must  here  be  mentioned 
between  pericarditis  and  pleurisy  in  the  effect  of  effusion  of  fluid 
on  the  occurrence  of  a  friction  murmur.  In  pleurisy  the  effusion 
of  fluid  results  in  the  disappearance  of  the  pleuritic  friction  sound. 
In  pericarditis,  the  friction  sound  persists  commonly  throughout 
the  illness,  even  to  the  period  of  greatest  distension  of  the  sac,  and 
during  the  subsequent  absorption  of  the  fluid.  In  the  case  of  the 
pleura  the  effusion  compresses  the  lung  and  separatee  the  two 
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pleural  surfaces  from  one  another ;  in  the  case  of  the  pericardium^ 
the  effusion  finds  less  resistance  on  the  side  of  the  lungs,  and  thus 
inci*eases  praecordial  dulness,  while  between  the  solid  heart  and 
the  spine  and  sternum,  behind  and  in  front,  there  is  but  little 
room  for  the  accumulation  of  a  large  quantity  of  liquid. 

The  local  S3rmptoms  which  may  accompany  these  conditions  are 
pain,  anxiety  or  distress  at  the  prsecordia,  tenderness  on  pressure 
over  that  region,  shoiiuess  of  breath,  with  shallow  respirations^ 
and  short,  Imckiiig  cough.  The  pulse  may  not  at  first  be  much 
affected,  but  it  tends  soon  to  be  faster  and  fuller,  and  in  the  later 
stages  of  effusion  to  become  feebler,  and  even  fluttering  and 
irreguUir.  Occurring  in  the  course  of  a  febrile  disease  like 
rheumatism,  it  may  not  notably  add  to  the  existing  pyrexia,  but 
its  rapid  onset  occasionally  causes  considerable  elevations  of  tem- 
perature— ^for  instance,  to  105^  or  106° ;  and  in  other  cases  it 
tends  to  produce  the  usual  conditions  of  p3rrexia,  loss  of  appetite, 
dry  tongue,  thirst,  and  scanty  urine. 

In  the  worst  cases  the  cardiac  feebleness  increases,  the  pulse 
becomes  irregular  and  fluttering,  pnecordial  anxiety  is  severe,  and 
the  face  becomes  drawn  and  pinched ;  and  the  dyspnoBa  is  perhaps 
further  aggravated  by  the  pressure  of  the  distended  pericardial 
sac  upon  the  left  lung,  which  may  be  so  compressed  as  to  lead  to 
dulness  and  bronchial  breathing  at  the  left  base  below  the  angle  of 
the  scapula  {see  p.  436).  Ultimately,  the  nervous  system  fails,  and 
deliriimi,  jactitation,  convulsion,  or  coma  ends  the  scene.  But  in 
the  majority  of  instances  the  symptoms  gradually  subside;  the 
dulness  diminishes  from  above  downwards,  while  the  rub  often 
remains  till  a  late  stage.  In  many  cases,  no  doubt,  adhesion  of 
more  or  less  of  the  pericardial  surfaces  takes  place. 

The  changes  of  pericaiditis  occur  rapidly,  effusion  may  reach  its 
height  in  two  or  three  days,  and  subsidence  may  be  well  estab- 
lished in  three  or  four  more. 

Suppurative,  tubercular,  and  hsemorrhagic  pericarditis  are  not 
essentially  different  in  theii*  symptoms  and  physical  signs. 

Diagnosis. — Under  ordinary  circumstances  this  presents  no 
diificulties,  the  double  or  triple  friction  sound  being  veiy  dis- 
tinctive. A  double  pericardial  rub  may,  however,  sometimes  be 
simulated  by  a  double  aortic  murmur,  and  if  there  is  simultaneous 
dilatation  of  the  right  ventricle,  the  outline  of  pericardial  effusion 
may  be  closely  simulated.  The  co-existence  of  rheumatic  fever  wiU 
not  always  help,  as  it  might  accompany  both  pericarditis  and  old 
aortic  disease.  The  pericardial  friction  soimds  are,  however,  less 
likely  to  be  limited  to  the  area  of  aortic  valve  murmurs ;  they  are 
often  not  strictly  synchronous  with  the  heart-sounds,  are  not 
accentuated  at  the  commencement,  are  often  increased  by  pi-essure 
with  the  stethoscope,  and  vary  within  a  few  hours  in  their  relative 
intensity  at  different  parts  of  the  praeoordia. 
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PrognosiB. — Pericarditis  is  not,  on  tlie  whole,  an  immedialely 
fiital  disease.  It  may  be  so  mild  that  it  is  only  detected  by  the 
stethoscope  in  the  course  of  a  routine  examination,  and  in  a  large 
proportion  of  the  cases  occurring  In  rheumatic  fever  the  inflam- 
nmtion  subsides.  The  adhesion  of  the  layers,  which  so  oft«n 
results,  may  become  a  danger  in  itself,  but  it  must  not  be  foi^ 
gotten  that  pericarditis  in  acute  rheumatism  is  often  accompanied 
by,  and  ma^s,  some  inflammation  both  of  the  endocardium  and  <£ 
the  muscular  substance  of  the  heart,  the  ill  eflfects  of  which  become 
developed  afterwards.  In  Bright's  disease,  and  in  association  with 
other  chronic  cachexia,  it  often  occurs  towards  the  end  of  the 
illness,  and  then  may  appear  to  be  the  lesion  determining  death  ; 
but  even  under  such  circumstances  the  physical  signs  may  com- 
pletely disappear  before  death,  or,  if  they  persist,  the  fatal  result 
may  not  seem  to  be  hastened  thereby.  The  recognition  of  the 
associations  su^estive  of  tubercular  or  purulent  pericarditis  will 
make  the  prt^oeis  &  grave  one. 

TTSfttment. — The  treatment  of  pericarditis  is  munly  pdliative. 
Like  other  acut«  inflammations,  it  must  be  met  by  complete  rest 
in  the  recumbent  or  semi-recumbent  posture,  by  nutritious  fluid 
diet,  and  by  abstinence  from  talking,  excitement,  or  worry.  In 
the  case  of  rheumatic  fever,  these  conditions  are  probably  already 
provided  in  the  treatment  of  the  initial  disease,  which  may  M 
continued,  provided  that  the  heart's  action  is  not  seriously 
weakened  by  any  drug — e.g.,  salicylates  in  excess.  The  further 
indications  required  by  the  implication  of  the  heart  resolve  them- 
selves into  the  relief  of  pain,  the  maintenance  of  the  strength  of 
the  heart  and  circulation,  and  the  absorption  of  effused  fluid 
where  this  subsides  slowly.  In  very  severe  pain,  six  or  eight 
leeches  may  be  applied  to  the  pnecordia ;  but  the  same  effect  may 
be  obtained  by  the  use  of  morphia  internally,  or  by  subcutaneous 
injection.  The  prtecordia  may  be  protected  by  a  layer  of  cotton 
wool,  or  a  warm  llnseed-meal  poultice  may  be  applied.  If  the 
circulation  tends  to  fail,  or  the  heart  becomes  irregular,  small 
doses  of  tincture  of  digitalis  should  be  given  frequently,  with 
brandy  or  ammonia.  Medicinal  measures  for  the  removal  of  fluid 
in  pericarditis  are  uncertain.  Mostly  it  begins  to  be  absorbed  if 
the  heart  can  be  sustained  during  the  short  period  when  it  is  at 
its  height.  If  a  considerable  quantity  remains  for  some  time, 
iodide  of  potassium  may  be  given.  If  the  liquid  is  in  excessive 
amount  and  threatens  a  fatal  result,  or  if  it  is  presumed  to  be 
purulent,  paracentesis  may  be  performed.  The  fifth  left  inter- 
costal space  is  usually  selected  ;  an  incision  is  made  through  the 
skin  one  inch  from  the  et«mum,  and  a  trocar  and  cannula  are 
then  inserted.     The  fluid  may  be  aspirated  if  desired. 


ADHERENT    PEBICABDIUM. 

Keference  lins  been  aJremly  made  to  tliia  conditiou  im  a 
from  pericarditis.     The  dBgreu  to  whicli  the  two  Kurfitces  i 
adhere  viirieH  much  in  difierent  cuew ;  tbeii;  may  be  luerely  »  fM 
filamentH  riuiniiig  from  the  ourfuco  of  the  heart  to  the  panet 
pericardhuu,  or  theii)  miiy  be  comi>lete  union  of  tlie  pericnrditti 
anc  to  the  xiu-fuce  of  the  organ,  und  every  intemieiliiite  conditka 
oc(!ui'8.     When  the  union  it)  complete,  the  tissue  uuiting  the  two 
surfaces  may  form  onlya  thin  layer ;  or  it  is  a  dense,  firm,  fibrous, 
mure  or  lcs8  viuwiilar  cuat,  a  quarter  or  even  half  an  inch  in  thick- 
neas.     In  rare  cases,  also,  calcareous  matter  is  deposited  in  the 
adhesions,  so  that  a  complete  investment  by  it  may  tAke  place. 
Although  the  serous  sac  of  the  pericardium  seema  specially  de- 
vised to  allow  the  free  movement  of  the  heart,  the  ximple  ndhedon 
of  the  two  layers  is  not  nocetwarily  followed  by  any  ill  eSecte  upon 
the  form  and  size  of  the  heart,  and  in  a  certain  propcH*tion  of 
cases  the  heai-t  has  its  nonmd  size.     But  in  others  hypertrophy 
or  dilatation  is  present,     lu  many  of  these  last  valvular  disease 
is  associated  with  the  pencarditis,  and  sufficiently  aixxmnts  foj 
the  changes  in  the  beart-walls.     If  the  pericardial  adhesion  i^M 
very  extensive  and  dense,  dilatation  and  hypertrophy  may  (XxnH 
wiuiout  being  accounted  for  by  any  vnJvuIar  disease,  and  it  is  hcOM 
probable  that  the  muscular  subsbiuce  of  the  ventricle  has  b6€Sfl 
injured  by  the  occurrenoe  of  myocarditis  at  the  same  time  as  tteV 
pericarditis.  " 

Symptoms  and  PllTsical  SignH.— The  symptoms  associated  with 
fieri ciLrdial  iLdlieHinns  arc  for  the  mo.'^t  piut,  if  not  entirely,  due  tu 
dilatation  iiuil  hytiertropby  of  the  cai-diitc  walls:  anpnal  ptiin, 
palpitiLtion,  and  ilyspnuuiL  may  1>e  especially  mentioned.  Tbeir 
recognition  deiwnds  more  oft*n  iijxin  tlie  history  of  previous 
inflammation,  and  the  existence  of  certiiin  physicul  signs,  which 
are  by  no  means  alwayn  present,  and  which  i-equire  not  only 
adhesion  of  tlie  pei-icardial  surfaces,  but  also  fijiation  of  the  pen- 
cardtal  sac  to  the  wall  of  the  cheat  by  means  of  an  adherent 
pleura.  The  physical  signs  ii(>on  which  most  stress  has  been  laid 
are— (1)  systaiic  retraction  at  the  point  corresponding  to  the  apex 
of  the  hdut;  {2)  systolic  reti-actioii  of  the  lower  end  of  tl  ~ 
sternum ;  (!!)  systolic  retruction  of  the  tliird,  fourth,  or  fifth  i&ta 
costal  spaces  to  the  left  of  the  sternum;  (4)  systolic  retn 
of  the  lower  ribs  at  the  side  or  hack  of  the  left  chest  (J,  I 
bent) ;  (5)  absence  of  alteration  in  the  jineoordiul  ilulness,  a 
the  position  and  force  of  the  impulse  during  respiratoiy  i 
ment«',  (C)  sudden  collapse  of  the  veins  of  the  ueck  dui 
ventricular  diastole  (Friedreich).     Certainly  systolic  retraction  4 
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intercostal  t^paceiit  ia  not  peculiar  to  adherent  pericardium,  much 
less  is  systolic  recession  of  the  epigastrium  ;  some  other  signs  are 
difficult  to  veiify  in  particular  otses,  others  are  not  constantly 
present.  Since  adhei'ent  pericai-dium  so  often  occurs  in  com- 
[mny  with  valvular  and  myocardiiil  legions,  the  physical  signs,  as 
nell  as  the  isyuiptoms,  of  the  latter  afe  apt  to  be  ciedited  to  the 
former.  Adhesions  may  somctimeij  be  infeixed,  when  the  patient 
is  siifTcring  from  evidence  of  failure  of  the  right  ventricle,  such  as 
dys|>nfEa,  dropsy,  enlargement  of  the  liver,  and  albuminuria, 
without  any  obvious  cause  for  the  right-sided  failure,  such  as 
initiiil  or  ))ulmonnry  disease.  This  diagnosis  is  still  more  reason- 
able if  there  is  or  has  been  pleurisy  or  pleuritic  effusion  or 
mlhesions  on  one  or  both  sides,  as  this  increases  the  probability 
of  a  combined  pleund,  pericardial,  and  mediastinal  inflammation 
having  been  present. 

The  Prognosis  and  Treatment  of  pericardial  adhesions  can 
only  be  considered  in  reference  to  the  changes  in  the  structure 
and  functions  of  the  heart  which  result  from  them  (see  Hyper- 
trophy and  Dilatation). 


PEBICABDIAL  EFFUSIONS. 

Htdbopericardium. 

This  term  is  intended  to  denote  the  presence  of  mi  excess  of 
seiiim  in  the  pericardial  sac,  and  is  generally  used  to  distinguish 
the  passive  secretion  of  dropsy  fronk  that  of  inflammatory  effu- 
sions ali-efldy  described  under  Pericarditis.  The  pericardium 
naturally  contains  a  very  small  quantity  of  serum,  and  after 
death  from  any  cause  it  is  common  to  find  a  few  drachms  of  pale 
yellow  fluid  in  it.  When  this  reaches  five  or  six  ounces  or  more 
it  constitutes  dropsy  of  the  jiericardium,  or  hydixipericardium. 
The  causes  of  serous  effusion,  apart  from  inflammation,  are  those 
of  general  dropsy,  such  as  Bright's  disease,  and  such  local  inter- 
ference with  the  venous  circulation  of  the  pericardium  as  valvular 
disease  of  the  heart  itself,  chi'onic  lung  disease,  and  pressure  of 
growths  upon  the  veins  which  retimi  blood  from  the  pericardial 
surfaces.  The  liquid  contained  in  the  sac  resembles  that  of  drop- 
sical effusion  into  the  other  serous  cMvities,  being  jjbIo  yellow,  or 
more  oi'  less  pink  from  exudation  of  blood-colouring  m^ter,  with 
a  small  quantity  of  fibrinogen,  and  from  one  to  three  per  cent,  of 
albumen. 

The  Physical  Signs  of  hydropeiicordium  are  the  some  as  those 
of  efiusion  in  pericarditis.  As  a  nde,  no  special  Treatment 
directed  to  the  pericardium  is  required  whei'e  the  condition  forms 
part  of  a  general  dropsy,  or  where  it  results  from  local  inter- 
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ference  with  the  circulation ;  the  geneial  dropsy  or  the  valvular 
disease  must  be  dealt  with.  In  some  rare  cases  the  efi^ion 
may  be  so  rapid  or  abundant  as  to  require  paiucentesis  of  the 
pericardium. 

Pkeuhopebicardium  and  Pnbumo-hydropbbicardium. 

These  signify  respectively  the  presence  of  gas,  and  the  pi-esence 
of  gas  and  liquid  together,  in  the  pericardium.  Gas  in  conjunc- 
tion with  liquid  has  been  observed  as  a  result  (1)  of  decomposition 
of  the  liquid  of  pericarditis ;  (2)  of  the  communication  of  the  peri- 
cardial sac  with  air-containing  ciivities.  This  communication  may 
be  traumatic,  as  in  the  case  of  a  juggler,  who,  in  attempting  to 
swallow  a  blunt  sword,  perforated  the  pericardium  from  the  oeso- 
phagus ;  as  in  the  case  recorded  by  Flint,  where  the  pericardium 
was  punctured  by  a  stab  through  the  pleura;  and  after  the 
operation  of  paracentesis  pericardii.  Or  the  conmiunication  may 
be  effected  by  disease ;  and  cases  are  on  record  of  cancer  of  the 
oesophagus  ulcerating  into  it,  of  a  phthisical  cavity  opening  into 
it,  and  of  a  hepatic  abscess  communicating  at  the  same  time  with 
the  pericardium  and  with  the  stomach.  €ras  can  never  be  observed 
alone  in  the  pericardiimi,  as  its  entrance  from  without  is  always 
immediately  followed  by  pericarditis  with  liquid  effusion. 

The  Physical  Signs  of  pnemno-hydropericardium  are  resonance 
on  percussion  over  the  prsecordial  area,  and  splashing,  churning, 
or  gurgling  sounds,  synchronous  with  the  movements  of  the  heart. 
This  last  sign  may  be  absent  where  the  gas  is  largely  in  excess  of 
the  liquid;  but  in  a  case  recorded  by  Walshe  there  was  this 
peculiarity,  that  on  placing  the  patient  on  one  side  the  resonance 
was  accompanied  by  an  area  of  dulness  due  to  liquid  at  the  lowest 
part,  and  on  turning  liim  to  the  other  side  the  i*esonance  and 
dulness  changed  their  relative  positions.  A  few  cases  of  recovery 
are  recorded. 

HvEMOPEBICARDIUM. 

In  slighter  degrees,  the  effusion  of  blood  into  the  pei'icardium 
occurs  in  so-called  hsemorrhagic  pericarditis,  from  the  rupture  of 
the  new-formed  vessels ;  but  larger  quantities,  when  not  directly 
traumatic,  result  from  rupture  of  the  muscular  substance  of  the 
heart,  of  an  aneurysmal  sac,  or  of  vessels  in  a  cancerous  growth. 
Scurvy  and  allied  conditions  may  also  give  iise  to  pericardial 
hfemorrhage. 

Symptoms. — When  sudden  effusion  of  blood  into  the  peri- 
cardium takes  place,  the  patient  is  seized  with  more  or  less 
oppression  of  llie  chest,  pallor,  syncope,  unconsciousness  and 
death  in  quick  succession;  or  with  the  same  pallor  and  with 
collapse,  feeble  pulse,  dyspnoea,  and  orthopnoea,  he  may  remain 
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for  twenty-four  or  thirty-six  hours  before  the  fatal  termiDatioa ; 
or  presumably,  with  a  leas  d^ree  of  hfemoirhage,  death  may  be 
still  further  delayed  and  a  pericarditis  may  develop,  which  con- 
tributes to  the  final  result.  Walshe  refers  to  casee,  probably  of 
a  scorbutic  nature,  or  at  any  rate  not  dependent  on  rapture  of 
aneurysms,  or  of  the  heart  itself,  in  which  recovery  has  token 
place. 

The  Phjrtical  Signs  are  those  of  a  large  pericardial  eEfusion ; 
extensive  prwcordial  dulness,  and  enfeeblement  or  absence  of 
the  heart-sounds.  The  DiagnoBis  would  be  assisted  by  a  know- 
ledge of  the  previous  existence  of  aneurysm.  Absolute  rest 
and  judicious  use  of  stimulants  would  give  the  only  chance  in 
Treatment. 


ANdXNA  FEOTOBIS. 

This  name  is  given  to  an  intense  pain  in  the  region  of  the  heart, 
which  comes  on  with  great  suddenness,  and  occasionally  provee 
fatal.     In  ite  moet  typical  form  it  is  a  rare  complaint. 

etiology. — It  scarcely  occurs  below  middle  age,  and  it  ie  very 
much  more  frequent  in  men  than  in  women,  in  the  proportion  of 
ten  to  one.  As  a  large  majority  of  the  cases  present  some  lesion 
of  the  heart  or  arteries,  the  conditions  which  lead  up  to  these 
changes  may  be  regarded  as  predisposing  causes  of  angina  pec- 
toris ;  and  especially  obesity,  sedentary  occupations,  and  the  gouty 
habit.  Heredity  also  seems  to  have  influence.  The  immediately 
exciting  causes  are  mostly  such  as  may  be  supposed  to  act  preju- 
dicially upon  the  cardiac  functions,  whether  through  its  muscular 
or  nervous  apparatus.  The  meet  frequent  are  physical  exertion, 
especially  going  uphill  or  against  the  wind,  and  emotional  excite- 
ment, whether  depressing  or  exhilarating.  Much  slighter  exertion, 
or  exposure  to  cold  is  sometimes  sufficient ;  and  occasionally  the 
attack  begins  during  sleep. 

Symptoms  .—The  patient  is  seised  quite  suddenly  with  acute 
pain  at  the  lower  end  of  the  sternum,  rather  to  the  left  side  ;  the 
pain  radiates  thence  to  the  left  side  and  back,  or  through  to  the 
scapula;  up  to  the  left  shoulder,  and  down  the  left  arm  to  the 
hand  ;  or  less  frequently  to  the  right  shoulder,  arm,  and  hand. 
Tingling  or  numbness  may  accompany  the  pain  in  the  fingers, 
with  this  there  is  a  feeling  of  tightness  of  the  chest,  or  sufibca< 
tion,  and  even  of  impending  death ;  but  there  is  no  dyspntea  of 
the  usual  type.  The  patient  is  obliged  to  stop  if  he  is  walking ; 
he  becomes  collapsed,  faint,  and  covered  with  clammy  perspira- 
tion. The  behaviour  of  the  heart  seems  to  be  variable ;  at  any 
rate  accounts  differ  widely.  The  pulse  is  sometimes,  but  not 
always,  irregular — it  may  be  scarcely  altered  in  frequency,  and  is 
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not  necessarily  weak.  Sometimes  the  pulse  is  increased  in  ten- 
sion at  the  time  of  the  attack ;  but  this  is  not  a  universal  rule. 
The  attack  is  often  accompanied  by  flatulence,  and  followed  by 
the  passage  of  abundiint  pale  urine.  After  lasting  a  few  seconds 
or  minutes,  the  pain  quickly  passes  off,  but  it  may  recur  again 
frequently  in  the  course  of  a  few  hours,  or  it  may  not  be  expe- 
rienced again  for  several  months  or  years.  Angimi  may  be  fatal 
in  the  first  and  only  attack. 

Slight  attacks  of  cardiac  pain  occur  in  some  patients,  which 
have  not  the  di*amatic  features  of  the  case  first  described ;  they 
do  not,  however,  differ  materially  from  true  angina.  They  depend 
on  similar  arterial  or  cardiac  lesions,  and  are  cured  or  relieved  by 
the  same  means. 

Pathology. — When  death  has  taken  place  in  an  attack,  the 
heart  hjis  generally  been  found  relaxed,  wich  its  cavities  full  of 
blood.  In  the  majority  of  cases,  some  disease  of  the  heart  or 
aorta  has  been  found,  and  mostly  of  the  following  kinds :  fatty 
degeneration  of  the  myocardium ;  atheroma  or  calcareous  change 
in  the  aorta  or  its  valves ;  aneurysmal  dilatation  of  the  aorta ; 
and  lastly,  atheroma  or  calcareous  deposit  in  the  coronary  arteries, 
or  their  obliteration  fi'om  these  or  similar  causes.  Clinically, 
also,  it  appears  that  in  a  large  proportion  of  cases  some  aus- 
cultatory evidence  of  one  of  the  above  cardiac  defects  is  forth- 
coming. Disease  of  the  mitral  orifice,  on  the  other  hand,  is  rarely 
the  sole  cause  of  angina  pectoris. 

The  predominance  of  these  lesions  is  one  strong  argument 
against  the  disease  being  purely  neuralgic :  but  it  is  not  at  present 
certain  what  is  the  nature  of  the  pain,  and  how  it  is  brought 
about.  The  most  probable  view  is  that  it  is  due  to  a  degenerated 
or  feeble  heart  striving  to  overcome  a  high,  or  suddenly  increased, 
peripheral  resistance  in  the  small  arteries.  A  consideration  of 
the  tension  of  the  pulse  led  Brunton  to  administer  nitrite  of 
amyl,  with  the  object  of  diminishing  it ;  and  the  angina  was 
promptly  cured.  The  successful  treatment  of  angina  by  nitrite 
of  amyl  has  been  experienced  numbers  of  times  since,  but  the 
arterial  tension  is  not  always  high.  Liegeois  and  others  refer 
angina  to  an  ischcemia^  or  anaemia  of  the  hetirt's  substance,  conse- 
quent upon  the  actual  constriction  of  the  coronary  arteries  in 
some  cases,  and  upon  imperfect  blood-supply  through  them  in 
others — c.^.,  free  aortic  regurgitation  ;  and  he  explains  the  effect 
of  nitrite  of  amyl  by  its  dilating  the  vessels,  and  thus  flushing  the 
myocardium  with  blood.  Citimp  of  the  cardiac  muscle  lias  been 
suggested,  but  the  continuance  of  the  pulse  seems  opposed  to 
this. 

Dia^osis. — ^The  character  of  the  pain,  the  cause  of  its  occur- 
rence, and  the  evidence  of  a  cardiac  or  arterial  lesion,  are  gene- 
rally conclusive.    It  has  to  be  distinguished  from  neuralgic  pains, 
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especially  in  ceurotic  women,  in  whom  actual  lesions  are  not  pre- 
sent, though  the  pain  may  be  accompanied  t^  Higns  of  vasomotor 
constriction  (coldness  and  numbness  of  the  extremities).  Osier 
attachen  mudi  importance  to  the  valvular  lesions   and  i 


FrognosiB.^In  its  severer  forms  this  must  be  grave,  as  there 
is  always  a  fear  of  recurrence,  which  may  be  too  quickly  fatal 
for  ti'eatmetit  to  be  of  any  avail.  But  milder  cases  are  often 
amenable  to  treatment. 

TrMtment. — Undoubtedly  the  moet  eEEcacious  remedy  for  an 
attack  of  angina  is  nitrite  of  amy],  whicli  is  conveniently  carried 
in  small  glass  capsules,  each  containing  from  three  to  five  minims  ; 
one  of  these  is  crushed  between  the  folds  of  a  handkerchief,  and 
the  vapour  is  inhaled  freely.  The  effect  is  to  dilate  the  peripheral 
arterioles,  the  face  flushes,  the  cranial  vessels  throb,  and  the  pain 
is  often  reheved  at  once.  The  dose  may  have  to  be  repeated.  A 
similar  effect  may  be  obtained  by  the  administration  of  nitro- 
glycerine internally,  but  its  action  is  not  so  rapid.  One  may 
b^n  with  YBT!  minim,  given  in  the  form  of  tabella ;  or  with  a  one 
per  cent,  solution  in  alcohol,  of  which  one  minim  in  a  little  water  ia 
the  required  dose.  Much  larger  quantities  may  have  to  be  given, 
equivalent  to  two,  three,  five,  or  ten- hundredths  of  a  minim.  The 
first  administration  of  even  small  doses  of  nitro-glycerine  is  often 
followed  by  a  throbbing  headache,  hut  after  a  time  tolerance  is 
established  and  the  larger  doses  can  be  borne.  Sodium  nitrite 
(2J  gr.  in  tabella)  and  eiythrol  tetranitrate  (1  gr.  in  1  drachm  abso- 
lute alcohol  suitably  diluted)  are  also  good  vaso-dilators.  If  these 
measures  fail,  the  hypodermic  injection  of  morphia,  or  the  inha- 
lation of  chloroform,  may  be  used  ;  and  much  collapse  will  require 
brandy  or  ether.  When  angina  has  once  declared  itself  in  a 
patient,  nitro-glycerine  should  be  given  for  several  weeks  ;  the 
dose  may  be  y^^  minim  three  or  four  times  daily,  gradually 
increased  to  ^g  or  -^.  Iodide  of  potassium  (5  to  30  grains)  ia  also 
beneficial  in  some  ai^es.  Arsenic  and  iron  are  valuable  as  cardiac 
tonicM.  At  all  times  undue  exercise,  sudden  movements,  excess 
in  eating  and  drinking,  and  mental  ei:citemeut  should  be  avoided. 


FUHCTIOHAL  DISOBDEBS  OF  THE  HEABT. 

The  functional  disorders  of  the  heart,  which  we  may  here  shortly 
consider,  are  frequent  action,  slow  action,  intermission  of  the 
heart's  heat,  and  palpitation.  All  these  may  be  seen  in  various 
fmns  of  cardiac  disease,  but  an  sometimes  present  temporarily, 
or  in  paroxysms,  when  no  organic  disease  of  the  heart  can  be 
discovered. 


DISEASES   OF  THE  HEART. 


Frkijuent  Action  of  thb  Hkabt. 

This  is  natural  to  some  persons ;  it  occurs  on  PsertioD,  nnd 
especially  dui-ing  excitement,  in  very  many  people.  It  is  ninaj-s 
important  to  remember  tJiis,  Iwtfi  when  consulted  for  nctiml  ill- 
ness and  when  asked  to  eKamine  a  candidate  for  life  iuBurauce ; 
the  pulse  in  such  pei-sons  may  run  up  at  once  to  120  or  140, 
though  they  are  lit  the  time  in  perfect  health.  Occasionally  one 
meets  with  cases  of  paroxysmal  increase  in  the  rapidity  of  the 
pulse,  lasting  a  few  minutes  to  several  houni  {paroxytTnal  lachtf- 
cardia).  The  attack  may  come  on  without  any  warning,  and  may 
ceaae  as  suddenly  as  it  began ;  and  it  is  sometimes  accompanied 
with  but  little  discomfort  to  the  patient.  Such  attacks  appear  to 
be  due  to  mental  eicitement,  excessive  physical  exertion,  or 
gaetiic  disoiKlei' ;  it  is  occasionally  impossible  to  trace  tliem  to 
anything  of  the  kind.  They  occur  both  in  males  and  in  females, 
and  probably  a  neurotic  or  hysterical  condition  predisposes  to 
them.  All  the  cardiac  nerves  have  in  turn  been  charged  with 
the  causation  of  this  disorder,  hut  nothing  is  reidly  known 
about  it. 

Treatment. — Most  cases  are  benefited  by  digitalis,  which  should 
be  given  diu'ing  the  attack ;  but  one  should  try  to  prevent  the 
return  of  the  paroxysm  by  rest,  by  the  avoidance  of  all  escitement, 
by  careful  attention  to  diet,  by  abstinence  from  tea,  oofTee,  and 
tobacco,  and  by  a  course  of  potassium  or  ammonium  bromide  in 
moderate  doses.  Electrical  stimulation  of  the  vagus  in  the  nedc 
has  been  found  useful.  In  some  cases  the  tachycardia  yields  to 
morphine  injections. 

Infrequent  Action  of  tiie  Heart. 

This  condition  (bradi/oardia)  is  also  peculiar  to  some  peoplA 
throughout  life.  It  accompanies  sclerosis  of  the  coronary  artenes 
and  some  other  lesions  which  have  already  been  mentioned  (p.  i94) 
and  occurs  as  a  result  of,  or  in  tlie  course  of,  niunerous  disordera, 
such  ns  pain,  exhaustion,  convalescence  from  acute  disease, 
hysteria,  mental  disorders,  toxic  states,  &c.  The  actual  hearb- 
beatfl,  fia  well  as  the  radial  pulse,  should  always  be  counted. 

Intekmisbion  of  the  Heart's  Actios. 

The  intermittent  pulse,  already  described  (p,  495),  is  due  to  a 
corresponding  cessation  of  the  heart's  action.  There  is  at  the 
same  time  n  sudden  and  disti'cssing  sinking  sensation  in  the 
cardiac  region,  or  a  feeling  as  if  the  heart  llutt«red  or  tumbled 
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JEHology. — lutermission  occurs  at  almost  any  adult  age.  In 
younger  persona  it  is  often  traceable  to  gastric  disturbance,  or  to 
the  too  free  indulgence  in  tea,  coffee,  or  tobacco.  Overloading  the 
stomach  Is  a  common  cause,  and  it  frequently  occurs  in  the  early 
morning  hours  after  a  heavy  supper  or  late  dinner.  In  such  a 
case  it  ceases  as  the  stomach  disposes  of  its  contents.  When  the 
intermission  is  due  to  tea  or  tobacco,  or  repeated  indigestion  or 
flatulence,  it  is  more  persistent,  and  it  mav  be  present  day  after 
day  until  tbe  cause  has  been  discovered  ana  removed.  In  persons 
past  middle  life,  intermission  is  apt  to  be  troublesome  for  long 
periods,  or  even  to  the  end  of  life.  In  some  cases  the  above- 
mentioned  causes  may  be  at  work ;  in  otbere  there  may  be  evidence 
of  senile  changes  such  as  atheromatous  arteries ;  in  others,  again, 
no  appreciable  alteration  in  the  heart,  arteries,  or  other  organs  can 
be  detected. 

The  Prognosis  is  much  more  doubtful  in  these  cases  than  in 
those  of  younger  patients.  Many  people,  it  is  true,  live  on  with- 
out further  indications  of  cardiac  change ;  but  in  those  with 
arterial  degeneration  the  symptom  must  not  be  ignored, 

Treattnent. — In  young  people,  t«a,  coffee,  and  tobacco  should 
be  forbidden,  if  either  of  these  can  be  shown  to  cause  the  trouble. 
All  mental  worry  or  physical  overstrain  should  be  avoided  ;  the 
diet  sliould  be  carefully  attended  to ;  the  digestion  should  be 
assisted,  and  flatulence  prevented,  by  bismuth,  sodium  bicai'bonate, 
spiritus  ammonife  aromaticus,  and  calumba  or  gentian.  Diffusible 
Ktimnlants,  such  as  ether,  ammonia,  and  alcohol,  are  likely  to 
diminish  intermission  for  a  time ;  but  ammonia  is  the  only  one 
that  can  be  safely  used  continuously. 

pALPITATIOlf. 

By  this  term  is  meant  an  unduly  forcible  action  of  the  heart 
perceptible  to  the  patient. 

Etiology. —As  a  functional  dis(nder,  it  is  especially  common 
in  nervDUH  hysterical  females,  but  occurs  in  both  sexes  as  the 
result  of  depressing  influences  upon  the  nervous  system,  such  as 
mental  worry  and  excitement,  over-study,  exhausting  illnesses, 
aneemia,  and  excessive  smoking  ex  tea-drinking.  It  is  parox^mal 
in  its  occurrence,  and  the  attacks  may  be  induced  by  excitement, 
physical  exercise,  overloading  d  the  stomach,  or  indigestion. 

Symptoms. — During  a  severe  attack  there  is  much  distress 
from  the  violent  beatnng  <^  the  heart  against  the  chest-wall,  the 
carotids  throb,  there  is  a  sense  of  faintnees,  car  a  fear  of  impending 
death.  The  heart's  impulse  is  in  the  natural  position,  but  the  beat 
is  widely  diffused;  the  pneoordial  dulness  is  not  increased,  and 
the  pulse  is  not  necessarily  quicker  than  normal.  The  cardiac 
sounds  are  loud,  clear,  and  ringing,  and   there  is  no  murmur 
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The  diseases  of  arteries  are  mail 
and  degeneiiition,  and  the  meehan 
Inflammation   of   the   veins,  or   ph 
embolism  will  also  be  considered  in  t 
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JEtiology. — Tlie  following  are  re 
inflammation: — (1)  Lo«il  contact  wi 
foci,  as  in  aiiieritis  fi-om  snppiu*jition 
wliich  acts  especially  as  a  cause  of  inf 
large  vessels;  (8)  syphilis,  aflecting 
and  also  vessels  actually  in  contact 
(4)  tubercle,  which  attacks  the  vess 
in\'Bdes.  In  tuberculai*  meningitis 
attacked  ;  and  in  phthisis  the  tul>ei 
wall  of  the  vessels,  leads  ^^  ^' 

aneuiysm. 
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aeule  aortitU  also  occurs,  in  which  all  the  coats  of  the  vessel 
become  thickened  with  cellular  infiltrationB,  especially  about  the 
vaaa  vasoruro,  as  well  as  on  the  surface,  and  in  the  meshes  of  the 
inner  coat.  In  chronic  arteritis,  which  may  begin  as  an  acute 
disease,  the  inner  surface  preeants  broad  greyish^white  slightly 
ritised  patches,  which  may  be  soft,  mucoid,  and  gelatinous,  or  more 
or  less  sclerosed  from  the  presence  of  fibrous  tissue.  In  later 
stages  there  may  be  a  semi-cartilaginous  thickening,  affecting  the 
inner  coat  mainly.  But  the  same  changes  involve  also  the  middle 
coat,  destroying  the  muscular  and  elastic  elements,  and  the  outer 
coat,  causing  fibrous  thickening  and  condensation  of  the  tissue. 
The  results  of  arteritis  are :  (1)  Degeneration  and  a^eroma ;  (2) 
constricti<ai  and  even  obliteration  of  the  arterial  channel,  which 
occurs  mainly  in  the  small  and  medium-sized  arteries;  (3)  dilala- 
tion,  either  general  or  irregularly  distributed,  or  purely  local.  In 
the  latter  case  it  constitutes  aneurysm. 

Symptoms. — Acute  aortitis  is  probably  not  revealed  by  sym- 
ptoms ;  but  cases  of  acute  arteritis  have  been  reoordtsd  uffecting 
tlie  vessels  of  the  extremities.  In  one  such  case  pain  and  tctider- 
nuNJ,  limited  to  the  course  of  the  vessels,  gradually  spread  down 
the  limbs  to  the  extremities.  lu  others  there  have  been  puin, 
teiideruusH,  loss  of  pulse  in  the  affected  vessels,  gangrene  of 
jMii-tions  of  skin  in  the  area  correMponding  to  their  distribution,  or 
shedding  of  the  nails.  General  arteritis  has  also  been  sceu  in  a 
chronic  form,  loading  oeain  to  pains  in  the  limbs  along  the  couise 
of  the  luteriee,  and  followed  1^  obliteration  or  such  oari'owing  of 
the  channel  as  to  abolish  the  pulse. 


ARTERIAL  DEOEHERATIONS. 

Arterial  degeneration  is  common  in  the  latter  luilf  of  life,  and  is 
known  undei'  the  n.ames  of  arto'io-iclerosit  and  atheroma.  It 
occurs  us  a  senile  change,  without  other  appreciable  cause ;  it 
arises  from  viuious  chronic  intuxicutioiiu,  aa  those  of  alcolio),  lead, 
gout,  and  nyphilis;  fruiu  excessive  strains  of  manual  or  other 
labour;  and  in  connection  with  Brigbt's  disease,  of  which  it  is 
perhaps  more  often  the  antecedent  than  tlie  so({uel. 

As  a  senile  change  it  is  jirobably  of  pui-ely  d^'enerative  nature, 
causing  a  fatty  change  in  the  cells  of  Uie  innermost  layere  of  the 
intima ;  but  in  some  other  instances  tbe  process  follows  upon  defi- 
nite inflammatory  changes  such  as  have  just  been  described.  Thus 
the  grey  semi-cartilaginous  patches  become  mi.\ed  with  othei-s  of 
a  yellow  colour,  which  aiise  from  a  fatty  change  taking  place  in 
the  inflamed  tissue.  A  pasty  mass  resultH,  which  contains  fat 
granules  and  cholesteriu  crvstals.     It  affects  chiefly  the  deeper 
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Ikjen  <jI  xh^  iaotx  ooat,  but  m*j  afifa-oadt  to  tlie  sm&e^  so  dMt 
tlie  innemirxt  1>  jen  SihUt-  pre  war,  «im1  an  atbenontaB  nicer 
RMilte.  Id  nome  i  iwi  aleareoaa  ^isDuleb  aiv  depoated  and  fonn 
plates  or  >f>k:Tdes  apon  slikli  fibnn  mar  be  depooted  fnm  Um 
fijwit\aiing  blood.  Tile  isaubiDadan  of  paiAff  cf  earij  iwHawmn- 
tion,  atherana  and  cakareodB  depotdu,  with  tbe  imgnkr  dilatk- 
tioD  at  tbe  veeael  vbidi  occors  as  the  taiioas  weakened  ipots  jidd 
to  tbe  b4ood-preo6nre,  conrtitate:  ewUviaiti*  tkformmmi.  In  tbe 
■enile  fonaa  vt  arteno-ddenMbi  tbe  art^ee  are  dilated,  tortuooB, 
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and    rigid.     There   is  extreme  degeneration  of   the  media,  and 
calcareous  piateN  are  depmited  on  the  intima. 

STmptoiiU. — When  at  all  extensive,  atheromatoiiii  degeneration 
can  )«  recc^iHed  by  itH  efiet'ts  upon  thoee  ttrteriee  which  are 
lUicosMible  to  examination  during  life.  First,  the  artery-walt 
becxnneM  rigid ;  Hecondly,  yielding  to  tbe  preflHiire  of  the  blood- 
cuiivnt  the  walin  become  stretched,  and  make  the  vessel  both 
Ijiifter  in  itif  tmnveme  diameter,  and  at  the  Mune  time  longer ; 
thirdly,  the  iucrea/^  length  in  accommodated  by  the  vessel 
liecoming  tortuous  instead  of  nearly  straight.  At  each  beat  of 
the  heart  the  artery  iH  not  only  expanded,  but  bent  still  more  out 
of  a  straight  course.  To  the  finger  tbe  artery  feels  hard,  rigid, 
and  rough,  whilst  the  pulse  consists  of  a  sudden  expansion,  and  a 
■low  almost  unbroken  collapse.  Fig.  39,  D,  shows  the  characters 
of  a  sphygningraphic  tntcing, 
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It  can  hai-dly  be  said  that  any  general  condition  of  illness 
necessarily  accompanies  atheromatous  arteries.  Many  persons 
in  advanced  life  with  this  form  of  d^eneration  are  in  t^e 
enjoyment  of  perfect  health.  But  such  diseased  vessels  fre- 
quently co-exiet  with  chronic  Bright's  disease;  by  their  want 
of  elastic  tissue  they  tend  to  hypertrophy  and  dilatation  of  the 
heart ;  and  they  lead  to  serious  results  in  several  ways,  by  rup- 
ture (cerebral  hamorrbage),  by  thivmbosis  and  obstruction  (hemi- 
plegia, gangrene  of  the  limbs),  or  by  local  dilatation  (aneurysm). 
Thus  while  itself  often  an  indication  of  senility  <A  tissues, 
arterio-sclerofiis  and  atheroma  should  forewarn  us  as  to  possible 
accidents. 

The  lardaceout  or  am^oid  change  is  a  form  of  d^eneration 
affecting  vessels,  of  whidi  more  will  be  said  under  IjtrdaoeouB 
Disease  of  the  Liver. 


ANSUBYSH. 

This  name  is  applied  to  dilatatitm  c^  an  artery  for  a  more  or  less 
limited  extent  of  its  course.  Aneurysms  have  been  divided, 
according  to  their  shape,  into  /u»iform  and  taccvlated ;  the 
fusiform  being  a  more  or  lees  uniform  dilatation  of  the  whole 
circumference  of  the  vessel ;  the  sacculated  forming  a  globular 
projection  from  one  side  of  the  vessel,  and  connected  with  it  in 
advanced  cases  by  a  constriction  or  neck.  They  have  been  divided 
into  true  Aad/alie,  according  to  the  number  of  the  arterial  coats 
still  present  in  the  sac ;  but  it  appears  that  the  inner  coat  never 
persists  in  aneurysms  above  a  certain  size,  and  hence  this  dis- 
tinction has  no  apparent  value.  Sometimes,  especially  in  the 
limbs  or  the  abdomen,  a  sacculated  aneurysm  ruptures  at  a 
prominent  point,  blood  ooses  slowly  out  into  the  tissue  around 
and  forms  a  coa^lum,  bounded  by  a  kind  of  cyst  of  inflammatory 
tissue.  Tliie  has  been  called  a  diffused  aneurysm.  Lastly,  a 
diisecting  aneurysm  is  formed  when  at  a  part  of  the  artery 
affected  with  atheroma  the  blood  penetrates  the  inner  and  middle 
coats,  and  forces  its  way  outside  tliese  two,  between  them  and  the 
outer  coat. 

iStiology. — Aneurysms  arise  from  any  cause  that  weakens  the 
vessel  at  one  point.  The  most  common  cause  is  atheroma,  espe- 
cially in  the  large  vessels,  in  which  the  inner  and  middle  coats  are' 
weakened,  and  the  whole  wall  yields  to  the  pressure  of  the  bloo  I 
at  that  point.  In  smaller  vessels— for  instance,  those  of  the  brain 
and  luBgs — the  vessel  may  be  weeJcened  by  the  local  causes  of 
arteritis  already  spoken  of — viz.,  embolism,  or  the  invasion  of 
tubercle.  Surgical  injuries  of  the  outer  coat  also  lead  to  iineurysm. 
Of  the  more  general  causes  predisposing  to  aneurysm,  syphilis 
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holdii  an  importAnt  place ;  and  probably  also  excesedve  muscular 
Atrain  acting  through  the  circulation. 

Sesnltf. — The»e  are  mostly  seen  in  the  sacculated  forms.  One 
result  is  the  cacbguUUwn  of  blood  in  the  sac  itself.  As  this  is  out 
of  the  direct  current  it  moves  more  slowly,  and  has  a  tendency 
to  coagulate.  The  sac  is  thus  frequently  lined,  or  nearly  filled 
with  successive  layers  of  pale  buff,  fibrinous  deposits :  and  it  is 
by  the  complete  filling  of  the  sac  with  these  fibrmous  layers  that 
aneurysms  are  mostly  obliterated  and  cured.  The  greater  the 
freedom  of  communication  with  the  main  vessel  the  less  the 
liability  to  the  formation  of  fibrin,  and  in  the  case  of  a  fusiform 
aneurysm  no  deposits  take  place. 

Another  result  of  aneur^'sm  is  its  pressure  upon  the  parts 
around  it.  The  shc  may  attain  an  enormous  size ;  an  aneurysm, 
of  which  there  is  a  model  in  the  Museum  of  Guy's  Hospital, 
springing  from  the  aortic  arch,  measured  eight  inches  in  diameter. 
As  it  enlarges,  the  growth  presses  with  irresistible  force  upon 
fuljacent  [Mirts,  displacing  the  various  organs,  compressing  and 
olwtructing  the  blood-vessels,  the  tracheii,  the  bronchi,  or  the 
wsophngUH,  flattening  and  stretching  nerves,  and  causing  thereby 
IMiin,  numbness,  or  paralysis,  according  to  the  nerve  involved,  suid 
the  degree  of  its  compression.  When  it  conies  in  contact  with 
unyielding  bono,  an  aneurysm  causes  absorption  of  the  asseous 
tissue,  an(l  excavates  or  actually  i)erfonites  it.  The  vertebrse  are 
fre<iuontly  ei*oded  in  this  way,  and  it  is  remarkable  that  the 
intervertebral  curtilages  are  more  resistant  than  the  bone,  so  that 
when  the  aneurysm  is  large  enough  to  cover  more  than  one 
vertebra,  the  cartilage  projects  between  the  two  cavities  which 
have  betai  made  in  the  adjacent  bones.  The  ribs  and  sternum, 
at  fii'st  slightly  raised  by  the  advance  of  an  aneurysm,  are  subse- 
quently pcrfoiiited,  and  allow  the  pulsation  of  the  tumour  directly 
under  the  skin.  Analogous  results  occur  in  other  i>tirts  of  the 
liody,  but  it  is  chiefly  in  the  thomx  that  the  pressui-e- effects  of 
aneurysm  aro  manifcst'cd,  becjiuse  the  bony  walls  allow  no  room 
for  their  importiint  contents  to  csaipe. 

A  third  elFwt  of  aneurysm  is  htrnwrrhatjey  which  is  the  cause 
of  death  in  a  largo  i)ercentiige  of  cases.  The  great  distension  of 
the  coats,  and  the  degeneration  which  precedes  this,  sutticiently 
explain  why  ha'mon*hage  occui-s.  Even  the  dejKxsit  of  layers  of 
fibrin  within  the  sac  will  not  always  prevent  it ;  the  clot,  if  at  all 
abundtuit,  does  not  organise,  and  the  blood  may  foixn3  its  way 
into  lissuros  and  meshes  of  the  cojigulum,  and  so  finally  i*«ich  the 
Hurfaw,  and  slowly  ooze  out.  The  i-apidity  and  extront  of  the 
hfemon*hage  fuither  doi>end  u^Hni  the  support  the  aneurysm  has 
from  without.  Uuptuivs  into  hollow  viscei-a  and  serous  cavities 
are  often  nij^idly  fatal ;  though  1  have  known  a  man  live  ten 
days  after  a  ruptuiv  into  the  ploiuti.     Kuptuivs  into  connective 
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tisHue  or  inter-muscular  spaces  are  often  much  Blower,  and  in  the 
limbs  may  allow  time  for  successful  treatment. 

Symptoms. — They  may  be  divided  into  those  common  to  all 
aneurysmH,  and  those  determined  by  the  locality ;  of  the  latter 
only  the  special  sjTnptoinB  of  thoracic  aneuryam  wilt  be  now 
considered,  those  characteristic  of  abdominal  aneurysm  being 
discussed  elsewhere  {aee  Abdominal  Tumours). 

The  symptoms  common  to  aneurysm  in  any  part  of  the  body 
are:— (1)  Tumour;  (2)  Pulsation;  (.S)  Murmur;  (4)  Pain;  and 
(ft)  Other  effects  of  pressure. 

Twnour,  or  some  kind  of  swelling,  is  a  necessary  part  of  an 
aneurysm,  but  it  may,  of  course,  be  entirety  unrecognisable 
iluring  life  in  such  parts  as  the  cranium,  the  thorax,  the  deeper 
parts  of  the  abdomen,  or  the  gluteal  region. 

Ptdmtitm  is  the  characteristic  symptom,  showing  the  connection 
of  the  tumour  with  nn  artery.  It  is  synchronous  with  the  cardiac 
systole  and  the  radial  pulse,  mostly  rather  slow  and  heaving, 
expensile — that  is,  enlarging  the  tumour  in  all  directions  at  once, 
and  not  merely  in  a  direction  perpendicular  to  the  course  of  the 
artery  apparently  aSected,  which  would  be  the  kind  of  pulsation 
communicated  by  an  artery  to  an  independent  tumour  over  it. 
Pulsation  is  affected  by  the  amount  of  coaf^ilum  lining  the  sac, 
and  is  in  some  cases  absent. 

Murmvr. — On  listening  with  the  stethoscope  over  an  aneurysm 
in  the  abdomen  or  limbs  a  murmur  is  mostly  audible,  synchronous 
with  the  beat  of  the  pulse,  varying  in  quality,  soft,  harsh,  or  loud. 
It  is  due  to  the  pnssage  of  the  blood  from  the  normal  artery  into 
the  wide  cavity  of  the  sac.  In  some  ca^es  a  diastolic  murmur 
is  present ;  and  with  a  feeble  current  of  blood,  or  with  much 
coagnlnm  in  the  sac,  and  perhaps  under  other  circumstances,  the 
murmur  may  be  absent. 

Pain  is  frequently  present,  and  results  from  the  stretching  of, 
or  pressure  on,  parts  in  the  neighbourhood.  It  occurs  at  the  seat 
of  the  aneurj'sm,  and  often  radiates  in  different  directions  from 
it — to  the  shoulder  and  down  the  arm,  for  instance,  in  thoracic 
aneurysm,  and  along  the  course  of  the  intercostal  nerves  when 
the  spine  is  eroded. 

The  other  effects  of  pressure  will  vary  with  the  seat  of  the 
aneurysm. 

Aneurtsm  of  the  Tboracic  AOBTi. 

Aneurysm  may  occur  at  any  part  of  the  thoracic  aorta,  from 
the  sigmoid  valves  to  the  diaphragm ;  but  the  first  part  is  by  far 
the  most  frequently  involved,  and  here  especially  all  varieties 
occur,  from  irregular  dilatations  of  the  whole  calibre  to  true 
sacculuted  aneurysms. 

The  results  of  the  former,  dilated  aorta,  are  not  seen  so  much 
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in  the  pressure  effects.  If  the  part  adjacent  to  the  valves  is 
affected,  the  orifice  may  be  dilated,  the  valves  are  thus  rendered 
incompetent  to  close  it,  and  regurgitation  will  take  place,  followed 
by  hypertrophy  and  dilatation  of  the  left  ventricle.  The  symptoms 
are  chiefly  those  of  aortic  regurgitation.  In  other  cases  of  dilated 
aorta  there  is  a  systolic  murmur,  and  the  patient  suffers  from 
attacks  of  severe  cardiac  pain,  with  many  of  the  characteristicB  of 
angina  pectoris y  on  anything  beyond  the  most  moderate  exertion. 
Such  patients  sometimes  die  suddenly. 

A  saccukUed  aneurysm  causes  symptoms  which  depend  on  its 
position  and  the  direction  of  its  growth.  In  the  first  part  of  the 
arch  it  may  grow  forwards  and  present  itself  as  a  pulsating  tumour 
in  the  second  or  third  right  intercostal  space,  less  commonly  in 
the  second  or  third  left  space.  The  tumour  is  slightly  tender, 
often  the  seat  of  pain,  which  is  aggravated  by  exertion ;  and 
commonly  a  soft  systolic  murmur  is  heard  over  it.  Growing 
towards  the  right,  a  tumour  in  this  region  presses  upon  the 
superior  vena  cava,  causing  oedema  of  the  upper  extremities,  or 
it  grows  into  the  upper  part  of  the  right  chest,  compressing  the 
upper  lobe  of  the  right  lung,  or  the  bronchus  leading  to  it,  and 
producing  dulness  and  deficient  breath-sound  over  the  corre- 
sponding area.  Towards  the  left  an  aneurysm  may  press  upon 
the  pulmonary  artery,  cause  dilatation  of  the  right  heart,  and 
ultimately  open  into  the  pulmonary  artery.  Rupture  into  the 
pericardium  is  a  not  infrequent  termination  of  aneurysms  in  this 
situation. 

In  the  second  part  of  the  arch,  an  aneurysm  especially  affects 
the  convex  boixier  at  the  site  of  the  origin  of  the  great  vessels, 
and  frequently  grows  upwards  to  the  base  of  the  neck,  where  it 
forms  a  pulsating  tumour,  and  is  with  difficulty  distinguished 
fiom  aneurysm  of  the  carotid  or  innominate  artery.  The  pres- 
sure effects,  if  present,  are  mainly  directed  towards  the  trachea, 
producing  stndulous  breathing  and  dyspnoea ;  while  the  tumour 
itself  is  indicated  by  dulness  over  the  upper  end  of  the  sternum, 
and  by  murmur.  Aneurysms  ansing  from  the  concave  part  of 
the  arch  come  into  relation  with  the  left  bronchus,  which  passes 
under  it,  and  the  left  recuiTent  laryngeal  nerve,  which  winds 
round  it.  Pressui-e  on  the  bronchus  obstructs  the  entrance  of  air 
into  the  left  lung,  and  is  indicated  by  deficient  respiratory  mur- 
mur over  the  left  chest,  while  the  percussion-resonance  is  retained. 
Another  result  of  pressure  on  the  bronchus  is  that  when,  with 
the  patient  in  the  upright  position,  his  mouth  closed,  and  his  chin 
raised  to  its  fullest  eictent,  the  cricoid  cartilage  is  grasped  by 
the  finger  and  thumb  and  gently  lifted,  the  pulsation  of  the 
aneurysm  is  conveyed  to  the  fingers  holding  the  cricoid  (W.  S. 
Oliver).  This  sign,  called  **  tracheal  tugging"  is  said  by  Dr.  Mac- 
Donnell,  of  Montreal,  to  be  only  produced  by  aneurysm  of  the  . 
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transverse  arch  ;  and  although  further  ohsen'atlons  have  shown 
that  slight  tugging  can  be  felt  in  some  health;  persons,  it  is  a 
valuable  indication  when  very  well  marked.  Pressure  on  the 
recurrent  laryngeal  nerve  causes  abductor  paralysis  of  the  left 
vocal  cord,  with  subsequent  "paralytic  contracture"  of  the 
adductor,  so  that  the  cord  occupies  the  middle  of  the  glottis, 
and  a  certain  amount  of  stridor,  and  clanging  oough  may  be  the 

Aneurysms  of  the  aorta  below  the  arch  cause,  according  to 
their  position,  dysphagia  from  pressure  on  the  cesophagus,  severe 
pain  from  erosion  of  tLe  spine,  or  pressure  upon  the  interoostal 
nerves ;  in  more  advanced  cases,  parapl^ia  from  implication  trf 
the  spinal  cord,  A  murmur  is  often  heard  over  the  spine  behind 
under  these  circumstances.  Compression  of  the  bronchus  is  at 
first  indicated  by  diminution  of  the  respiratoiy  murmur.  lAter 
on  it  causes  collapse  of  the  lung,  and  dilatation  of  the  bronchial 
tubes,  with  partial  retention  of  secretion,  giving  dulness,  bronchial 
or  cavernous  breathing,  and  moist  r&Iee  as  physical  signs  (tee 
pp.  425,  430).  Compression  of  the  lung  itself  may  occur,  with 
localised  dulness  and  loss  of  respiratory  murmur ;  and  in  some 
cases  gangrene. 

Some  other  symptoms  may  be  mentioned  which  are  common  to 
two  or  three  of  the  situations  discussed.  Inequalily  of  the  pujnU 
occurs  from  interference  with  the  sympathetic.  Mostly  the  pupil 
on  the  affected  side  is  contracted  from  paralysis  of  sympathetic 
fibres:  but  it  may  be  the  larger;  and  in  some  cases  the  pupil 
of  the  affected  side  is  at  one  time  lai^r,  at  another  smaller. 
Intqualily  of  ike  radial  pvlaea  ia  Another  important  indication  of 
thoracic  aneurysm.  The  pulse  on  one  side  is  smaller,  less  sharp 
in  its  rise,  and  shows  in  the  sphygmographic  tracing  a  sloping 
upstroke,  or  even  complete  absence  of  the  percussion  wave  (Fig. 
21),  A,  B,  C).  This  results  either  from  the  aneurysm  compressing 
the  innominate  artery,  or  the  subclavian,  according  to  the  side 
affected ;  or  from  the  obstruction  of  the  origin  of  one  of  these 
vessels  by  coagulum  formed  within  the  aneurysm. 

Loss  of  fiesh,  cough,  and  dyspncea  on  exertion  or  in  paroxysms, 
are  the  common  accompaniments  of  thoracic  aneurysm  of  any 
size.  Death  talcea  place  by  exhaustion  from  pain  and  mal- 
nutrition ;  by  interference  with  necessary  functions  from  pressure 
upon  such  parts  as  the  (esophagus,  trachea,  or  bronchus  ;  by  in- 
flammatory and  septic  piticesses  from  pressure  on  the  lung;  and, 
lastly,  by  rupture  of  the  sac  and  hemorrhage. 

Diagnosis. — The  diagnosis  must  be  made  from  a  careful  con- 
sideration of  the  above  facts,  remembering  tbiit  the  symptoms 
vary  with  the  seat  of  aneurysm.  Some  of  the  combinations  which 
may  give  rise  to  suspicion  of  aneurysm  may  he  enumerated : — 
(a)  Fain  of  angina-like  character,  with  systolic  murmur  over  the 
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base  of  the  aorta ;  (5)  systolic  murmur  oocurring  at  a  part  of  the 
chest  not  corresponding  to  the  seat  of  any  valvular  orifice  ; 
(c)  pulsating  tumour  in  or  near  the  prseoordial  region  ;  the  points 
at  which  a  normal  or  enlarged  heart  may  beat  must  be  remem- 
bered, and  especially  it  must  not  be  forgotten  that  pulsation  <^ 
the  top  of  the  right  ventricle  in  the  second  left  interspace  is 
quite  common  ;  (d)  obstruction  of  one  or  other  radial  pulse ; 
(«)  obstruction  of  veins ;  (/)  obstruction  of  trachea,  bronchus,  or 
oesophagus ;  (g)  paralysis  of  one  vocal  cord,  especially  the  left. 

Aneurysms  near  the  base  of  the  aorta  are  more  likely  to  be 
confounded  with  valvular  disease ;  those  in  the  deeper  parts  of 
the  chest  with  new  growth  {see  Mediastinal  New  Growths).  The 
difference  has  been  stated  in  another  way :  namely,  that  aneu- 
rysms of  the  first  part  of  the  arch  cauge  more  physical  signs,  those 
of  the  transverse  arch,  more  symptoms.  The  extremely  rare 
occurrence  of  a  pulsating  pleurisy  or  empyema  has  been  referred 
to  (seep.  481). 

Prognosis. — This  is  very  unfavourable  in  the  case  of  thoracic 
aneurysms.  Complete  consolidation  with  cure  is  rare ;  relief  of 
symptoms  and  postponement  of  the  fatal  result  for  some  years 
may  be  often  effected. 

Treatment. — The  objects  of  treatment  are  to  lessen  enlarge- 
ment, to  prevent  rupture,  and  to  favour  coagulation  of  blood  in 
the  sac.  Everything  which  will  quiet  the  circulation  and  diminish 
the  force  of  the  heart's  contraction  will  act  favourably  in  these 
directions.  The  surgical  methods  employed  in  aneiurysms  of  the 
limbs  are  rarely  applicable  in  the  case  of  thoi'acic  aneurysms. 
Ligatui'e  of  the  vassel  on  the  cardiac  side  of  the  sac  is  out  of  the 
question,  and  distal  ligature  or  compression  cfin  only  be  applied 
to  branches  such  as  the  carotid  and  suMavian.  Insertion  of 
horsehaii*,  wire,  or  needles,  and  the  injection  of  astringent  fluids 
into  the  sac  have  had  too  little  success  in  anemysms  of  the  limbs, 
where  the  o]:)eration  is  more  under  control,  to  l>e  recommended 
for  aortic  aneurysms.  Galvano-puncture  has,  perhaps,  lieen  more 
successful.  Tlie  process  consists  in  the  inti-oduction  of  two 
needles,  connected  with  the  poles  of  a  Ijattery,  into  the  sac  of  the 
aneurysm  ;  as  a  I'osult  of  the  passage  of  the  cun*ent  fibrin  is 
depositeil  on  the  jwles,  but  the  danger  of  portions  l^ing  detached, 
and  causing  embolism  in  remote  parts,  is  present  hero,  as  it  is  in 
the  methods  just  mentioned.  The  treatment  of  aneurysm  in  the 
chest  generally  resolves  itself  into:  (1)  rest;  (2)  restricted  diet; 
(8)  the  use  of  anodynes?  and  sedatives;  (4)  iodide  of  potassium. 
Rest  must  be  al)solute,  the  patient  being  in  the  i-ecumbent 
position,  and  not  allowed  to  sit  or  stand  up  for  any  reason 
whatever.  The  diet  which  was  recommended  by  Tufnell,  who 
strongly  advocated  this  plan  of  treatment,  consisted  per  diem  of 
ten  ounces  of  solid,  including  three  of  meat,  and  eight  ounces  of 
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fluid,  divided  into  three  meals.  Opium  or  morphia  is  generally 
given  io  some  form  to  ease  pain,  to  produce  sleep,  or  calm  rest- 
lessness, but  other  sedatives  may  also  be  of  use,  euch  as  bromide 
of  potassium,  chloral,  pamldehyd  or  sulphonal.  Fain  may  also 
be  relieved  by  belladoniia  applications,  or  by  cold ;  or  by  vene- 
section to  a  small  amount.  Iodide  of  potassium  appears  to  have 
a  special  influence  upon  the  coagulation  of  blood  in  aneurysms, 
asi  great  improvement  in  diminution  of  pulsation  and  of  pain  has 
followed  it^  use,  even  though  unassisted  by  restriction  of  diet. 
It  should  be  given  in  increasing  doses,  up  to  60,  90,  or  100  gruns 
daily,  so  long  as  the  quantity  given  has  a  slowing,  and  not  a 
quidcening  effect  upon  the  pulse.  Where  the  vocal  cords  are 
implicated  by  pressure  on  the  recurrent  laryngeal  nerve,  trache- 
otomy may  be  required  to  prevent  fatal  asphyxia.  But  aneu- 
rysms also  cause  dyspnoa  by  tracheal  compression,  for  which 
tracheotomy  would  afford  no  relief. 


PHLEBITIS. 

Inflammation  of  the  veins,  or  phlebitis,  results  in  thickening 
and  infilti'ation  of  the  walls  with  leucocytes,  which  may  be  in 
nuch  numbere  as  to  constitute  a  real  suppuration  of  the  coats. 
The  terms  endophUbitia  and  periphttbitU  have  been  used  to  in- 
dicate inflammation  of  the  intima  and  the  adventitia  renpectively. 
Periphlebitis  arises  from  contact  with  inflammatoiy  foci  outside 
the  vein,  or  from  injury.  Endophlebitis  is  most  often  set  up  as  a 
result  of  thrombosis,  or  coogulittion  of  blood  in  the  vein  itself. 
This  occurs  from  a  variety  of  causes  (gee  Thrombosis).  The  clot 
may  then  adhero  to  the  vein-wall,  becoming  at  the  same  time 
organised,  and  the  vein  may  be  completely  obbt*rato4l.  On  the 
other  liand,  the  clot  may  liecome  channelled,  and  allow  the  con- 
tinuation of  the  circulation  ;  or  in  other  cases  it  softens  down  into 
a  puriform  fluid.  Periphlebitis  extending  inwards  itself  leads  to 
thrombosis ;  on  the  other  hand,  abscesses  may  form  in  the  tissue 
around  the  vein. 

Sympttuns- ^Phlebitis  is  accompanied  by  pain  and  tenderness 
in  the  course  of  the  affected  vessel,  with  some  I'eddening  of  the 
surface  in  the  case  of  superficial  veins.  The  vein  can  be  felt 
as  a  prominent  hard  cord,  and  a  varying  amount  of  febrile  re- 
action occomjianies  the  local  disease.  The  formation  of  abscesses 
will,  of  course,  be  indicated  by  hardening  of  the  surrounding 
tissue,  redness,  and  tedema  of  the  skin,  and  Kubt<e<|uently  fluctua- 
tion. The  secondary  effects  which  result  from  breaking  down, 
and  transportation  of   the  particles  of  thrombus,  aro  described 
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The  Treatment  of  phlebitis  consists  in  complete  rest  of  the 
part  affected,  the  application  of  warm  fomentations  to  ease  pain, 
and  the  administration  of  opiates,  if  necessary,  for  the  same 
purpose.  If  abscesses  are  forming,  poultices  should  be  applied, 
and  pus  may  have  to  be  evacuated  by  incision. 


THROMBOSIS  AND  EMBOLISM. 

Thrombosis  is  the  name  applied  to  the  coagulation  of  blood 
within  living  vessels,  whether  arteries  or  veins,  the  clot  itself 
being  called  a  thrombus. 

Embolism  means  the  transference  of  a  portion  of  clot  from  one 
part  of  the  circulation  to  another,  and  its  impaction  when  it 
arrives  at  a  vessel  too  narrow  for  its  further  progress.  This  can 
only  take  place  in  the  arteries  (and  portal  veins),  since  the  flow  of 
blood  in  the  veins  is  from  those  of  a  smaller  to  those  of  a  larger 
calibre.  The  transferred  particle  is  called  an  endndus ;  and  this 
may  be  not  only  a  detached  portion  of  thrombus,  but  other  bodies, 
such  as  particles  of  new  growth,  and  minute  hydatid  cysts. 

Thrombosis  occiuis  from  slowness  of  the  current  of  the  blood, 
or  from  irregularities  on  the  inner  surface  of  the  blood-vessels  or 
cavities  of  the  heart;  or  from  these  two  conditions  combined. 
Blood  thus  coagulates  in  the  heart  upon  its  inflamed  valves,  as 
has  been  already  described.  It  coagulates  in  the  arteries,  chiefly 
in  smaller  vessels,  the  calibre  of  which  has  been  made  uneven  by 
atheroma,  and  in  aneur^'smal  dilatations ;  and,  lastly,  it  coagu- 
lates in  veins,  in  which  the  current  is  normally  much  slower 
than  elsewhere,  and  may  fall,  from  local  and  general  causes,  to 
an  extreme  point.  The  first  effect  of  the  coagulation  of  blood  in 
a  vessel  is  naturally  to  cause  an  obstruction,  which  will  have 
different  effects  according  as  it  is  in  an  artery  or  in  a  vein.  The 
coagulation  once  formed  receives  further  deposits  of  fibrin  from 
the  blood  circulating  above  and  below,  and  so  the  thrombus  may 
extend  into  larger  and  larger  vessels.  When  first  formed  it  is 
soft,  and  fills  the  veins  ;  but  after  a  time  it  may  shnnk,  and  thus 
allow  the  re-establishment  of  the  circulation.  But  the  termina- 
tion is  not  always  so  favourable.  The  thrombus  commonly  sets 
up  some  endarteritis  or  endophlebitis,  adhesion  to  the  wall  of  the 
vessel  takes  place,  and  ultimately  the  clot  becomes  organised, 
with  permanent  obliteration  of  the  channel.  In  other  cases 
septic  micro-organisms  may  cause  the  coagulum  to  break  down 
into  a  puriform  fluid,  which  consists  of  pus-corpuscles,  micrococci, 
and  fine  granular  particles.  An  important  result  of  thrombosis 
in  the  heart  and  in  the  veins  is  the  detachment  of  fragments 
from  the  coagulum,  and  their  transference  to  other  parts  of  the 
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circulation.  They  then  become  einboti,  as  above  stated.  The 
results  differ  according  to  the  position  and  character  of  the 
original  thrombus.  Portions  detached  from  venous  thrombi  are 
carried  by  the  current  of  blood  into  the  right  auricle,  thence  into 
the  right  ventricle,  and  into  the  pulmonary  artery,  which  they 
may  block  according  to  tbeir  size,  either  quite  at  its  commence- 
ment, or  in  the  substance  of  the  lung.  Thrombi  in  the  right 
aide  of  the  heart  will  similarly  cause  embolism  of  the  palmooory 
artery ;  but  thrombi  on  the  aortic  or  mitral  valves  will  cause 
embolism  of  the  systemic  arteries  in  the  brain,  spleen,  kidneys, 
limbs,  or  elsewhere. 

The  results  of  embolism  are  somewhat  peculiar.  When  a 
small  particle  of  clot  is  impacted  in  a  vessel  of  the  kidney,  or 
spleen,  the  first  effect  seems  to  be  that  the  more  or  less  wedge- 
shaped  or  conical  area  of  tissue  supplied  by  the  vessel  becomes 
turgid  with  blood,  which  is  actually  extravasated  into  the  tissue, 
forming  a  conical  plug  with  its  apex  at  the  point  of  obstruction, 
and  its  base  at  the  surface  of  the  organ.  This  mass  (known  as  an 
infarct,  or  heemorrhagic  infarct)  gradually  becomes  decolourised ; 
and  in  a  later  stage  has  a  whitish -yellow  tint,  with  a  zone  of 
red  around  it.  Ultimately  it  becomes  uniformly  pale  yellow,  and 
shrinks  in  size,  so  as  to  form  a  depression  on  the  surntoe ;  and  it 
may  remain  thus  for  long  periods.  But  if  the  embolus  comes 
from  a  suppurating  thrombus,  or  is  the  product  of  malignant 
endocarditis,  then  it  sets  up  similar  suppurative  or  septic 
processes  in  the  part  to  which  it  is  carried,  as  a  result  of  the 
micrococci  carried  with  it.  The  infarcts  then  tend  to  become 
purulent  in  the  centre,  and  to  form  actual  abscesses,  such  as 
occur  in  the  lungs  in  pysmia ;  or  cavities  with  puriform  contents, 
like  those  seen  in  the  brain  and  kidney  occasioi^ly  in  malignant 
endocarditis. 

The  following  are  the  more  usually  recognised  forms  of  throm- 
bosis and  embolism : — 

FtnwnU  Thrombogia. — This  arises  in  the  last  stage  of  phthisis, 
cancer,  and  other  exhausting  diseases,  in  convalescence  from 
typhoid  fever,  and  after  confinement  (phlegmasia  alba  dolens). 
The  leg  becomes  swollen,  and  the  vein  can  be  felt  to  be  obstructed ; 
there  is  generally  also  some  tenderness  from  co-existing  phlebitis. 
The  detachment  of  a  portion  of  clot  followed  by  its  impaction  in 
a  large  branch  of  the  pulmonary  artery  with  sudden  death,  is  an 
occasional  accident. 

Jugular  thrombosis,  and  thrombosis  of  the  lateral  nniu,  result 
from  disease  of  the  internal  ear,  or  mastoid  cells.  From  contact 
with  the  external  ear,  septic  organisms  are  frequently  present, 
severe  phlebitis  is  set  up,  and  the  clot  becomes  septic.  Particles 
are  then  conveyed  through  the  right  side  of  the  heart  to  the 
lungs,  in  which  pytemic  abscesses  are  formed, 
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Thix)mbasis  of  the  pelvic  veins  arLses  from  disease  of  the  pelvic 
viscera  in  women,  or  from  gonorrhcca  in  hoth  sexes. 

Large  clots  sometimes  form  in  the  heart,  just  previous  to  dea4iiy 
when  the  cii'culation  is  failing,  and  in  i-ecesses  of  the  walls  in 
cases  of  dilatation.  They  may  hasten  death  hy  hampering  the 
action  of  the  organ,  or  they  may  supply  emboli  to  the  pulmonary 
or  systemic  circulation. 

Embolism  and  thrombosis  of  the  cerebral  ctrteriea  are  described 
under  Diseases  of  the  Brain  (p.  285). 

Embolism  of  a  large  artery  in  a  Umb  is  not  a  very  oommoQ 
event.  It  causes  sudden  acute  pain,  followed  at  once  by  numb- 
ness, coldness,  and  loss  of  power  in  the  limb :  the  pulse  is  imper- 
ceptible below  the  seat  of  embolism,  and  gangrene  sometimes 
results.  In  the  spleen  and  kidneys  the  occurrence  of  embolism  is 
not  so  commonly  recognised.  Sometimes  thei«  is  sharp  pain  in 
the  left  side  from  embolism  of  the  spleen.  Embolism  of  the 
kidney  causes  frequently  albuminuria,  with  perhaps  blood  in  the 
urine;  and  in  malignant  endocarditis  there  is  often  double 
nephritis,  probably  from  minute  emboli  (see  p.  505).  Cases  of 
embolism  of  the  mesenteric  artery  have  occurred  in  which  the 
patient  has  been  seized  with  severe  abdominal  pain  and  distension, 
followed  by  collapse  and  death  in  one  or  two  days ;  and  blood  has 
been  found  in  the  bowel  and  in  the  peritoneal  cavity.  Veiy 
similar  results  may  follow  thrombosis  of  this  artery,  but  the 
symptoms  are  more  slowly  developed. 

The  clTects  of  embolism  and  thrombosis  of  the  vessels  of  the 
liver  are  described  under  Pylephlebitis. 

In  the  pulmonarif  circulation,  embolism  of  the  largest  trunks 
may  occur,  commonly  as  a  sequel  to  femoral  thrombosis,  when 
death  is  often  quite  sudden.  At  other  times,  the  event  is 
signalised  by  sudden  collapse,  sense  of  suffocation,  and  ui*gent 
dyspnoea;  of  which,  though  genei'ally  fatal,  cases  of  recover}' 
have  been  i-ecorded.  Pulmonary  infarcts  are  mastly  the  result  of 
embolism  of  the  smaller  vessels.  They  are  the  conical  hsemor- 
rhagic  masses  which  are  seen  in  the  lungs  in  chronic  heart  disease, 
and  arise  by  embolism  from  coagula  in  the  right  caWties  of  the 
heart.  Tlieir  occurrence  often  gives  rise  to  haemoptysis,  and  if 
they  are  large,  there  may  be  dulness  and  deficient  respiratory 
murmur  at  the  surface  of  the  chest  ooiresponding  to  them. 
Pysemic  infarcts  of  the  lung  have  been  ali'eady  described  {see 
p.  143). 
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FUNCTIONAL  DI80BDEBS  OF  THE 
VASOULAB  SYSTEM. 

Excessive  Pulsation  of  the  Abdominal  Aobta. 

This  is  often  mistt^en  for  abdominal  tmeurysm.  It  is  more 
frequent  in  women  than  men,  and  occurs  between  the  ages  of 
twenty  and  forty-five.  The  patients  are  generally  nervous, 
byetorical,  or  hypochondriacal ;  and  it  is  often  associated  with 
some  dyspeptic  symptoms.  There  is  constant  complaint  of  pain, 
distress,  and  throbbing  over  the  abdominal  aorta,  which,  can  be 
felt  and  seen  beating  with  unusual  force.  If  it  be  carefully 
examined,  it  will  be  found  that  its  outline  is  cylindrical  like  that 
of  the  normal  vessel,  and  that  there  ia  no  fusiform  or  saccular 
eidnrgement.  Firm  pressure  with  the  stethoscope  may  elicit  a 
slight  murmur,  but  usually  there-is  nu  more  than  the  dull  sound 
of  iinpnct  of  the  vetutel  against  the  instrument.  The  rest  of  the 
cirailatory  system  ia  normal.  The  trouble  may  continue  for 
months  or  years,  without  any  material  alteration. 

Treatment. — CJastric  disorders  should  be  met  by  appropriate 
methods,  and  the  bowelu  should  be  kept  open.  Exercise,  fresh 
air,  the  avoidance  of  sedentary  occupations,  or  of  the  chuice  of 
brooding  over  the  complaint,  should  be  enjoined ;  and,  medicinally, 
bromide  of  potassium  in  fidl  doses  should  be  tried. 


Bayhauo's  Disease, 
{Si/mmetTtoai  Gangrene.) 

This  disorder,  first  described  by  Dr.  M.  Raynaud  in  18G2,  as 
local  asphyxia  and  symmetrical  gangrene  of  the  estremities,  is 
due  to  a  spasmodic  contraction  of  the  arterioles,  whereby  the 
circulation  in  the  affected  parts  ia  retarded,  so  as  to  cause  a 
temporary  "  deadness  "  or  lividity  of  the  part,  or  is  obstructed  to 
such  an  extent  or  for  such  a  long  period  as  to  be  followed  by 
actual  gangrene. 

.Stiologr- — It  is  much  more  frequent  in  women  than  in  men, 
and  is  first  noticed  commonly  between  the  ages  of  fifteen  and 
thirty,  or  even  in  childhood.  Many  patients  are  delicate,  or 
amemic,  nervous  or  hysterical,  but  some  seem  to  have  been  in 
good  health  until  the  occurrence  of  the  disease.  Heemoglo- 
binui-ia,  peripheral  neuritiH,  various  skin  eruptions,  and,  rarely, 
ague,  have  occuired  in  association  with  the  symptoms  of  Ray- 
naud's disease.      Cold  and  emotional  diaturbance  are  exciting 
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resemblance  to  local  asphyxia,  and  perhaps  may  have  aa  aUied 
pathology  ;  they  occur  from  definite  exposure  to  oold. 

Progno^ — Many  casee  recover.  Death  is  rare  as  a  direct 
result  of  the  gangrene. 

Treatment, — Raynaud  obtained  good  results,  at  least  in  casea 
of  less  degree,  by  the  apphcation  of  a  continuous  galvanic 
current,  with  the  anode  at  the  back  of  the  neck,  and  the  kathode 
over  the  sacrum  and  lower  lumbar  region.  Barlow  recommends 
that  the  affected  limb  should  be  immersed  in  a  basin  of  salt  and 
water,  and  that  one  pole  of  the  battory  should  be  applied  to  the 
top  of  the  limb,  and  the  other  placed  in  the  water.  A  current 
should  be  used  as  strong  as  the  patient  can  bear.  Shampooing 
the  limb  and  difiiisible  stimulants  internally  may  also  be  employed. 
Cold  and  excitement  should  be  avoided. 

ESY  TBBOUELALGI A . 

This  is  the  name  given  by  Weir  Mitehell  to  a  complaint  in 
which  there  is  acute  pain  in  the  feet  and  legs,  associated  with 
dilatation  of  the  vessels.  The  pain  is  acute,  burning,  occurring  in 
paroxysms,  aggravated  by  heat  and  exercise,  and  relieved  by  rest 
and  cold.  When  the  patient  stands  or  walks,  the  parts  become 
flushed  or  dusky  red.  By  some  it  is  regarded  as  a  neuralgia,  or 
neuritis ;  by  others  as  chiefly  a  VBSomotor  failing,  and  allied  to 
Raynaud's  disease ;  by  others  again  as  probably  dependent  on 
ch^gee  in  the  spinal  cord,  such  as  occur,  for  instance,  in  sjtingo- 
myelia.  Two  of  Mitchell's  cases  subsequently  developed  spinal 
symptoms.  The  suggestion  has  been  made  that  some  cases  of 
erythromelalgia  are  due  to  ergotism. 

Ahoeio-nxurotic  CBdbha. 

This  is  another  curious  affection  apparently  connected  with  the 
vasomotor  apparatus.  Circumscribed  swellings  appear  on  various 
parts  of  the  body,  for  instance,  on  the  face,  the  eyelids,  the  hands 
or  legs,  or  in  the  throat,  Tbey  are  not  inflammatory,  and  not 
dependent  upon  gravity;  they  are  accompanied  by  burning, 
pricking,  and  itching.  They  appear  suddenly,  axe  of  short  dura- 
tion, but  recur  frequently  ana  even  daily;  they  are  generally 
harmless,  but  cedema  of  the  larynx  has  sometimes  prorod  fatal. 
Gastro -intestinal  symptoms  are  usually  present,  such  as  colic, 
nausea,  and  vomiting.  The  disease  is  (^ten  hereditary,  and  very 
intracteble. 
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MEDIASTINITIS. 

Inflammation  of  the  mediastinum  may  be  suppurative  or  non- 
suppurative. The  former,  or  mediastirud  ahsotsa,  arises  from 
numerous  causes,  of  which  injuiies  by  bullet,  stab,  or  blow,  and 
tuberculosis  of  the  lymphatic  glands  are  the  most  frequent,  while 
occasionally  it  follows  upon  pneumonui,  pleurisy,  erysipelas,  or 
enteric  fever.  The  abscess  may  be  in  the  anterior  or  in  the 
IK)8terior  mediastinum,  more  often  in  the  former.  The  chief 
symptoms  are  stenial  pain  and  pyrexia.  Physical  signs  will 
only  be  ap])arent  if  the  abscess  I'eaches  a  sulhcient  size,  when 
there  nuiy  be  dulness,  localised  tenderness,  ODdema  over  the 
sternum,  and  ultimately  perhaps  fluctuation  at  the  border  of  the 
sternum.  The  pus  miist  be  evacuateil  as  soon  as  possible,  and,  if 
necassaiy,  the  sternum  must  be  ti-ephined  or  i*esected. 

Adhesive,  simple,  or  non-suppunitivo  mediiistinitis  has  been  let^s 
often  recognised  than  the  suppunitive  form.  It  may  also  arise  from 
traumatism  and  genend  infectious  dist^ases,  but  its  most  coumion 
associations  are  i)leurisy  and  pericaitlitis,  esiKxiiallythe  latter,  form- 
ing then  a  niediaatiiio-pericarditis.  Under  these  circumstances  the 
tissues  of  the  antenor  mediastinum  may  be  matted  together  to 
form  dense  fibrous  tissue,  and  with  this  there  is  pericardial  adhesion 
or  thickening,  and  sometimes  pleural  adhesion  or  fluid.  It  is  very 
doubtful  if  indunitive  mediastinitis  can  be  recognised  apart  from 
the  chronic  pericai-ditis  with  which  it  is  associated,  and  the  sym- 
ptoms which  occur  are  genemlly  the  dropsy,  dyspnoea,  enlarged 
liver,  and  ascites,  which  would  be  explained  by  the  hypertrophy 
and  dilatjition  associated  with  adherent  pericardium.  If  from 
any  such  combination  of  symptoms,  with  absence  of  the  physical 
signs  of  valvular  disease,  an  iulherent  {tericaixlium  can  be  diagnosed, 
the  co-existence  of  past  or  pi-eseiit  pleurisy  would  make  mediastinitis 
proliable.  At  the  same  time  its  impoi-tance  seems  somewhat  small 
by  the  side  of  the  immediate  cardiac  lesions. 


TUBERCULOSIS  OF  THE  BRONCHIAL 

QLANDS. 

( Brondiial  PJuhisia,) 

JEtiology  and  Pathology. — The  foimer  is  similar  to  that  of 
tubercular  infection  in  general ;    and  the  bix)nchial  glands  are 
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infected  c.niinonly  from  the  lesions  of  pulmonary  phthifliA.  But 
there  in  this  occasional  point  of  difference,  that  in  children  the 
glands  may  caseate,  enlarge,  and  even  suppurate  with  very  little 
or  no  evidence  that  the  lungs  are  involved ;  and  these  are  especially 
the  cases  to  which  the  name  of  bronchial  phthisis  has  been  given. 
The  bronchial  glands  go  through  the  same  changes  as  other  oi^ans 
when  invaded  by  tubercle.  Grey  granules  are  at  first  formed, 
and  cBiieation  follows ;  the  glands  become  enlarged,  and  may 
8uppurat«,  or  become  calcareous.  As  a  result  of  their  enlarge- 
ment they  press  upon  surrounding  parts,  especially  the  wsophagus 
and  the  trachea  or  main  bronchi.  If  they  suppurate  they  may 
discharge  into  one  of  these  passages,  or  they  may  lead  to  abscess 
in  the  mediastinum. 

gjtnptoau. — Elnlarged  bronchial  glands  constitute  a  mediastinal 
tumour.  They  cause  pain  in  the  chest,  cough,  and  dyspncea,  and 
perhaps  slight  swelling  of  the  face  and  neck,  dysphagia,  and 
hiemoptysis.  The  cough  is  of  most  interest.  It  is  sometimes 
harsh  and  altered  in  quality,  as  if  the  larynx  were  involved  ;  and 
this  is  probably  from  some  pressure  of  the  glands  on  the  recurrent 
laryngeal  nerves,  producing  paresis  of  one  or  both  cords.  The 
cough  may  be  constantly  hacking,  or  spasmodic  like  that  of 
pertussis.  If  the  pressure  on  the  trachea  is  considerable,  there  is 
severe  dyspnica  with  stridor,  and  impending  suffocation  ;  and  this 
is  especially  likely  to  be  the  case  if  the  glands  are  suppurating 
and  rupture  is  imminent.  When  rupture  takes  place,  pus  is 
expectorated,  and  there  is  some  danger  of  asphyxia  in  young 
children.  Occasionally  a  detached  fragment  of  gland  has  been 
impacted  in  the  respiratory  passages,  and  caused  death.  The 
pufly  swelling  of  the  face  and  neck  is  due  to  the  pressure  on  the 
superior  vena  cava  or  one  or  other  innominate  vein.  There  is 
more  or  less  pjTexia,  according  to  the  stage  and  the  rapidity  of 
the  cafteating  process. 

Physical  Signs. — If  the  glandular  mass  is  of  great  size,  it  will 
cause  dulness  in  the  back  between  the  scapula  and  the  spine  on  one 
or  both  sides ;  and  more  rarely  over  the  upper  part  of  tne  sternum 
in  front.  The  auscultatory  signs  are  variable,  even  independent 
of  any  co-existing  phthisis.  Thei-e  may  be  deficiency  of  breath- 
sounds  over  the  lung  on  one  or  other  side ;  or  bronchial  breathing 
and  bronchophony  in  the  neighbourhood  of  the  enlarged  glands. 

DiAgnoslfl. — The  symptoms  and  pliysical  Ftigns  of  what  is  practi- 
cally a  mediastinal  tumour  in  a  jroung  child,  with  a  family  history 
or  other  evidence  of  tubercle,  will  generally  enable  the  disease  to 
be  recognised  ;  but  in  a  small  child  it  may  be  easily  confounded 
with  empyema,  until  tested  by  exploration. 

The  Prognosis  is  not  absolutely  unfavourable.  Health  may  he 
restored  completely  after  the  dipcharge  of  pus ;  and  other  cases, 
no  doubt,  get  well  on  calcification  of  the  tubercle. 
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vena  cava,  and  upwards  in  obatruction  of  the  inferior  cava.  This 
last,  liowever,  rarely  results  from  mediastinaJ  tumoiip,  although 
it  is  ])oegible  for  a  malign&tit  growth  to  reach  the  inferior  chth, 
just  above  the  diaphragm. 

Arteries  often  maintain  their  course  through  a  tumour  un- 
moleBted.  They  are  sometimes  compresseil,  with  the  effect  of 
weakening  or  obliterating  the  peripheral  pulse. 

The  results  of  compression  of  the  trachea  and  bronchi  have  been 
alreiidy  described  {pp.412,  430).  If  the  cetophagus  is  involved 
there  will  be  difficulty  iu  swallowing,  and  an  ccsophageal  bougie 
will  meet  with  resistance. 

The  paralyses  of  the  vocal  cords,  which  follow  pressure  on  the 
Tscurrent  laryngeal  nervea,  are  similar  to  those  caused  hy 
aneurysm.  The  left  nerve  is  more  exposed  than  the  right  from  . 
its  lower  position,  mid  the  results  will  be  abductor  paralysis, 
or  complete  paralysis,  according  to  the  degree  of  compression. 
Sometimes  there  are  spasmodic  attacks  of  dyspntea. 

The  displacement  of  organs  and  defontixiy  of  the  cheat  depend 
on  the  size  and  position  of  the  tumour.  The  heart  may  be 
pushed  to  the  tight  or  left,  the  liver  downwards  towards  the 
abdomen,  or  one  lung  may  be  compressed  against  the  rihs. 
Deformity  mat  be  (juite  absent,  especially  if  the  tumour  arises  in 
the  posterior  mediastinum.  But  there  may  be  enlargement  of 
one  side  from  effusion  of  fluid  into  the  pleura,  caused  by  the 
growth  pressing  on  the  veins  in  the  root  cj  the  lung;  or  retrac- 
tion of  one  side  if  the  growth  compresses  the  bronchus.  Tumours 
in  the  upper  part  of  the  chest  may  extend  into  the  root  of  the 
neck,  or  be  accompanied  by  enlargement  of  cervical  glands  in 
this  situation.  Dyspnoea,  spasmodic  cough,  expectoration  of 
mucus,  hfemoptysis,  faintuess,  attacks  of  syncope,  and  palpitation 
are  additional  symptoms  in  many  cases.  Paraplegia  occurs  in 
exceptional  cases  from  invasion  of  the  spine,  and  cachexia  may 
be  pronounced  when  the  symptoms  are  prolonged  and  severe. 

PfajTEical  Signs. — The  most  important  is  the  decided  dulness 
which  a  tumour  produces  if  it  reaches  the  surface  of  the  chest,  or 
if  it  compresses  the  lung  between  itself  and  the  chest-wall ;  but  a 
considerable  tumour  may  exist  in  front  of  the  spine  without 
appreciably  altering  the  signs  of  percussion.  The  auscultatory 
sounds  will  depend  on  the  presence  or  absence  of  fluid  in  the 
pleura,  and  on  the  relation  of  the  tumour  to  the  root  of  the  lung 
(see  p.  430). 

Diacnosis. — An  aortic  aneurysm  is  most  readily  confounded  with 
mediastinal  new  growth.  An  aneurysm  is  itself,  of  course,  a  medi- 
astinal tumour,  occupying  the  middle  or  superior  mediastinum 
when  it  grows  from  tiie  arch,  the  posterior  mediastinum  when  it 
arises  from  the  thoracic  aorta.  A  diagnosis  is,  nevertheless,  very 
desirable,  since  the  prognosis  as  to  duration  of  life  and  tempoiaiy 
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relief  of  symptomA  is  much  more  favourable  in  the  case  of  anea- 
rysm.  Many  of  the  symptoms  are  necessarily  the  same:  they 
both  press  upon  and  displace  important  structures,  such  as  the 
oesophagus,  the  trachea  or  bronchi,  and  the  large  nerve-trunks. 
One  of  the  most  important  distinctions  is  the  fact  that  aneurysms 
implicate  arteries,  and  thus  may  lead  to  suppression  of  pulse  on 
one  or  other  side;  while  new  growths  commonly  spare  the 
arteries,  but  compress  and  project  into  the  veins,  pi-oducing 
venous  distension  and  oedema.  The  presence  of  a  murmur,  and 
the  duration  of  the  symptoms  for  more  than  twelve  or  fifteen 
months,  are  in  favour  of  aneurysm.  Enlargement  of  the  cervical 
glands,  or  the  existence  of  tumour  in  other  parts  of  the  body, 
speaks  for  new  growth ;  in  this  connection  the  mammie  or  the 
testes  should  always  be  examined.  The  stridor  produced  by 
compression  of  a  bronchus  should  not  be  mistaken  for  the 
rhonchus  of  bronchitis.  The  former  is  constant  in  time  and 
position ;  the  latter  is  variable,  and  changes  from  place  to  place 
within  a  few  hours,  or  disappears  at  intervals. 

The  Prognosis  is  bad,  and  the  duration  rarely  more  than  a 
few  months. 

Treatment. — This  is  mainly  palliative,  and  very  little  can  be 
done  beyond  relieving  pain  by  opium  or  morphia.  Symptoms 
threatening  life,  such  as  laryngeal  asphyxia,  must  be  met  as 
they  arise. 
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PHYSICAL  EXAMINATION  OF  THE  ABDOMEN. 

The  abdomen  is  accessible  to  the  same  methods  of  examination 
ns  are  employed  in  the  caise  of  the  lungs  and  heart — namely, 
inspection,  palpation,  mensuration,  percussion,  and  auscultation  ; 
and  in  most  ini«tances  it  is  desirable  that  the  patient  should  be 
in  the  i-ecumbent  position,  with  the  head  rested. 

Insi^ciion. 

The  &rst  thing  to  notice  is  the  size  of  the  abdomen.  This  is 
exti'euiely  variable  even  within  the  limits  of  health.  It  may  be 
uniformly  much  enlarged  ;  but  it  requires  the  help  of  other 
methods  of  examination  to  determine  whether  this  is  due  to  a 
collection  of  liquid  in  the  peritoneul  cavity  {ascites),  to  gas  in  the 
intestines  (mel^orimi),  to  fat  in  the  pariet«s  and  omentum,  or  to 
some  tumour,  such  as  an  ovarian  cyst.  Uniform  and  symmetiical 
retraction  of  the  abdomen  is  seen  in  starvation,  in  emaciating 
diseases,  .^nd  in  deatli  from  cerebral  diseases,  such  as  tubercular 
meningitis  and  intracranial  tumour. 

\iy  inspection  may  be  observed  various  local  enlargements  or 
prominences,  such  as  result  from  tumours  or  eului'gements  of 
diftereut  organs.  Mtuiy  of  the  tumours  which  occur  in  the 
abdomen  may,  under  favoui'able  circumstances,  be  vit^ible  on  the 
surface ;  this  is  much  more  likely  to  occur  when  the  patient  is 
thin,  and  the  abdomen  empty  ;  much  less  likely  wlien  tbo  patient 
is  fut,  and  the  abdomen  is  distended  with  luicites  or  flatus. 
Amongst  those  more  commonly  observed  are  enlargements  and 
tumours  of  the  liver,  cancer  of  the  stomach,  an  abnormally 
dilated  stomach,  irregular  distension  of  the  intestines  in  cases  c^ 
obstruction,  muttirtg  of  the  iutestlne  in  tubercular  peiitonitis, 
enlarged  spleen,  hydronephrosis,  the  pregnant  uterus,  ovarian 
cysts,  and  a  distended  bladder.  Local  enlargements  in  the  upper 
part  of  the  abdomen  may  cause    asymmetry  of    the  thorax   by 
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driving  iipwiu-dn  and  outwards  the  lower  ribs  on  one  side,  tbi 
onliu-gint;  the  angle  between  the  costal  margin  and  the  midd 
line.  This  is  os|>ecially  seen  in  cases  of  hydatid  and  abscess  i 
the  liver. 

It  is  important  to  note  the  relation  of  the  abdomen  to  tl 
respiratory  movements,  already  referred  to  in  connection  with  tl 
chest  (p.  y7fl) ;  the  descent  of  the  dinphragm  is  impeded  by  mm 
distension,  and  is  checked  by  acute  inflammation  of  the  pel 
toneum,  no  that  in  these  coses  i-espiration  is  almost  entirel 
thoracic-.  In  other  cases  respiration  affects  materiaUy  the  positic 
of  the  organs  in  immediate  contact  with  the  diaphragm — namel; 
the  liver,  spleen,  stomach,  and  kidneys;  whereas,  organs  ( 
tumours  situated  lower  down,  or  connected  with  the  posterior  ws 
of  .the  abdomen,  are  much  less  influenced  by  the  descent  of  th 
muscle.  The  pulsations  of  the  aorta,  or  of  an  anemysm,  or  i 
the  enlarged  liver  in  tricuspid  i-egurgitation,  and  the  peristnlt 
movements  of  the  intestines,  may  sometimes  be  seen,  the  latb 
being  visible  in  proportion  to  the  thinness  of  the  abdomin 
parietes,  and  the  vigour  of  the  peristakie. 

The  sudden  expiratoiy  eiToi't  of  coughing  will  Bomet)iQ< 
produce  loail  prominences,  which  ara  not  present  under  ordinal 
circuniHtances.  These  are  alwtiys  due  to  weokness  or  deficieatn 
of  the  abdominal  wull,  and' the  pi-ojectton  constitutes  for  tbe  tin 
being  a  -heniia.  Hesides  thu  familiar  inguinal  and  umbilic 
hernias,  it  is  common  to  Koe  a  protrusion  in  the  middle  line  fro 
yielding  of  the  i>ariet4iH  between  tlie  two  recti  muscles  ;  and  occ 
siunally  tho  abdominal  walls,  just  Hlii>ve  Poupart'a  ligament 
bulge  in  cougliiiig.  I  have  seen  tlie  wime  bulging  just  below  tl 
rilis  on  one  side  fiwrn  local  puiilysis  of  the  upper  part  of  tl 
abdominal  muscles. 

I'ALrATION. 

This  is  undoubtedly  the  must  important  means  of  exaininii 
tlie  condition  of  the  iilxJomen.  The  abdominal  walls  should 
relaxed  as  uiuch  as  jxisHible,  and  for  this  pui'pose  the  patie 
should  bo  in  the  reciiinlient  or  sciiii -recumbent  position,  and  t! 
heitd  should  lie  Kupjioite*!,  for  if  tho  {lationt  raises  his  head — e.i 
to  see  what  is  going  on— thu  Ufti  iilHlominis  become  tcnxe.  Ti 
relitxutioii  of  the  iilHlominal  walls  is  hometinu's  nMsist^d  by  raisii 
the  jNitient's  li'gs,  but  thi'y  must  Ik*  suppoi'tt'd  in  that  position 
a  pillow  under  t)ie  kneiw.  Tliis  pnx:uediiig  ci)m[H.<lt(  tlio  obserf 
to  examine  very  much  from  one  xide,  nithoi'  ham[>ei's  the  use 
the  lutnds,  and  iim  often  )>»  dis^iensed  with. 

In  many  [iiilii'iilM  the  aixloniinul  nniscliii  are  (K^i'sisteutly  ten 
and  the  ahilomi'n  is  jNi][Hit«il  with  ditticujty.  In  fjuch  oases  t 
patient  should  be  asked  hi  bi-fiithe  deeply  in  iniil  out,  aitd  xliui 
be  engaged  in  convcivatioii  while  tli<'  hand  ip>  on  the  aliiloinc 


PHYSICAL  EXAMINATION  OF  THE  ABDOMEN.     68S 

or  he  may  be  asked  to  lift  up  his  head  from  the  pillow,  and  keep 
it  raised  for  about  a  minute,  when  the  muscles  will  become 
exhausted,  and  for  a  moment  afterwEirds  the  abdomen  may  be  lax 
enough  for  the  purpose.  If  these  means  fail,  and  an  examination 
is  of  the  Erst  importance,  chloroform  should  be  administered. 

The  examination  of  the  abdomen  nhould  be  made  with  great 
gentleness;  the  hands  should  be  warm,  and  should  be  laid  flat 
upon  the  surface,  and  care  should  be  taken  not  to  force  the  finger- 
tips suddenly  into  the  abdomen,  whereby  the  muscles  are  mads  to 
contract,  and  trustworthy  results  are  impossible.  During  the 
movements  of  deep  breathing,  enlargements  of  organs  or  new 
growths,  especially  in  the  upper  part  of  the  abdomen,  may  be 
detected,  which  would  otherwise  perhaps  escape  recognition. 
When  esamining  the  sides  of  the  abdomen,  or  the  flanks,  the 
observer  should  never  neglect  to  employ  the  InTrtanuat  method — 
that  is,  one  hand  should  be  placed  under  the  twelfth  rib,  and 
another  on  the  abdomen  in  front ;  if  one  hand  be  premed  towards 
the  other  which  is  still,  the  slightest  enlargement  or  resistance 
can  generally  be  appreciated.  In  particular  cases  it  may  be 
desirable  to  examine  the  patient  in  the  knee-elbow  position. 

In  tho  normal  abdomen  there  is  scarcely  any  resistance  to  the 
movement  of  the  hand  in  all  directions.  The  solid  organs,  liver, 
spleen,  and  kidneys  are  almost  entirely  within  the  bony  thor&z ; 
the  left  lobe  of  the  liver,  which  lies  across  the  epigastrium,  is  of 
.small  bulk,  thin,  and  soft;  the  hollow  viscera  yield  readily  to  the 
hand,  aud  often  nothing  can  be  recognised,  except,  in  thin  people, 
the  pulsation  of  the  aorta  or  iliac  vessels. 

By  pal[»tian  in  disease  we  can  recognise  changes  in  shape  or 
si7«  of  the  organs,  and  the  existence  of  tumours,  and  can  obtain 
information  on  the  following  points : — - 

The  condition  of  tenseness  or  relaxation  of  the  abdominal  wall, 
which  may  be  local  or  general. 

The  presence  of  tenderness,  general  or  local :  this  may  be 
elicited  directly  the  band  touches  the  abdomen,  or  only  when 
deep  pressure  is  made. 

Various  kinds  of  movement  may  be  felt  in  the  abdomen — the 
pidsations  of  the  normal  vessels,  or  of  an  aneurysm,  or  of  the 
liver  in  heart  disease;  the  peristaltic  movement  of  the  bowel; 
the  movements  of  air  in  the  intestine  (borborygmi) ;  the  crackling 
or  gurgling  due  te  air  and  liquid,  which  may  be  felt  sometimes  on 
gentle  pressure  over  the  ciecum  in  enteric  fever ;  the  coarser 
movements  or  splashing  of  air  and  liquid  in  a  dilated  stomach 
when  somewhat  sudden  pressure  is  made  upon  it ;  and  the  friction 
of  inflamed  [«ritoneal  surfaces. 

Under  palpation  also  must  be  included  two  of  the  methods  by 
which  ascites  or  fluid  in  the  peritoneal  cavity  may  be  recognised 
— aa,me\y,  Jlactualion  and  displacemetU  (see  Ascites). 
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Mensuration. 

By  measurements  we  may  watch  and  record  the  progress  of 
enlargements  of  the  abdomen  from  ascites  or  tumour,  and  the 
hepatic  or  splenic  dulness  may  be  exactly  estimated  {see  Percus- 
sion). Sometimes  mensuration  may  help  the  diagnosis  of  ascites 
from  ovarian  disease,  by  comi)arison  of  the  distances  from  the 
umbilicus  to  the  ensiform  cartilage,  to  the  pubes,  and  to  the  iliac 
crest  {see  Ascites) ;  and  it  will  confirm  the  evidence  of  inspection 
with  regard  to  hepatic  tumours  displacing  the  ribs. 

Percussion 

It  is  in  reference  to  percussion  especially  that  we  must  re- 
member tliat  the  abdominal  cavity  extends  up  into  the  lower 
psu-ts  of  the  bony  thorax.  In  he^ilth  the  alxlomen  is  resonant 
over  so  much  of  the  combined  surfaces  as  corresponds  to  the 
intestines  and  to  the  stomach — that  is,  all  the  parts  below  the 
ribs,  juid  the  costal  cjirtilages  and  lower  ends  of  the  ribs  on 
the  left  side  below  the  heart.  It  is  dull  over  the  parts  which 
correspond  to  the  liver  and  spleen — that  is,  for  the  liver,  the  ribs 
of  the  right  side  below  the  upper  border  of  the  sixth  in  front, 
and  the  eighth  at  the  side,  and  for  the  spleen  the  ninth,  tenth, 
and  eleventh  ribs  on  the  left  side  just  l)eliind  the  anterior  axillary 
line  ;  and  with  very  light  percussion  one  may  recognise  the 
extension  of  the  left  lol)0  of  the  liver  ac^ross  the  epigastrium. 
The  relative  ai*eas  of  dulness  and  resonance  may  be  much  altered 
by  changes  in  the  amoimt  of  gas  in  the  hollow  viscera,  and  the 
dull  areas  of  the  liver  and  spleen  ai-e  moved  downwards  in  in- 
spiration and  upwards  in  expiration.  Thei-e  is,  fuither,  much 
dift'erence  in  the  quality  of  the  pei-cussion  note  over  the  stomach 
and  <lifferent  j)arts  of  the  intestine. 

Alterations  in  t.he  size  of  the  liver  and  spleen,  or  the  existence 
of  solid  tumours  or  cysts,  will  give  rise  to  new  areas  of  dulness, 
and  such  dulness  will,  as  a  rule,  be  accomptinied  by  resistance 
appreciable  by  palpition.  As  constant  reference  to  these  altered 
conditions  will  be  made  under  the  diseases  of  the  different  organs, 
it  is  not  necessiiry  to  specify  them  here. 

In  percussion  also  we  have  another  valuable  method  of  recog- 
nising ascites,  since  licjuid  in  the  peritoneal  cuvity,  unless  retained 
by  adhesions,  tends  always  to  be  lower  than  the  intestine, 
which  contains  gas ;  and  if  the  patient  is  examined  as  he  lies  on 
either  side  and  on  his  Iwick  in  succession,  the  dull  and  resonant 
areas  will  be  found  to  alter  their  jx)sition8  accoi-dingly  (, 
Ascites). 


STOMATITIS. 


ACSCULTATIOH. 


This  method  of  investigation  haa  but  little  application  in  the 
abdomen.  Friction  sounds  are  occasionally  beard  over  the  liver 
and  elsewhere  in  peritonitis  ;  abdominal  aneurysms  may  beaccxim- 
panied  by  murmurs.  Combined  with  palpation,  auscultation 
Iielpg  us  to  recognise  the  apliishiiig  sounds  in  a  dilated  stomach ; 
but  they  can  be  often  heard  some  little  distance  from  the  abdomen 
without  any  assistance. 


DISEASES  OF  THE  MOUTH,  TONSILS, 
AND   PHAKYNX. 


STOMATITIS. 

iGtiolOKy. — First,  inflammation  of  the  mouth  may  be  set  up  by 
irlieiniail  or  mecluinital  irritation,  such  as  contact  with  strong 
acids  or  ulknlies,  or  the  pi-esence  of  broken  or  carious  teeth  j 
secondly,  inflammation  may  spread  from  neighbouring  parts,  such 
as  tlie  nose  or  nsso-pliarynx,  so  us  to  involve  the  mouth ;  and 
tliii'dly,  speciitl  forms  of  stomatitis  occur  in  some  constitutional 
diseases,  such  us  measles,  variola,  syphilis,  and  scurvy.  Mercurial 
jKii.'tfin  also  leads  to  severe  stomatitis. 

SymptomB. — ^These  are  swelling  and  increased  redness  of  the 
uHieoiiH  membmoea  of  the  gums,  lips,  and  cheeks,  swelling  of  the 
tongue,  siitiviition  and  increased  seci'etion  of  buccal  mucus,  which 
adheres  as  a  coating  to  the  surface,  and  swelling  of  the  neighbour- 
ing lymphatic  glands.  In  later  stuges  abrasion  and  supei'ficial 
ulceration  take  place. 

Besides  the  special  forms  due  to  the  infectious  diseases,  and 
scurvy,  there  are  the  varieties  known  as  aplithous  stomatitis,  ulcer- 
ative stomatitis,  gangrenous  stomatitis,  and  parasitic  stomatitis. 

Aphthous  Stomatitis 

Occurs  in  children,  especially  al»ut  tlie  time  of  the  first  denti- 
tion, and  less  frequently  in  adults ;  it  consists  in  the  formation  of 
cii-cnlar  gi'oy  patches,  or  aphthte,  on  the  giuns,  tongue,  and  the 
inside  of  the  ^li^is  aud  cheeks.  They  are  from  S  to  ^  nun.  in 
diameter,  slightly  raised  from  the  surface,  and,  though  looking 
like  vesicles,  are  caused  by  a  fibrinous  exudation  beneath  the 
ejiitlielium.     After  a  time  the  epithelium  is  shed,  aud  small  ash- 
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Treatment. — ^We  should  aim  at  improving  the  general  oonditioii 
of  the  patient.  In  infants  the  food  must  be  rendered  saitaldey 
and  the  diarrhoea  checked.  After  every  meal  the  mouth  flhoald 
be  carefully  wiped  out  with  a  fresh  piece  of  soft  linen ;  and  the 
patches  should  be  touched  with  a  solution  of  borax,  or  a  little 
glycerine  of  borax  should  be  left  in  the  mouth. 


PAROTITIS. 

Primary^  or  specific  paroiitiSf  or  mumps,  has  been  already 
described  amongst  the  infectious  diseases  (p.  75). 

Secondary  parotitis  is  an  acute  foi*m  of  inilammation  which 
arises  in  the  course  of  severe  illnesses,  such  sus  pysemia,  fevers, 
dysentery,  phthisis,  and  carcinoma.  It  has  been  commonly  re- 
garded as  metiistiitic,  and  may  be  so  in  the  case  of  pysemia ;  but 
in  other  instances  it  is  regarded  as  arising  from  iiTitants,  which 
proceed  fi'om  the  decomposition  of  uiatters  retained  in  the  mouth, 
and  obtiiin  access  to  the  gland  thi*ough  Stenson's  duct.  Suppuin- 
tion  is  much  more  common  in  this  form  ;  several  small  abscesses 
are  formed,  and  afterwards  run  together.  They  may  discharge 
externally,  behind  the  ramus  of  the  jjiw,  or  burst  into  the 
external  auditoiy  mojitus,  or  burrow  deoply  down  the  neck,  or 
behind  the  phaiynx.     Occasionally  sloughing  tiike«  place. 

The  Treatment  is  that  of  acute  lo(;al  inflammations ;  fomenta- 
tions will  relieve  pain,  and  w^hen  pus  is  recognised,  an  incision 
must  be  made ;  but  recovery  depends  much  upon  the  primaiy 
illness. 

Angina  Ludorici,  or  suhinamUary  cellulitis,  is  a  lare  form  of 
severe  phlegmonous  iiiflanunation  of  the  floor  of  the  mouth,  and 
upper  piu-t  and  front  of  the  neck.  It  apiHjjii's  to  commence  in 
the  submaxillary  gland.     Its  tiuatmcnt  is  mainly  surgical. 


CATARRHAL   SORE   THROAT. 

JEtiology. — The  wiuses  ai*e  cold,  exj)osiu*e  to  impure  air, 
whether  in  l>adly  ventilated  i*ooms,  in  hospital  waixls,  or  from 
open  di*ains.  Tlie  term  **  Hospitjil  sore  tluxmt "  expresses  the 
fi-equency  with  which  nui*ses  antl  medical  students  are  liable  to 
these  affections. 

Symptoms. — In  its  mildest  form  thei*e  is  only  some  disoomfoi't 
on  swallowing,  and  nothing  may  Ix)  visible  in  the  thixxit.  In  other 
cases,  the  soft  palate,  uvuLi,  pharynx,  and  tonsils  are  redder  than 
natural,  the  uvula  is  elongated,  the  soft  i>alate  fl]ux;id,  and  the 


TONSILLITIS.  589 

pharyngeal  veins  are  dilated.  In  more  severe  cases  (uleeraUd 
g(yre  throat)  superficial  abrasions  ocxsor  on  the  tpnsila,  palate,  and 
pharynx,  the  tongue  is  furred,  and  there  is  marked  constitutional 
disturbance.  Sometimes  there  Is  excess  of  saliva  and  buccal 
mucus ;  at  others  there  is  unusual  dryness  of  the  mouth.  Talking, 
as  weU  as  swallowing,  may  be  painful. 

Treatment. — For  this  we  may  use  iron,  quinine,  or  other  tonics 
internally,  and  apply  glycerine  of  tannic  acid  locally,  or  give 
rhatany  lozenges.  Where  it  is  due  t«  a  hospital  atmosphere,  or 
other  impure  air,  removal  to  the  country  for  a  tew  days  may  be 
desirable,  and  in  other  cases  the  improvement  of  the  air-supply 
must  not  be  neglected. 


TONSILLITIS. 

Inflammation  of  the  tonsils  occurs  in  diphtheria,  scarlatina,  and 
syphilis,  as  already  described.  In  addition,  we  recognise  a  sup- 
purative tonsillitis  and  follicular  tonsillitis  (m«  ai»o  Catarrhal  Sore 
Throat  and  Chronic  Pharyngitis). 

SUPPUBATITE   TONBILLmS. 

{Quinay.) 

.Stiology.' — l%is  disease  also  arises  from  cold,  and  is  most 
common  between  the  ages  of  fifteen  and  twenty-five.  Some 
persons  are  very  liable  to  it,  and  have  it  repeatedly. 

Sfrnptosu. — -It  may  affect  one  or  both  tonsils.  The  tonsil 
becomes  red  and  swollen  to  twice  its  natural  size,  projecting  to 
the  middle  line,  and  pushing  the  uvula  aside  ;  if  both  tonsils  are 
affected  they  may  meet  in  the  middle  line,  driving  the  uvula  for- 
wards ;  the  swelling  and  redness  extend  to  the  base  of  the  soft 
palate.  The  surface  is  generally  smooth,  shining,  and  deep  red 
or  purple  in  colour.  Externally,  there  is  obvious  swelling  behind 
the  angle  of  the  jaw.  The  illness  often  commences  with  a  rigor, 
and  sickness ;  and  the  constitutional  disturbance  is  considerable. 
The  tongue  is  thickly  furred,  appetite  is  lost,  and  the  temperature 
rises  to  103°  or  104".  Swallowing  and  talking  ai-e  excessively 
painful,  and  saliva  and  mucous  secretion  collect  in  the  mouth,  and 
require  to  be  constantly  expectorated.  After  two  to  four  days 
suppuration  occurs ;  the  tumour,  which  wa8  at  first  hard,  is  now 
softer,  and  yields  to  the  finger ;  or  the  presence  of  pus  may  be 
detected  by  placing  one  finger  on  the  tonsil,  and  another  outside 
behind  the  angle  of  the  jaw.  If  the  oikb  be  left,  the  abscess 
bursts  into  the  throat,  the  temperature  ffiUs,  and  recoveiy  quickly 
takes  place  in  from  four  to  seven  days,  though  convalescence  may 
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be  protracte<i  for  some  time  longer.  Rarely  the  abscsess  baa 
burrowed  into  the  neck  or  chegt,  or  eroded  the  carotid  arteiy ; 
and  Fagge  records  a  case  of  suffocation  from  entrance  of  the  pus 
into  the  larvnx. 

Diagnosis. — Quinsy  may  resemble  follicfdar  iontiUitis/  it  is 
more  often  unilateral,  the  fever  is  more  severe,  the  redness 
extends  to  adjacent  parts,  secretion  does  not  accumulate  in  the 
follicles,  and  pus  may  be  eventually  detected.  Sometimes  the 
two  occur  together. 

Treatment. — In  the  early  stages,  ice  often  relieves  the  pain ; 
it  should  be  sucked  as  well  ba  applied  to  the  throat  externally. 
Salicylate  of  sodium  in  10  or  15  grain  doses  every  three  or  foar 
hours  may  he  given  int-ei'nally,  and  guaiacum  lozenges  (3  grains 
in  each)  may  be  sucked  every  two  hours,  to  diminish  the  acute 
symptoms.  If  suppumtion  has  commenced,  hot  fomentations 
and  poultices  pi-obably  hasten  it.  When  pus  is  detected,  an 
incision  should  Ix)  ma<le  into  the  tonsil  with  a  bistoury,  covered 
up  to  the  hist  half- inch  with  plaster,  so  as  to  pi-otect  the  other 
])arts  of  the  mouth.  The  patient  is  genei'ally  confined  to  bed, 
and  can  ttike  nothing  but  fluid  food.  This  should  consist  of 
milk,  beef-tea,  and  strong  broths;  and  stimulants  are  usually 
required.  In  later  stages,  quinine  and  iron  may  be  given  in  full 
doses. 

Follicular  Tonsillitis. 

iBtiology. — This  form  of  tonsillitis  also  recurs  frequently  in  the 
same  people,  and  arises  from  cold  and  from  impulse  air. 

Symptoms. — The  tonsil  is  red  and  swollen,  and  presents 
several  yellow  prominent  spots,  which  ai'e  follicles  distended 
with  secretion ;  and  the  surface  is  covered  with  more  or  less 
mucus.  The  swelling  can  be  felt  externally  behind  the  angle  of 
the  jaw.  In  severer  forms  the  secretion  of  the  follicles  is  more 
abundant,  and  they  are  distended  with  large  bright  white  plugs, 
which  may  present  a  close  resemblance  to  the  white  material 
of  diphtheria.  Both  tonsils  are  frequently  affected.  There 
is  moderate  constitutional  disturbance,  furred  tongue,  slight 
pyrexia,  feeling  of  malaise,  and  the  same  local  discomfcnrt  as  in 
other  forms  of  tonsillitis.     Recovery  always  takes  place. 

Diagnosis. — Diphthfria  is  closely  simulated  when  the  plugs  of 
secretion  are  large  and  white.  Generally,  their  obvious  formation 
within  the  follicle  of  the  tonsil,  or  the  existence  of  several  on 
each  side,  serves  to  distinguish  them.  A  single  white  patch  of 
some  extent,  apparently  only  on  the  surface,  is  in  favour  of 
diphtheria,  and  an  extension  to  the  soft  palate  is  conclusive. 
The  bacteriological  test  of  cultivation  should  be  employed  in 
doubtful  cases. 
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Treatment  should  be  nourishing  and  stimulating  ;  quinine  and 
iron,  and  ])ort  wine  in  weakly  individuals.  The  tonsils  mny  be 
painted  with  astringent  or  antiseptic  solutions,  such  as  glycerine 
of  tannic  acid,  the  liquor  sodte  chlorinatn',  solutions  of  alum,  or 
boric  acid.  Lozenges  of  chlorate  of  potash  or  rhatany  may  also 
be  sucked. 


OHBONIO  ENLABOEHENT  OF  THE  TOHSILS. 

.Stlology.^-This  is  of  common  occurrence  in  children,  without 
any  apparent  cause ;  some,  it  is  true,  are  weakly  in  other  ways, 
others  maintain  good  health.  Sometimes  it  can  be  traced  to 
previous  attacks  of  sore  throat ;  on  the  other  hand,  those  who 
have  chronic  enlargement  of  the  tonsils  are  liable  to  tem[>orary 
acute  attacks.  It  often  subsides  as  the  patient  approaches  middle 
age,  if  not  earlier. 

Symptoms. — The  tonsils  are  large^pale  pink,  lobulated  on  the 
Kurface,  and  firni  in  consistence.  When  only  of  moderate  size, 
they  may  cause  no  symptoms.  In  other  cases,  the  tonsils 
obstruct  the  passage  of  air  from  the  nose  through  the  pharynx, 
and  the  breathing  is  at  all  times  somewhat  snoring.  From  the 
same  cause,  the  child  breathes  with  the  mouth  open,  and  the 
nasal  passages  being  little  used,  the  anterior  nares  are  small,  and 
the  aliB  compressed.  A  more  remote  effect  is  the  production  of 
pigeon -brenst,  from  deficient  expansion  of  the  anterior  part  and 
bases  of  the  lungs  when  the  ribs  are  yet  soft  and  yielding. 
Swallowing  is  laborious  and  clumsy,  and  speech  is  suggestive  of 
something  being  in  the  mouth.  Hearing  is  also  deficient,  from 
catarrh  of  the  Eustachian  tube ;  and  taste  and  smell  are  said  to 
be  affected.  The  same  symptoms  may,  however,  be  due  to  ade- 
noid growths  in  the  uaso-pharynx  (hypertrophy  of  the  gland 
tissue  in  the  upper  parii  of  the  pharynx — the  pharyngeal  or 
Luschka's  tonsil),  which  frequently  co-exist  with  enlarged  tonsils. 
Cough,  naaal  catarrh,  restlessness,  and  headache,  are  other 
symptoms  observed  in  such  cases. 

Pathology. ^Tho  change  in  the  tonsil  is  one  of  simple  hyper- 
trophy of  all  the  component  tissues. 

Treatment. — The  general  health  should  be  maintained  by 
cod-liver  oil,  iron,  and  other  tonics,  including  sea  air.  Local 
applications  are  of  little  service;  hut  if  the  discomfort  is  con- 
siderable, the  tonsils  may  be  removed  by  the  bistoury  or  tonsil- 
guUlotine,  after  the  local  apphcation  of  solution  of  cocaine. 
Adenoid  vegetations  are  also  removed  by  suitable  forceps,  or  by 
the  finger  nail. 
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OHBONIC  PHABTNQITIS. 

iBtiology. — Chronic  inflammation  of  the  pharynx  may  arise 
from  repeated  acute  attacks,  but  more  frequently  results  from 
certain  injurious  influences,  such  as  the  abuse  of  alcohol,  exces- 
sive smoking,  and  the  continual  use  of  the  voice,  as,  for  instance, 
in  clergymen,  singers,  and  hawkers.  The  condition  is  con- 
stantly associated  with  a  similar  change  in  the  soft  palate,  tonsils, 
or  posterior  part  of  the  nose. 

Symptoms. — The  mucous  membrane  may  be  reddened,  with 
dilated  veins ;  in  some  cases  thei*e  are  numerous  small  grey 
elevations  scattered  over  the  pharynx  {gra/ivuiUMr  phaiyngiUs) ;  in 
othei*s  small  abrasions  or  ulcerations  occur.  The  grey  pro- 
jections in  granular  pharyngitis  are  the  enlarged  follicles  or 
mucous  glands.  In  some  cases  the  mucous  membrane  is  covereil 
with  increased  secretion,  and  the  patient  is  constantly  hawking 
and  spitting ;  in  others  the  surface  is  dry,  and  a  certain  amount 
of  discomfort  and  difficulty  in  swallowing,  with  pricking  pain 
and  desire  to  cough,  m  the  result. 

Granular  pharyngitis  is  often  spoken  of  as  a  distinct  aflfection. 
It  may  spread  beyond  the  fauces  proper  to  the  top  of  the  pharynx 
and  to  the  larynx ;  the  mucous  membrane  is  in  most  cases  diy, 
but  sometimes  the  follicles  are  covered  with  viscid  mucus.  It 
may  cause  little  or  no  discomfort ;  but  there  may  be  stiffness  and 
dryness  of  the  thi*oat,  constant  desire  to  hawk  and  spit,  and  dis- 
tress and  difficulty  in  swallowing.  The  effort  to  talk  is  also 
painful,  and  the  patient  may  be  obliged  to  stop  to  clear  the 
throat.  This  condition  of  things  Ls  not  uncommon  in  clergymen, 
public  speakers,  and  others  of  like  vocation,  and  has  consequently 
been  called  "  Clergymen's  sore  thi-oat."  The  symptoms  are 
aggiTtvated  by  expasure  to  cold,  and  an  inhei'ited  ])redispo8ition 
has  been  observed  by  some  winters. 

Treatment. — Local  treatment  is  necessary  in  granular  pharyn- 
gitis. Gargles  are  of  little  use,  as  they  do  not  reach  l)eyond  the 
soft  palate ;  but  inhalations  of  alum  or  bmnin  may  be  employed, 
or  the  throat  may  be  painted  with  astringent  solutions,  such  as 
nitrate  of  silver  (40  grains  to  the  ounce),  solution  of  j)erchlonde 
of  iron  (7)j  to  5J),  or  tannin  (5j  to  3J),  or  iodised  glycerine  (iodine, 
6  gr.,  pot.  iod.,  20  gr.,  ol.  menth.  pip.,  5  min.,  glyc.  to  an  ounce). 
If  these  fail,  the  gninulations  must  be  desti-oyed  ;  and  this  is  best 
done  by  the  galvanic  cautery  or  Paquelin's  thermocaut^iy,  each 
nodule  being  successively  touched.  This  may  of  course  require 
several  sittings  ;  the  resulting  inflammation  is  checked  by  suck- 
ing ice  for  some  hours  afterwards.  Anaemia,  dyspepsia,  and 
gouty  tendencies  must  be  met  by  suitable  treatment. 


OBSTRUCTION  OF  THE  (ESOPHAGUS. 


BETBOPHASTNaEAL  ABSOESS. 

This,  though  chie&y  a  aui^ical  complaiDt,  requires  short  notice 
here,  since  it  is  apt  to  compHcate  the  diagnoHia  of  some  throat 
complaints,  especially  laryngeal  obstruction.  It  arises  often 
from  ciiries  of  the  spine,  or  indammatioii  of  the  post-pharyngeal 
glands;  anil  it  forms  a  swelling  in  the  back  of  the  pharynx, 
which  may  press  upon  the  larynx  so  as  to  cause  dyspnoea  and 
iiKphyxia.  Thus  it  may  be  mistaken  for  croup  or  laiyngeal 
diphtheria,  but  the  cough  and  voice  are  not  husky  and  hoarse  as 
in  the  latter,  but  rather  "  gurgling."  In  a  doubtful  case  the 
finger  Mbould  be  passed  to  the  back  of  the  throat,  when  a 
fluctuating  swelling  will  be  felt.     It  should  be  opened  by  the 
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CCSOPHAaiTIS. 

The  (esophagus  is  much  less  liable  than  other  parts  of  the 
alimentary  canal  to  the  various  forms  of  infiammation.  It  may 
lie  injiu^d  by  chemical  substances  or  hot  fluids,  or  inflammation 
may  extend  to  it  from  neighbom-ing  partH.  Chronic  inflamma- 
tion i-eciults  fi-om  the  preRsure  of  tumours,  and  from  valvular 
disease  of  the  heart.  It  produces  thickening  and  opacity  of  the 
epithelium,  or  actual  warty  growths,  or  in  some  cases  dilatation 
of  the  veins  and  desfjuamation  of  the  epithelium. 


OB8TBU0TION  OF  THE  (ESOPHAaUS. 

This  is  the  most  important  pathological  condition  of  this  part  of 
the  alimentary  tube.  The  causes  are,  impaction  of  foreign  bodies, 
such  as  false  teeth ;  compression  from  outride  by  mediastinivl 
growths  and  thoracic  aneurysms ;  the  growth  of  can(»roua  or 
other  tumours  in  the  walls  of  the  tube  itself ;  consti'iction  by  the 
contraction  of  ulcers  following  injury  by  corrosive  (wisons ;  and 
functional  spasm  of  the  muscular  walls.  The  last  three  condi- 
tions will  bo  Bepiu-utely  considered. 
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;^a()uth   ot'toii   involves  tlic  ti 
coin  presses  the  ixKriuTent  lary 
Symptoms. — The  fn-st  ami 
The  patient  iinds  he  ha.s    dil 
he  may  get  lluids  clown  with 
gi'adually,  an<l  at  length  solid 
can  alone  Ihj  t-aken,  and  if  too 
soon  regurgitjited.     Pain  is  us 
the  i>atient  hegins  to  emaciate 
Tlie  symptoms  are  genenilly  pix 
niiy  impix)venient  tiikos  pLico  f 
of  gi-owth  fi*om  the  surface,  so 
of  the  oesophagus.     If  no  ix^lief 
fi"om  simple  exhaustion,  or  frou 
cases  a  communication   with   tl 
spi*ejul  of  the  gi'owth  ;   an<l  foo< 
up  pneumoniii.     In  othei's,  the 
new  gi'owth,  and   gangrene   or 
pleurisy  or  empyema  may  l)e  .-us 
In  otheiTi,  again,  compression  of 
leads  to  pindysis   of   the   alnluc 
produce  a.sj)hyxia.     Jjustly,  thei-e 
especially  in  the  liver  and   lun| 
ctuise  of  death,  when  the  gi-owth 
slight  to  pixxluce  anv  «^'^- 
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in  mind,  and  a  careful  exfuuination  for  the  symptoms  of  that 
disease  should  be  made  before  the  bougie  is  used. 

Auscultation  of  the  oBsophayus  may  sometimes  give  aseistance. 
It  is  effected  by  listening  successively  over  each  of  the  doraal 
spines,  while  the  patient  swallows  a  mouthful  of  water, previously 
taken  into  his  moutli.  A  peculiar  gurgling  sound  is  beard  down 
to  the  point  of  obstruction,  but  not  below. 

Prognosis. — This  is  absolutely  bad.  Even  if  the  obstruction 
is  overcome,  the  malignant  growth  must  be  fatal  by  its  further 
extension  within  a  short  time.  The  duration  is  generally  from 
sis  to  twelve  months. 

Treatment.— This  is  entirely  mechanical.  While  a  bougie, 
even  of  small  size,  can  be  still  passed,  some  time  may  be  gained 
by  its  use  every  two  or  three  days ;  or  the  tube  may  be  kept  in 
peruianently,  and  the  patient  fed  thereby,  a  method  that  has 
been  employed  by  Kri^aber  and  Symonds.  The  latter  uses  a 
short  tube,  with  a  funnel-shaped  upper  end  just  projecting  above 
the  top  of  the  stricture,  and  secured  by  a  string  which  hangs  from 
the  patient's  mouth.  If  these  measures  are  inapplicable,  the 
patient  may  be  fed  per  rectum,  or  the  stomach  may  be  opened  by 
the  operatioi 


Cicatricial  SnucinaE. 

In  this  again  dysphagia  is  the  main  symptom  ;  but  it  differs 
from  cancer  in  this,  that  it  may  not  advance  beyond  a  certain 
point,  and  that  it  does  not  lead  to  any  secondary  effects,  except 
dilatation  of  the  tube  above  it.  In  consequence  of  this  dilatation 
food  often  accumulates  above  the  stricture,  and  is  regurgitated 
after  a  time. 

The  Diagnosis  is  generally  determined  by  the  history,  and  the 
absence  of  other  symptoms.  Cancer  would  be  excluded  if  the 
patient  were  young. 

Treatment  offers  a  fair  chance  of  success  if  the  sound  can  be 
passed  through  the  stricture  into  the  stomach.  It  should  bo  used 
regularly  once  or  twice  daily,  and  attempts  should  be  made  to 
pass  larger  and  larger  instruments.  Liquid  food  may  be  required 
always.     In  unfavourable  cases  gastrostomy  may  be  advisable. 


Spasuodic  Striciuke. 

This  occurs  in  nervous  and  hysterical  young  females,  or  even 
in  males.  There  is  difficulty  in  swaUowing,  accompanied  by  a 
painful  sense  of  constriction  in  the  throat  and  chest.  The  bougie 
may  not  pass  at  once,  but  steady  pressure  soon  overcomes  the 
difficulty.     The  neurotic  condition  of  the  patient  must  be  treated. 
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DILATATION. 

Dilatation  of  the  oesophagus  will  follow  any  long-standing 
stenosis ;  the  enlargement  is  spindle-shaped  (or  diffu9e)y  but  often 
largest  at  the  lower  end.  A  few  cases  have  been  recorded  of 
difi'use  dilatiition  without  any  obstruction.  Dysphagia  and  regur- 
gitation are  the  main  symptoms  in  both  grou|)s  of  cases  ;  in  the 
latter  it  is  probably  due  to  musculai*  pai*alysis,  and  feeding  by  a 
stomach  tube  is  the  obvious  ti-eatment. 


DIVEBTIOULA. 

These  are  pouches  in  the  walls  of  the  oesophagus ;  they  have 
been  divided  into  (1)  pressure  diverticula,  and  (2)  tiuction 
divei-ticula. 

(1)  Presswre  diverticula  arise  from  the  impaction  of  foi*eign 
bodies,  or  from  other  local  injury.  As  a  consequence,  apparently, 
the  muscular  coat  is  weakened,  and  the  mucous  and  submucous 
coats  ai'e  bidged  out  between  the  musculai*  fibres,  which  do  not 
shai-e  in  the  coverings  of  the  diverticulum.  When  once  this  has 
taken  place  food  accumulates  in  the  sac,  wliich  gradually  enlarges, 
so  that  it  may  attain  a  diameter  of  tlu*ee  or  foiu*  inches.  It  is 
usually  hemispherical  in  shape.  These  diverticula  ai-e  most 
common  at  the  back  of  the  oesophagus  in  its  upper  part. 

The  Symptoms  are  dysphagia,  regurgitation  of  food,  and  foul 
breath  from  the  decomposition  of  food  in  the  sac.  So  much 
food  may  accumulate  as  to  completely  obstiiict  the  oesophagus. 
The  presence  of  such  a  sac  is  sometimes  detected  by  the  bougie 
being  at  one  time  obstructed,  at  another  passing  easily  into  the 
stomach. 

Treatment  must  aim  at  supporting  the  patient  by  food  intro- 
duced thix>ugh  an  a'sophageal  tube. 

(2)  Traction  diverticula  are  caused  by  adhesion  of  the  oesophagus 
to  surrounding  j)arts,  whereby  the  coats  are  pulled  out  in  a  funnel- 
shaped  manner.  They  have  occiuTed  in  children  as  a  I'esidt  of 
suppuration  of  the  bi-onchial  glands.  They  may  give  an  oppor- 
tunity for  the  impaction  of  foreign  bodies,  but  otherwise  have  no 
cliniod  symptoms. 


EXAMINATION   OF  THE  STOMACH. 


DISEASES    OF    THE    STOMACH. 


EXAMINATION  OF  THE  STOMAOH. 

In  the  healtliy  indivifhiul  the  Ktomncli  liennlmoHt  entirely  within 
the  liony  thorax,  only  the  pyloric  extreniity  being  es))ose(l  in 
the  alxJomen,  anil  tliat  is  [lartly  overliiid  by  the  left  lobe  of  the 
liver.  The  pylorus  itself  lies  thtee-qiiai-tei-s  of  an  inch  to  the 
right  of  the  middle  line.  The  organ  ia  recognised  by  the  fnll 
tympanitic  note  which  is  yielded  on  pei'cuesion  of  the  epigastric 
i-egion,  nnd  the  lower  part  of  the  left  thorax  in  front.  This  area 
is  limited  above  by  the  pnecordial  dulne^ts,  posteriorly  by  the 
splenic  didnesH  and  pulmonary  resonance,  and  below  by  the 
I'esonance  of  the  colon  and  small  inteatines ;  but  the  loudnew  and 
extent  of  i-esonance  vary  with  the  distennion  of  the  stomach,  and 
sometimes  an  obvious  gastric  note  can  be  elicited  over  the  base  of 
the  left  chest  behind.  In  health,  the  gre«ter  cni-vatnre  iihould 
not  come  below  the  level  of  the  umbilicus. 

Ill  disease,  the  resonant  area  of  the  stomach  may  be  abnor- 
mally extended  by  dilatation,  or  it  may  be  limited  by  the  growth 
of  a  tumour  near  the  pylorus,  or  by  the  enlargement  of  either 
liver  or  spleen  so  an  to  cover  o.  larger  portion  of  its  area ;  it  may 
lie  displaceil  downwards  by  tumoursi  or  liquid  in  the  chest,  and 
ujiwnrds  by  ascites,  or  by  shrinking  of  the  left  lung. 

Ilesides  mere  physical  examinations,  some  information  may  be 
obtained  by  the  examination  of  vomited  matters,  and  of  fluids 
artificially  withdtuwn  from  the  stomach  during  the  proce.ss  of 
digestion.  To  this  latter  method  much  attention  has  been  paid 
of  lute.  1>oth  under  normal  and  pathological  conditions,  and  it 
ha.s  thns  Iteeti  sought  to  ascertain  the  sliui-e  which  a  deficiency  of 
the  aci<ls,  of  the  pepsin,  or  of  the  motor  powers  of  the  stomach 
may  have  in  different  fonns  of  discnse,  espacially  the  chi'Onic 
disorders  of  digestion.  The  application  of  these  tests  in  ordinary 
clinical  woi'k  is  troublesome,  and  the  results  are  not  always  trust- 
worthy, but  in  occasional  cases  it  may  he  desirable  to  employ 
them. 

The  principle  mainly  followed  has  been  to  wash  out  the  stomach 
(««  Dilatation),  tlien  to  introduce  a  small  quantity  of  food^for 
instance,  about  IJ  ounce  of  bread  and  10  ounces  of  water— -and 
to  withdraw  the  contenta  after  an  interval  of  half  an  hour,  one 
hour,  or  more.  The  fluid  is  tlien  atialysed  with  reference  to  its 
total  acidity  by  titration  with  an  alkali,  and  to  the  respective 
amounts  of  hydrochloric   acid,   lactic  acid,    and   of  peptones   it 
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solution  of  f;nl)olic  Mcid  mix 
1r.  foiri  juTi'liloridi.      Tlic  )•. 
Jhiti/ric    acid    luav    l)r    «'v 
stoiuacli    contents,    and    if    t 
clluT  is  dissolved  in  wiit<?r,  tl 
chloride  will  cause  the  acid  to 
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GASTBIO    IN 

Indigestion  or  dys])epsia — that 
by  the  gastric  seci'etions,  or  pain 
pi-ocess — is  a  necessjuy  result  of 
affections  of  the  stomach  ;  and  i 
nearly  all  kinds  of  indigestion  a^^ 
gastritis.  But  mr>i' 
desn»"*"' ' 
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GASTRIC  INDIGESTION. 


AcuTK  Indiobstion. 


This  is  a  pui'ely  functionnl  or  mecbanical  disturbance,  from  the 
iogestiuu  of  food  in  too  gi'eat  quantity,  or  of  specially  irritating 
quality.  Any  one  in  perfect  health  may  be  tempted  to  take  n 
larger  quantity  of  food  tlian  his  stomach  can  bear;  or,  with  an 
oi'ilinary  quantity  of  food,  Home  ingredient,  such  as  ice  or  coffee, 
or  alcoholic  drink  in  excess,  may  be  taken,  which  reterds  the 
pi-ocess  of  digestion,  and  the  whole  quantity  ingested  remains  for 
some  houi-s  in  the  stomach.  Or  the  unexpected  failure  to  digest 
may  be  due  to  preceding  general  exhaustion,  in  which  the  stomach 
tibares ;  for  instance,  after  excessive  exercise  in  walking  or  climb- 
ing during  several  hours  without  refresliment,  the  stomach  may 
fail  entirely  to  digest  even  a  moderate  meal  put  into  it. 

Symptoms.— Either  at  once,  or  within  a  few  hours  of  the  meal, 
there  is  a  sense  of  distension  and  discomfort,  or  actual  pain,  in 
the  giixtric  region ;  if  the  offending  meal  has  been  a  late  dinner 
the  pitient  may  go  to  sleep  with  little  trouble,  but  wakes  after  a 
few  hours  with  gastric  dwtreas,  a  dry  tongue,  and  perhaps  head- 
ache, tiiiil  may  lie  wakeful  for  some  hours.  Sometimes  a  <|uick 
fluttering  is  felt  from  time  to  time  at  the  pra>cordial  region,  or 
the  heart  actually  intermits  a  few  beats.  In  the  morning  there 
is  little  inclination  for  food,  the  tongue  is  dry  and  furred,  and  the 
skin  clammy ;  but  in  the  course  of  a  few  hours  the  symptoms 
subside.  In  other  ca.seH  the  illness  is  more  quickly  terminated  . 
by  the  occurrence  of  vomiting,  and  the  stomach  is  generally 
emptie<l  of  the  whole  of  its  contents,  which  ore  only  pai-tit\lly,  if 
at  all,  digested,  and  are  mixed  with  gastric  mucus.  The  pain  is 
often  at  once  relieved,  and  the  patient  falls  to  sleep.  At  other 
times  the  vomiting  may  be  repeated,  and  bile,  wliich  has  been 
regurgitated  from  the  duodenum,  may  be  discharged  with  the 
later  oHbi-ts.  Sometimes  in  the  course  of  the  next  twelve  hours 
the  bowels  are  actively  moved,  from  the  passage  into  them  of 
undigested  or  irritating  materials. 

Tnatment. — Where  the  pain  is  nevei'e,  and  the  cause  is  obvious, 
immediate  relief  may  be  obtained  from  an  emetic  such  as  ipecac- 
uanha or  sulphate  of  zinc;  if  it  fails  to  act,  apomorphine  by 
subcutaneous  injection  may  be  deKirnhle.  In  milder  cases  it  in 
siiHicient  te  ijuench  thirst  with  a  verj'  little  ice,  and  to  abstain 
from  intro<lucing  anything  further  into  the  stomach  until  the 
distressing  symptoms  have  subsided. 

OiiROtiic  Indioestion. 

etiology. — The  process  of  digestion  is  impaired  if  thtt/ood  he 
■  1  quantity,   or   if  it   be  improperly   masticated  from 
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defective  teeth,  or  from  too  great  haste  to  swallow.  Some  foods 
are  less  soluble  in  the  gastric  juice,  such  as  ooarse-fibred  meats, 
pulpy  fruits,  or  stringy  vegetables  where  cellulose  is  in  excess. 
Pork,  veal,  game,  and  others  mentioned  under  gastritis  are  among 
these. 

On  the  part  of  the  stonuich  we  may  note  that  all  the  organic 
lesions  are  causes  of  dyspepsia ;  but  that  apart  from  these  indi- 
gestion arises  from  excess  or  deficiency  of  gastric  juice,  from 
deficiency  of  hydrochloric  acid,  or  of  pepsin,  or  from  excess  of 
mucus.  Weakness  or  degeneration  of  the  walls  of  the  stomach, 
and  compression  or  displacement  by  adjacent  viscera,  the  descent 
of  the  diaphragm,  a  pregnant  uterus  or  other  abdominal  tumour 
impair  its  motility,  and  thus  prevent  a  proper  admixture  of  the 
contents.  Constipation  has  lieen  thought  to  have  a  reflex  influ- 
ence in  the  same  direction. 

General  illnesses  and  other  causes  of  low  vitality,  such  as 
anaemia,  phthisis,  and  the  infectious  fevers,  affect  both  secretion 
and  motility. 

Symptoms. — These  are  very  variable  in  different  cases. 

Local  sevisaiions. — Indigestion  is  shown  frequently  by  pain  in 
the  epigastric  region,  which  comes  on  after  taking  food,  and  lasts 
a  cei'tain  time,  gmdually  subsiding.  It  may  be  strictly  localised,  or 
radiate  to  the  left,  or  extend  to  the  prspcordial  region  {cardialgia, 
heartburn)^  or  be  felt  between  the  shoulders,  going  "  through  to 
the  back."  Sometimes,  as  digestion  slowly  proceeds,  the  pain 
extends  to  the  umbilicus  or  lower  abdomen.  In  other  cases  pain 
begins  when  the  stomach  is  empty,  and  is  relieved  by  ingestion  of 
food.  Instead  of  pain  thei*e  may  be  only  a  sense  of  discomfort, 
tightness,  or  fulness. 

Gasiralyia  and  Gofdrodipiia  signify  simply  pain  in  the  stomach, 
and  are  commonly  used  to  designate  gastric  jmin,  from  whatever 
cause  arising.  Some  writers  lesei've  these  terms  for  severe  forms 
of  pain,  which  are  simsmodic  in  character,  may  be  independent 
both  of  organic  disease  and  of  the  digestive  process,  and  are 
possibly  neuralgic  in  origin.  Such  pains  occur  often  in  females, 
and  sometimes  in  association  with  gout.  Others,  again,  would 
arbitrarily  define  gastralgia  as  pain  in  an  empty  stomach, 
relieved  by  food ;  and  gastrodynia  as  paroxysmal  pain  indepen- 
dent of  food. 

Flatulence, — The  excessive  formation  of  flatus  is  a  common 
result  of  dyspepsia.  The  gastric  region  is  distended,  much  dis- 
comfort and  |min  are  caused,  and  waistbands  may  have  to  be 
loosened.  Some  relief  is  afforded  by  eructations,  and  after  a  time 
by  the  passage  of  the  wind  per  anvm,  Borhoryym%  or  noises  pro- 
duced by  wind  passing  along  the  intestine,  occur  at  the  same  time. 
Flatulence  and  borborj^gmi  also  occur  occasionally  on  an  empty 
stomach.     In  most  cases,  no  doubt,  flatus  is  due  to  bacterial 
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fermentation  of  the  contentu  of  the  ntomach,  na  a  result  of  a 
iliminished  f^cretion  of  hydrochloric  acid,  which  normally 
prevents  the  notion  of  bacteria.  In  other  cases  the  air  hon  been 
Kwidlowed,  or  it  enters  the  stomach  from  the  iat«stineM,  or  it  ie 
exhale<l  from  the  blootl- vessels  of  the  stomach. 

Naiieea  in  an  occasional  symptom  of  dyspepsia,  and  vomxtxTtg 
less  frequent,  except  in  drunkard's  dyspepsia  (sm  Chronic  Gas- 
tritis). The  vomited  matter  is  either  the  ingested  food,  or  merely 
unicus.  With  repeated  emesis  iiile  may  be  rejected,  and  a  few 
streaks  of  blood ;  but  a  large  amount  of  blootl  is  quite  rare. 
I'lfroeui,  or  uiatw-breuk,  is  the  name  given  to  a  condition  in  which 
a  <|uantity  of  neutral  or  alkaline  liquid  is  brought  up  into  the 
mouth  ;  this  is  commonly  believed  to  consist  chiefly  of  saliva.  A 
biiiTiing  pain  in  the  epiga.'drium  is  present  nt  the  snme  time. 

Oeneral  STmptoms.— The  tongue  is  variable;  it  is  often 
furred,  and  is  large,  pole,  and  flabby,  or  red,  narrow,  and 
pointed.  I1ie  fur  may  be  thin  and  white,  or  thick  and  yellow 
or  brown.  Constipation  is  frequent ;  but  may  be  interrupted  by 
occasionid  diarrhira.  Some  cases  nre  characterised  by  the  rapid 
pis-iage  of  undigested  food  through  the  intestines  (ftemtert'o,  lien- 
Wric  dinrr/iira).  Tlie  uniie  will  vary  with  tlie  amount  of  water 
ingested,  and  with  the  presence  or  absence  of  vomiting ;  and 
deposits,  sometimes  of  urates,  at  others  of  phosphates,  are  likely 
to  occur.  Malaise,  indisposition  for  exertion,  slight  anaemia,  or 
sallowness,  some  loss  of  nutrition,  and  in  chronic  cases  a  settled 
expression  upon  the  face  of  discomfort  or  aniiety,  are  not  un- 
common. But  in  other  instances  there  is  no  general  indication 
whatever  of  the  gastric  fault. 

Varieties. — -The  several  classifications  of  dyspepsia  are  not  alto- 
gether satisfactory.  Some  refer  to  the  cause,  and  thus  we  hear 
of  atonic  dyspepsia,  grnUy  dyspepsia,  retial  dysjie]«iift,  and  irrita- 
tive, or  inflammatory  dysjwpsia,  which  is  only  another  name  for 
gastritis,  or  gastric  catarrh.  Or  the  indigestion  is  named  after 
the  results — such  or  flattdertt  dyspepsia,  or  add  dyspepsia;  but 
flatulence  and  acid  eructations  may  occur  in  other  conditions  than 
mere  indigestion.  A  classification  as  to  cause  is  of  value,  as 
indicating  in  what  direction  to  look  for  treatment,  but  the  form  of 
indigestion  may  be  practically  the  same  in  many  instances. 

Atonic  dyspepsia  arises  in  various  conditions  of  depression  of 
vital  power,  is  common  in  aniemic  persons,  and  appears  to  depend 
on  a  want  of  functional  power  of  the  stomach,  in  regard  both  to 
secretion  and  to  muscular  contraction.  The  tongue  is  broad, 
flabby,  nnil  indenteil  by  the  teeth,  there  is  little  pain  after  food, 
except  as  a  direct  result  of  fiatulent  distension,  and  the  appetite 
is  bad,  but  there  is  no  thirst.  In  some  of  these  cases  there  is  a 
deficiency  of  free  hydrochloric  acid. 

Flatulent  dyepeptia  is  a  term  which  may  te  given  where  the 
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veal,  game,  ahell-Gsli,  paittry,  carrots,  turnips,  and  parsnips.  Boiled 
or  i-oast  mutton,  fish,  or  chicken  may  be  allowed ;  but  in  severer 
cases  the  diet  slioiild  be  confined  to  milk  or  peptonised  milk,  or 
milk  and  farinaceous  articlee.  If  acid  fermentation  is  a  marked 
feature,  farinaceous  foodR  ohould  l>e  limited,  and  milk  and  fish 
given.  The  liquid  initantfi,  alcohol,  tea  and  coffee  should  also  be 
eschewed.  Sometimes  repeated  experiment  alone  will  show  what 
foods  the  patient  can  tolerate ;  but  constipation  should  lie  relieved ; 
and  the  patient  should  avoid  all  mental  worries  and  overstrain,  or 
buHinesa  anxieties.  Where  atony,  debility,  or  nervous  prostration 
is  n  prominent  feature,  compjetio  rest  is  of  great  value  ;  in  other 
cases  sufficient  but  not  exhausting  exercise  should  be  taken. 
Various  drugs  are  useful,  especially  the  alkaline  carbonates  given 
before  meals;  bismuth;  the  mineral  acids;  the  bitter  tonics, 
cidumba,  gentian,  and  nux  vomica ;  and  carminatives,  such  as 
ap.  ammon.  arom.,  cardamoms,  and  ginger.  Slight  cases  of 
oppression  after  meals  are  often  benefited  by  dilute  hydrochloric 
Kcid,  which  supplies  the  defective  secretion  In  the  stomach,  and 
mix  vomiot ;  in  flatulence  and  con.stipation,  rhubarb,  soda,  and 
calumba,  and  rhubarb  and  magneBia  are  of  value.  Flatulence 
alone  may  be  lessened  by  bismuth  or  sodium  sulpho^!arbolat« 
before  meals,  by  ginger,  peppermint,  cardamoms,  and  other 
carminatives,  or  by  ci-eosote  and  charcoal ;  and  acid  dyspepsia  by 
alkalies,  especially  sodium  bicarbonate,  given  an  hour  or  two  after 
meals,  or  bismuth  lozenges.  As  improvement  takes  place,  nux 
vomica,  or  strychnia  with  quinine  is  useful  in  giving  tone  to  the 
stomach  and  the  system  generally.  In  gastralgia  or  gaatrodynia, 
and  all  cases  with  intense  pain,  opium  or  morphia  may  be 
administered  in  smalt  doses,  and  belladonna  liniment  and  hot 
fomentations  should  be  applied  to  the  stomach  ;  or,  in  severe 
cases,  a  small  blister. 

Nbdroses  op  the  Stouacii. 

Many  purely  nervous  symptoms  have  already,  been  mentioned 
under  indigestion,  and  the  connection  is  obvious.  Nervous 
conditions  have  intimately  to  do  both  with  the  secretion  of 
gastric  fluids  and  with  the  motor  power  of  the  stomach,  on 
which  perfect  gastric  digestion  so  much  defiends.  Gatlralgia 
and  ff<ieirodiptia  are  sometimes  no  doubt  independent  of  digestive 
defects,  and  rather  neuralgic  in  their  origin,  but  they  are 
often  difficult  to  discriminate  from  the  pains  of  gastric  ulcer, 
and  genuine  sufferers  froni  the  latter  have  often  been  wrongly 
regarded  as  hysterical.  The  gattric  criait  of  locomotor  atasy  is 
another  form  of  pain  which,  with  its  attendant  vomiting,  is  a 
gastric  neurosis.  V&mtting  is  often  hysterical  or  neurotic,  and 
entirely  independent  of  ulcer,  cancer,  or  gastritis.     It  may  occur 
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directly  food  en  tern  tlie  Htomach  ;  it  may  be  aooompanied  or  pre^ 
ceded  by  pain.  The  known  characteristics  of  tlie  patient  or  the 
maintenance  of  healtli  in  spite  of  the  symptoms  may  flave  one 
from  erroi*s.  Children  are  not  unfi-equently  the  subjects  of  this 
difficulty.  The  vomiting  of  brain  disejise  is  another  illustration. 
Bulimia  (excessive  appetite)  and  anorexia  (deficient  appetite) 
prol)ably  have  their  seat  in  the  stomach.  Deficient  appetite  is 
common  in  hysterical  females,  and  anorexia  nervosa  is  an  extreme 
fonn,  already  mentioned  {see  p.  lM)Ci).  Flatulence  in  some  of  its 
fonns  develops  with  such  mpidity  that  it  is  not  easy  to  explain  it 
on  chemical  theories;  but  though  its  relation  to  other  neuit>tic 
conditions  is  a  frequent  one,  the  method  of  its  production  is  not 
so  obvious. 


GASTRITIS. 

Acute   Gastritis. 

^Etiology. — Acute  inflammation  of  the  stomach,  or  acute 
gastric  cjitiUTh,  may  be  set  up  by  various  forms  of  iiTitants.  The 
most  intense  form  of  gastritis  occiu's  in  poisoning  by  the  strong 
minei-al  acids,  or  other  cori-osives,  and  will  not  be  here  con- 
sidered. The  more  common  cj^ses  arise  in  consequence  of  the  use 
of  indigestible  food,  such  as  lobster,  crab,  or  shell-fish,  or  of 
unripe  fruit,  or  of  flesh,  fish,  fruit,  vegettibles,  or  other  food, 
which  is  in  a  state  of  commencing  decomposition.  It  is  thus 
fre<iuent  in  hot  weather,  and  may  be  fui-ther  contributed  to  by 
the  ingestion  of  large  quantities  of  water.  Infants  fi'equently 
suHer  in  this  way  from  unsuitsible  food,  which  is  in  different 
ca.ses  the  inother's  milk,  or  cow  s  milk  insuiliciently  diluted,  or 
one  or  moiv  of  the  various  st^iixjh-ftKxls  and  biscuit- foods  in  use. 

Symptoms. — There  is  a  feeling  of  weight,  or  oppi-ession,  at  the 
epigastrium,  and  in  many  cjises  actual  pain,  which  is  increased 
by  pressui'e,  or  by  the  ingestion  of  food.  With  this  thei'e  ni^e 
nausea  and  retching ;  or  vomiting  is  at  once  produced  by  the 
introduction  of  anything  into  the  stomach.  The  vomited  matters 
at  first  consist  of  particles  of  food,  aftei-wards  they  are  water}'  or 
mucous,  or  stained  with  bile.  They  contiiin  a  diminished  quan- 
tity of  hydi"ochloric  acid.  The  ^mtient  is  dull  and  heavy,  with 
some  hejidache,  generally  constipition,  loss  of  appetite,  thirst, 
an  unpleasant  taste  in  the  mouth,  a  thickly  fuiTed  tongue,  and 
offensive  bi^eath.  Inhere  is  sometimes  decided  febrile  reaction, 
and  the  pulse  is  soft  and  quick.  Examination  of  the  abdomen 
shows  that  the  epigastric  region  is  hard  and  tense,  and  sensitive 
to  pressure. 

Lebert  describes  a  mild  form  of  gasti'ic  catarrh,  in  which  there 
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b  no  fever,  almost  no  pain,  and  rarely  vomiting,  but  the  other 
features  are  much  the  same  as  in  the  severer  forms. 

In  infants,  the  complaint  is  generally  associated  with  diarrhom. 
The  little  patient  is  constantly  fretting  or  whining  from  pain, 
the  legs  are  drawn  up  to  relieve  it,  the  abdomen  is  tense  and 
tender,  food  in  either  infused,  or,  if  taken  ravenously  to  quench 
thirst,  is  an  rapidly  rejected,  emaciation  soon  occurs,  and  death 
may  be  the  result.  Except  in  the  caae  of  infants,  the  disease 
generally  subsides  in  the  course  of  a  week  or  two,  but  repeated 
attacks  may  lead  to  a  chronic  condition. 

Morbid  Anatomy. — In  the  majority  of  cases  nothing  can  be 
known  of  the  condition  of  the  mucous  membrane  of  the  stomach, 
since  recoveiy  takes  place;  and  the  changes  which  have  been 
found  in  the  stomach  after  death  from  the  infectious  diseases 
must  not  too  readily  be  assumed  as  identical  with  those  occurring 
in  ordinary  cases,  since  there  is  an  absence  of  the  symptoms 
cJiar.icteriKtic  of  these  last.  But  in  the  well-known  case  of  Alexis 
St.  Martin  it  was  shown  that  changes  quickly  followed  irritation 
of  the  mucous  membrane.  Bed  pimples  appeared,  which  were 
sometimes  filled  with  purulent  matter,  or  there  were  red  patches, 
or  aphthous  crusts,  or  abrasions.  The  gastric  juice  was  secreted 
in  less  quantity,  and  mucus  was  poured  out  freely.  Slight 
hiemorrhage  also  occuri'ed  sometimes.  Ziegler  stutes  that  in 
gastritis  the  mucous  membrane  is  dark  red  and  swollen,  beset 
with  small  hsemorrbagee,  and  covered  witli  a  film  of  mucus, 
mucoid  epithelium,  and  extravasated  leucocytes.  The  cylindrical 
epithelial  cells  of  the  gland  ducts  are  in  an  extreme  stage  of 
mucoid  change,  and  many  desquamate ;  and  the  epithelial  cells 
of  the  peptic  glands  are  debkched,  and  seem  more  granular  than 
usual.  The  vessels  of  the  interglandular  tissue  are  distended ; 
and  the  subglandular  tissue  and  even  the  submucous  layer  are 
infiltrated.  Abrasion  and  ulceration  may  also  occur,  often  per- 
haps at  the  seats  of  previous  hemorrhages  ;  and  as  later  results, 
induration  and  atrophy  of  the  mucous  membrane  supervene. 

Diagnosis. — This  is  generally  simple.  It  has,  however,  been 
pointed  out  that  acute  gastric  catarrh  may  be  confounded  with 
the  early  stages  of  enteric  fever,  and  with  peritonitis.  The 
former  dilhculty  may  not  be  cleared  up  until  the  appearance  of 
rose  spots  and  a  typical  diarrlioia  ;  in  peritonitis  we  should  expect 
more  geneially  diffused  jmin,  a  more  nipid  onset,  greater  disten- 
■sion  and  early  collapse. 

Treatment. — It  is  of  the  first  importance  to  give  complete  rest 
to  the  stomach.  In  severe  cases  food  should  be  stopj>ed  alto- 
gether for  a  time,  and  as  little  as  possible  of  any  kind  should  be 
introduced  into  the  stomacli.  If  the  symptoms  do  not  abate  in 
twenty-four  hours,  nutrient  enemata  may  be  etiiployed.  In 
milder  cases,  very  small  quantities  of  milk  and  soda-water  may 
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The  Treatment  must  be  mainly  symptomatic,  uoleas  the 
presence  of  a  definite  swelling  sbould  give  &  chance  for  operative 
intei'ference. 

Chronic  Gasthitis. 

Mtiology. — -Chi'ODic  gastritis  may  be  the  result  of  an  acute 
uttiick,  but  more  oftea  it  iiriiies  fi-om  the  continued  iugeation  of 
irritiLtiDg  or  indigestible  food,  such  as  pork,  veal,  pastry,  fruit,  or 
tea  and  <»fiee  in  excess ;  and  it  is  a  constant  i-esiilt  of  undue 
indulgence  in  alcoholic  lic^uorH.  Local  conditions  of  the  stomach 
may  also  cause  it,  such  as  the  venous  congestion  which  results 
from  diseases  of  the  liver  and  heart,  and  the  irritation  of  malignant 
disease  or  chronic  ulcer.  Almost  all  conditions  by  which  the  pro- 
ceHseH  of  digestion  and  the  pi-eparation  of  the  food  for  digestion 
iire  interfered  with  may  be  causes  of  gastritis,  though  they  often 
do  no  more  tlian  induce  the  functional  disturbance  known  as 
indigestion  or  dyspepsia.  Such  are  defective  mastication,  bolting 
the  food,  in'egularity  in  taking  meals,  mental  anxiety,  overwork, 
and  other  debilitating  influences,  such  as  prolonged  illness,  fever, 
phthisis,  or  Bright's  disease. 

Morbid  Anatomy. — In  very  chronic  cases,  the  wall  of  the 
stomach  is  generally  thickened,  and  presents  various  degrees  of 
vascularity,  not  always  very  marked.  Numerous  dork  or  alate- 
coloured  patches  of  pigmentation  give  evidence  of  former  conges- 
tion or  haemorrhage  ;  and  occasionally  small  ulcers,  hemorrhagic 
eroaioTis,  ai-e  ecattwed  over  the  surface.  Sometimes  the  mucous 
membrane  is  atrophied  entii'ely,  at  others  there  is  fibrous  over- 
g]\>wth  of  the  interglandular,  submucous,  and  intermuscidar 
umnectivc  tissue,  while  the  glands  disappear  or  become  cystic, 
and  the  muscular  fibres  perhapu  waste.  The  prucesx  of  thicken- 
ing somotinies  produces,  especially  in  the  pylorie  region,  a  rough 
unci  wrinkled  surface,  commonly  ileHcril)eil  as  tiutmmillaUd. 

Symptoms. ^ — There  is  genei'ally  some  tenderness  on  pressure 
ill  the  epigastric  region,  but  jiaii)  is  not  often  sevei-e.  It  may  be 
aggravated  by  food,  and  is  felt  in  the  epigastric  region,  and 
perhaps  in  the  back  between  the  slioulders,  or  tliei'e  is  u  burning 
sensation  internally.  Kaiisea  is  moiv  fre<iuent,  and  there  ih 
sometimes  votiuting.  Vomiting  Is  the  most  pi-owinent  fentui-e 
of  the  gastritis  of  drunkai-ds,  and  occurs  in  the  luoi'ning  imme- 
diately the  patient  rises  from  l>ed.  The  vomited  matters  mostly 
cuiitniu  a  good  deal  of  nniciis,  hut  rarely  blond  ;  sometimes  they 
are  acid,  and  contain  butyric,  lactic,  and  ai.-etic  acids  from  fermen- 
tation in  the  stoiiiiich,  but  tlu^  hydrochloric  acid  is  ilefideiit. 
Flatulent  distension  of  the  epigastric  region,  and  erurfaitioii  of 
g)iK  may  also  l>e  pi'eseiit.  The  associated  coiulitions  are  deoided 
thirst,  capricious  and  often  delicient  apjietitu,  otiV-nsive  bi'eiith 
and  lUipleasant  tuste  ;  a  f  uii'ed  tongue,  red  at  the  tip  and  edges, 


voiuitiiif,'  of  muoh  mucus, 
iicii),  mill  tli<!  ii1)s(/iiuu  uf 
luiiligniint  ilitwiKti. 

Prognosis. — It  U  ofton 
uxpecteil  witli  pemistent  tit 

Treatment. — ^It  in  of  tli 
causen  wlucL  huvu  K-il  to  g 
sliould  be  Bwureil  in  tlie  wi 
Knd    regulniity  of  tiiuilK.     '. 
nutiitioiiu ;  nil  the  mora  initi 
and  teH,  cott'^e,  arnJ  ulcoliol  mIi 

In  Hevei-o  caaett  it  in  woll  1 
diet,  ducli  iiK  milk,  ov  milk  am 
OS  the  MyiiijitomK  siilwiilu,  Tisli 
beef,  cbicken,  masliiHl  jiotatoc 
frreen  vi'gotjdileii,  I'fii'k,  vea 
tiimipM,  iinil  )Hirsiii[u(  lu'e  fooil 
bowelr!  lire  geiiernlly  coiwtijwt 
CNxnHiumd  do-se  of  tViedricliNh.i 
wdts,  I'liiilwrb  and  mngnijHiii,  i 
of  the  other  liixiitivuN  met 
me«Iiciiud  re molioK  of  moHt  v. 
litjuor  binmutlii,  MoUiiim  lii'"- 
guutimi  1)1-  uil'—  ' 
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charcoal.     Sei 
Kmall  blister,  or  opiui 


puin  may  require  locally  hot  fomentations,  or  a 
morpiiia  internally. 


ULOEB  OF  THE  STOHAOH. 

Ulceration  of  the  etomach  occurs  in  eeveral  forms.  In  that 
which  has  the  greatest  clinical  importance,  and  is  generally 
meant  by  the  term  "  gastric  ulcer,"  the  lesion  is  mostly  single, 


B  often  fatal  by 


whereby  the  gastrif 
superficial  layci 


se,  reaches  a  large  size,  gives  rise  to 
I,  inctudiug  pain,  vomiting,  and  htemorrhage,  and 
y  exhaustion,  perforation,  or  otherwise.  Slighter 
forma  of  ulceration  occur  in  the  course  of  chronic  gastritis, 
and  in  consequence  of  heemorrhage  into  the  mucous  membrane, 
■  'c  juice  is  enabled  to  act  upon  and  dissolve  its 
These  are  described  as  Acemorrhagie  Brostona, 
1  conditions  of  congestion  of  the  mucous  membrane, 
lis  in  cardiac  disease,  in  emphysema  of  the  lungs,  or  in  portal 
obstruction. 

iEtioIogy. — Chronic  ulcer  of  the  stomach,  though  seen  at  all 
ages,  except  in  childhood,  is  very  much  more  frequent  between 
the  ages  of  twenty  and  forty.  Clinically,  it  is  much  more  fre- 
quent in  women  than  in  men,  in  the  proportion  of  three  to  <xie ; 
but  it  seems  to  be  fatal  to  the  sexes  in  about  equal  proportion. 
It  is  seen  more  often  in  the  poorer  classes,  and  largely  amongst 
female  servants;  it  is  also  associated  often  with  chlorosis  and 
aniemia,  but  beyond  this  its  predisposing  conditions  are  not  veiy 
obvious. 

UoThld  Anatomy. — The  chronic  ulcer,  as  it  is  seen  after  death, 
is  round  or  oval  in  shape,  measuring  from  one-third  to  four  or  five 
inches  in  diameter ;  though  more  often  single,  there  may  be  two 
or  more,  and  two  may  coalesce  so  as  to  form  an  irregular-shaped 
ulcer  of  large  size.  In  the  early  stage  the  ulcer  has  thin  edges 
and  is  rather  shallow ;  in  later  steges  it  extends  deeply  into  the 
muscular  coat,  or  even  through  this  so  as  to  expose  the  serous 
coat;  and  it  is  <^ten  m<H«  or  less  conical  or  funnel-shaped,  the 
destruction  of  the  mucous  membrane  being  more  extensive,  that 
of  the  aub-mucous  tissue  less  so,  and  that  of  the  muscular  coat 
least.  The  edges  are  often  thickened  and  raised  above  the 
surface,  frcan  infiltration  with  inflanunatory  material ;  and  the 
thickening  extends  some  little  way  into  the  surrounding  mucous 
memlnune. 

The  position  of  tlie  ulcer  ia  of  importance ;  in  more  than  half 
of  the  cases  it  is  in  the  neighbourhood  of  the  pylorus,  or  on  the 
lesser  curvature  ;  whereas  the  cardiac  orifice,  the  cardiac  extremity, 
and  the  greater  curvature  are  much  less  often  the  seat  of  it.  It 
is  more  frequent  on  the  posterior  than  on  the  anterior  tuiface. 

2q 


GIO  DISEASES  OF  THE  STOMACH. 

When  the  ulceration  reaches  the  peritoneum  this  may  ruptar 
so  that  pei*foration  takes  place,  the  contents  of  the  stomad 
escaping  into  the  peritoneal  cavity  and  setting  up  intense  genera 
peritonitis,  or  a  more  localised  abscess  containing  air  {sttbphreni 
abscess).  More  often  the  inflammatory  process,  extending  to  th< 
serous  surface,  causes  the  stomach  to  adhere  to  one  of  thi 
adjacent  parts  before  perforation  can  occur.  This  is  most  fre- 
I  quently  the  pancreas  or  the  left  lobe  of  the  liver,  but  adhesioi 

also  takes  place  occasionally  to  the  diaphragm,  spleen,  colon 
anterior  abdominal  wall,  and  even  the  supra-renal  capsule.  The 
ulcerative  process  then  extends  into  the  newly  attached  organ, 
and  large  cavities  may  be  formed  in  the  liver  and  pancreas 
Thus  also  the  diaphragm  may  be  perforated,  with  subsequent 
pleurisy  and  pneumonia ;  and  the  colon  may  be  opened,  or  the 
abdominal  wall  invaded  with  the  foi*mation  of  gastro-oolic  fistula 
in  the  one  case,  and  gastro-cutancous  fistula  in  the  other.  Rarely 
an  old  ulcer  causes  so  much  adhesion  and  matting  together  of  the 
parts,  that  a  cancerous  tumour  is  closely  simulated.  Haemorrhage 
is  a  common  accident,  mostly  from  gastric  vessels  in  the  wall  oj 
the  ulcer,  but  sometimes  from  the  splenic  artery  after  adhesion  to, 
and  ulcei'ation  of,  the  pancreas.  Occiisionally  the  advancing  ulcei 
sets  up  a  localised  suppuration  in  the  jieritoneal  cavity. 

But  all  ulcers  are  not  so  destructive ;  many  recover  completely. 
If  they  have  been  small,  they  leave  no  scar ;  if  of  large  size,  the 
scars  are  thick  and  puckered,  and  may  themselves  give  rise  to 
considerable  trouble.  Thus,  at  and  near  the  pylorus  they  may  by 
their  contraction  cause  stenasis,  and  consequent  dilatation  of  the 
stomach  ;  occasionally  the  stomach  is  contracted  across  its  middle 
(hour-glass  contraction).  Lastly,  it  must  be  mentioned  that  old 
ulcers  sometimes  become  cancerous. 

Pathology. — No  satisfactory  explanation  has  yet  been  given  oi 
the  occurrence  of  gastric  ulcer.  The  most  commonly  accepted 
view  has  been  tliat  a  small  vessel  has  been  obstructed  by  embolism 
or  thrombosis,  and  that  the  corresponding  paiii  of  the  mucous 
membrane,  deprived  of  its  alkaline  blood,  is  dissolved  by  the 
acid  gastric  juice.  S.  Martin  ascribes  it  to  bacterial  necrosis, 
especially  as  the  ulcer  occurs  in  the  pyloric  region,  where  the 
antiseptic  action  of  hydrochloric  acid  is  likely  to  be  less  powerful. 
Tnjuiy,  chemical  agents,  and  scalding  food,  have  been  suggested 
as  causes,  but  will  not  explain  more  than  a  few  cases. 

Symptoms. — In  a  small  number  of  insttinces  there  are  nc 
symptoms  at  all,  and  the  affection  is  quite  latent,  until  the 
patient  is  suddenly  taken  with  vomiting  of  blood,  or  hcBmatemesis 
In  many  others  there  are  symi)toms  differing  but  little  from  those 
of  gastric  cataiTh,  or  other  form  of  dyspepsia,  consisting  of  pair 
after  food,  distension,  and  occasional  vomiting.  But  the  typical 
cases  are  distinguished   by  the   characters  of  the  pain  and  the 
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presence  of  blood  in  the  vomit.  The  pain  is  situated  in  the 
epigastrium,  just  below  the  ensiform  cartilage,  sometimes  nearer 
the  umbilicus,  or  to  the  right  or  left  of  the  middle  line — the  right 
more  often  than  the  left.  It  is  generally  brought  on  by  the 
ingestion  of  food,  apponring  from  half  an  hour  to  two  hours  after 
a  meal ;  it  may  continue  intense  until  vomiting  takes  place,  hf 
which  it  is  generally  relieved,  or  it  subsides  as  the  food  leaves 
the  stomach.  In  character  it  is  pressing,  boring,  tearing,  or 
burning,  and  more  severe  than  in  any  other  gastric  disorder. 
Sometimes  there  is  pain  in  the  back,  between  the  eighth  dorsal 
and  the  second  lumbar  vertebne.  There  is  often  tenderness  and 
hypenesthia  over  the  epigastrium. 

The  vomited  matters  may  be  only  the  gastric  contents,  but  in 
the  majority  of  cases  htemorrhage  takes  place.  In  some  insttmces 
the  blood  is  exuded  in  small  quantities,  and  mixes  with  the 
contents  of  the  ntomach,  so  that  the  hiemogtobin  is  converted 
into  hsematin  by  the  acid  gastric  juice,  and  the  vomited  matter 
has  the  turbid,  blackish -brown  appearance,  which  has  been  com- 
pared to  eoffee-yrounda.  In  others  the  blood  may  be  extravasated 
in  large  quantity  at  once,  flowing  freely  from  a  large  artery,  so 
that  it  is  promptly  vomited,  unmixed  with  gastric  contents,  and 
retaining  its  arterial  brightness.  The  patient,  who  niay  have 
never  brought  up  blood  before,  feels  faint,  has  a  sense  of  oppression 
in  the  epigastrium,  and  in  a  few  minutes  vomits  the  blood,  which 
may  amount  to  one,  two,  or  three  pints. 

Some  of  the  blood  discharged  into  the  stomach  finds  its  way 
into  the  int«stine,  and  is  ultimately  passed  p«r  rectum  in  the 
form  of  black,  treacly,  or  tarry  motions,  constituting  Todanta; 
tliese  may  appear  some  hours  after  the  htematemesis  has  ceased. 
The  vomiting  of  pure  blood  may  continue  so  as  to  be  fatal; 
more  often  it  censes  entirely,  and  may  not  be  repeated  for 
months  or  years,  if  at  all.  High  degrees  of  antemia  and 
weakness  result  from  the  loss  of  blood.  Occasionally,  when 
htemorrhage  occurs  no  blood  is  vomited,  but  the  whole  passes 
per  rectum. 

The  continued  pain,  the  defective  assimilation  of  food  from 
vomiting,  and  the  loss  of  blood,  naturally  impair  the  general 
condition  of  the  patient  earlier  or  later ;  but  there  is  no  fever, 
the  tongue  is  clean,  unless  there  is  much  gastric  catarrh,  and  the 
appetite  is  often  very  good.  Constipation,  however,  is  frequent. 
Examination  of  the  abdomen  generally  reveals  nothing ;  there 
may  be  some  hardness,  or  tenseness  of  the  abdominal  witlls. 
Only  in  the  case  of  old  ulcers  with  much  thickening,  or  adhesion 
to  other  organs,  can  anything  like  a  tumour  be  felt;  and  if 
pyloric  stenosis  results,  the  dilated  stomach  may  be  recf^nised, 
liie  hydrochloric  acid  of  the  stomach  contents  is  often  in  excess ; 
but  sometimes  it  is  diminished.     After  htematemesis  there  is  a 


chanictoristic  pallor,  vith  the  usual  hfcmic 
pneoordift  («m  Anu'miii). 

The  Bymptoms  of  gastric  ulcer  are  undoubtedly  very  ametiftble 
b>  treatment,  and  p"»l-moftem  results  ns  well  as  clioiool  records 
bIiow  that  recovery  often  takes  pliiue ;  this,  hoTrever,  generally 
rei]uires  the  coiitiniiftnce  of  treatment,  and  especiaJij  the  judinoiw 
avoidauce  of  hai-mful  ingesta,  for  a  very  long  period.  Macr 
patients,  after  months  of  freedom  from  sympUims,  are  a^in 
severely  afiected.  In  the  more  serious  cases  pains  and  vomiting 
are  constant,  and  much  blood  is  lost  in  the  cofTee-grouud  mottert 
ejected.  Ultimately  death  takes  place  tiy  exhaustion.  tArge 
hemorrhages,  though  frequent,  are  com ju rati vely  seldom  th« 
direct  cause  of  death.  Perforative  peritonitis  genei-ally  oMset 
sudden  acute  pain,  followed  by  severe  collapse,  and  rigidity  of 
the  abdominal  wall ;  or  in  some  cases  distension  with  air  whit^ 
has  escnpetl  into  the  peritoneal  cavity.  Perforation  of  the  dia- 
phnigm  leads  to  fatal  empyema  or  pneumonia ;  but  gastro- 
cutuneuus  liNtula  is  not  iu  itself  dangerous,  and  may  persist  fur 

Dia^osifl. — The  most  important  element  in  the  diagnosis  i« 
hnsmatemesis.  Pain,  vomiting,  flatulence,  &C.,  may  be  quite 
inconclusive,  until  the  discharge  of  a  lai^  quantity  of  blood  gtces 
evidence  of  the  ulcerating  process.  Hematemesis  occurs  also  in 
cirrhosis  of  the  liver,  and  in  cancer  of  the  stomach  ;  eirrhoaii  nuij 
often  be  shown  by  the  age  of  the  patient,  his  or  her  known 
alcoholic  habits,  and  the  facial  aspect.  Drunkards  also  snfTer  from 
gasti'ic  diaturliance,  but  mostly  in  the  form  of  vomiting  or  retching 
iu  the  morning,  when  the  stomach  is  empty ;  nor  is  pain  a 
prominent  feature.  Tlie  hiemorrliage  of  cancer  is  rather  in  small 
quantities  often  repeated,  than  in  large  quantities  at  one  tjme. 
A  tumour  is  generally  present,  and  the  cancer  patient  is  rarely 
under  forty  years  of  age.  Hiematemesis  must,  of  course,  not  lie 
confounded  with  hsmoptysis  (see  pp.  409,  4G8),  nor  with  vomiting 
of  blood  after  epistaxis. 

In  the  absence  of  hemorrhage,  the  diagnosis  is  not  alwa,ya  ea^ ; 
sometimes  ulcer  can  only  be  suspected.  A  severe  localised  pain 
of  weeks'  duration,  aggravated  by  food,  relieved  by  abstinence  or' 
judicious  diet,  accompanied  by  local  tenderness,  a  clean  tongiw, , 
absence  of  general  disturbance  other  than  can  be  explained  by  ttte 
pain  and  vomiting,  a  jntient  between  seventeen  and  thirfy-five,-i 
are  grounds  for  tlie  diagnosis  and  treatment  of  gastric  ulc«r. 
The  diagnosis  from  cancej-  will  be  further  considerecl  in  the  next 
chapter. 

Prognosis, — Tliis  must  a  I  way  h  be  doubtful,  since  neither 
luemorrhflge  nor  pei-fomtion  can  be  foreseen.  The  earlier  a  case 
comes  under  treatment  the  inoi-e  likely  it  is  to  be  favourable.  A 
long  duration  of  severe  dyspeptic  fiyuiptonis  and  frequent  coSe«- 
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gKund  vomit  are  unfavourable.  A  profuse  luemorrhage  indicatoB 
deep  lUceration,  but  iu  vety  severity  msy  compel  treatment, 
which  the  pntient  otherwise  would  not  have  submitted  to,  and  so 
in  the  end,  perhaps,  be  of  value.  Dilatation  of  the  stomach  is,  of 
course,  unfavourable. 

TreatueDt.-  -The  most  important  indication  is  to  give  the 
stomach  as  much  rest  as  possible ;  if  the  pain  is  severe  and 
vomiting  is  frequent,  food  Khoiild  !«  given  for  a  few  days  entirely 
by  the  rectum.  After  a  time,  or  from  the  beginning  in  the  less 
severe  cases,  it  may  be  given  by  the  mouth.  This  should  be  at 
firat  nothing  more  than  milk,  an  ounce  or  two  every  two  or  three 
hours ;  if  this  is  not  well  borne  it  may  be  mixed  with  one-third 
of  its  quantity  of  lime-water,  or  of  soda-water ;  or,  better,  it  may 
be  milk  peptonised  by  the  addition  of  the  liquor  pancreaticus  of 
Benger.  In  any  case,  the  quantity  introduced  at  one  time  Into 
the  stomach  must  be  small,  and  such  as  will  not  induce  pain  or 
vomiting.  The  food  may  afterwards  be  increased,  so  that  the 
daily  amount  gradually  rises  from  one  pint  to  two  or  two  and  a 
half  in  the  twenty-four  hours.  It  is  not  generally  desirable  to 
exceed  the  latter  quantity.  The  next  step  should  be  to  thicken 
the  milk  with  arrowroot,  ground  rice,  or  biscuit  powder ;  and 
beef-tea  or  other  meat  solution  may  be  added.  Only  when  the 
symptoms  have  entirely  subsided  for  some  days,  should  more 
solid  food  be  allowed,  and  this  may  begin  with  fish,  chicken,  or 
raw  pounded  meat.  Vegetables  and  fruit  must  be  avoided  almost 
throughout. 

How  far  drugs  directly  influence  the  healing  of  the  ulcer  is 
doubtful,  but  they  may  be  requii-ed  to  meet  particular  symptoms. 
For  pain,  if  unrelieved  by  diet,  one  may  give  opium  in  small 
doses  of  the  extract  or  tincture,  or  the  liquor  morphinRj  hydro- 
chloratis  in  10  or  15  minim  doses.  In  severe  cases  the  nypo- 
dermic  injection  may  be  used ;  hut  the  opiate  treatment  must 
always  be  discontinued  as  soon  as  relief  is  obtained.  Bismuth  is 
also  of  value  ;  10  or  15  grains  of  the  subnitrate  suspended  in 
mucilage  should  be  given  before  meals,  and  the  dose  may  be 
increased  to  SO  grains.  It  may  be  combined  with  morphia. 
Local  applications  to  the  epigastrium  may  be  used,  such  as  hot 
fomentations,  mustard  leaf,  or  even  blisters  in  severe  cases ; 
sometimes  ice-compresses  give  relief.  Heartburn  may  be  relieved 
by  alkalies,  especi^ly  bicarbonate  of  sodium  ;  constipation  by  cold 
water  enemata,  or  Carlsbad  salts  in  the  morning  before  breakfast ; 
by  compound  liquorice  powder,  or  pills  containing  rhubarb  or 
aloes.  Vomiting  may  be  checked  by  morphia  or  bismuth  and 
morphia,  by  efiervescing  medicines,  or  by  a  few  drops  of  tincture 
of  iodine  in  two  drachms  of  water  every  hour. 

If  a  profuse  hajmorrhage  occurs  the  patient  must  be  kept  at 
rest,  and  no  food  must  be  given  by  the  stomach  for  some  hours ; 
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ill?  shouUl  In-  iipjilitnl  U>  till"  qiigiiBtriuin ;  and  ergotin  maj  b* 
iHi«ct«d  in  1  or  3  gmin  dottea  eveiy  two  or  three  hours.  Wilb 
i-uiituiu«d  discharge  of  blood  olher  atitriugenbi  should  be  twd 
kiitt^molly,  sucb  as  tonuin,  acetate  of  lead,  ahim,  or  tJnctnre  rf 
jicrchloride  of  iron  in  S-minim  doses  every  hour. 

If  a  lutieut  know-n  to  suiTer  from  gnstric  til<a;r  is  seized  mtii 
tho  symptoms  of  perforation  (p.  G12)  Uie  abdomen  nhould  ba 
opcii«id  US  soon  us  possible^ i.e.,  withiu  ii  few  hoims — the  periUi- 
n«d  cavity  wik^lied  out,  and  tht!  ulcei'  sutured. 
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etiology- ^t  ■"""■'■  of  tlio  stouwch  is  i-arely  seen  Itefore  the  age 
of  thirty,  niid  the  uiiijiaity  of  oises  occur  between  forty  and  siitjr. 
St>.\  has  no  iippi-etmblo  inHuence ;  and  though  there  can  be  na 
duiiht  tlint  auicer  in  ^Dtrnl  is  to  a  certain  extent  hereditary, 
this  ia  not  a  prominent  futture  of  mucer  of  the  stomach.  Lebrat 
^vee  seven  per  cent,  as  the  proportion  of  cases  thnt  can  b« 
attributed  to  hereditory  iufluence.  It  is  cfjually  frequent  among 
the  rich  and  tlie  poor,  and  is  not  related  to  any  [larticohtr  oc(ni]M- 
tioD.  It  fretiiiently  happens  in  tho«e  who  liuve  been  bitb^to 
i:piit«  heivlthy,  and  is  not  determined  by  any  previous  diseAae  d 
the  Ntomach,  with  the  exception  of  ulcer,  a  few  cu«es  of  which 
lia\'e  \k<-h  foiuid  in  iissocintjun  with  cancer,  or  actually  theniselvis 
liewiminj;  cjuiivrous. 

FatlioIoKical  Anatomy. — Cancer  aBecta  all  parts  of  th» 
Btoitiiich,  but  in  the  majority  of  eni^es  the  pylorus  is  involved, 
tukd  Uio  diseoiie  extends  thence  to  the  adjacent  parte  of  th« 
orgiuis ;  usjiecially  along  the  les.ser  curvature.  If  it  affects  the 
QirduLc  end  the  leaophagus  is  -^nendly  also  invaded.  Sometimes 
the  wall  of  the  stomach  is  uniformly  infiltrated  and  thickened* 
and  the  organ,  as  a  whole,  is  contracted  to  a  small  size.  With 
few  exceptions  cancer  of  the  stomach  is  in  the  form  of  spheroidal 
carcinoma,  orcylindrical  carcinoma ;  and  the  former  is  much  mar* 
common.  Either  variety  may  be  scirrhous  from  excess  of  fibroos 
tittsue,  or  roeilnllary  froui  deficiency  of  it ;  and  colloid  degenentr 
tiim  may  take  place  in  either,  hut  in  more  common  in  the  sf^M-. 
i-oidal  variety.  The  sciiThous  change  is  the  most  oonunon*, 
S<juanions  epithelioma  and  sarcoma  are  comparatively  rare. 

The  cancer  commonly  begins  as,  an  overgrowth  of  the  e^*' 
tliolial  cells  of  the  glands  of  the  mucous  membrane  ;  the  grawUia 
project  into  the  submucous  tissue,  proliferate  further,  and 
gradually  involve  all  the  coats.  In  cancer  of  the  pylorus  tiis 
whole  wall  of  the  stomach  at  this  spot  is  thickened,  and  project* 
internally  so  as  to    narrow  considerably  the  passage    from    tha 
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stomach  into  the  duodenum  ;  thix  may  admit  with  difficulty  the 
little  finger  or  a  large  catheter.  The  projection  terminates 
abruptly  Uiwards  the  duodenum,  more  gradually  towards  the 
Btoiiiacli.  The  thickening  moHtly  affects  the  submucous  layer, 
but  also  the  muscular  ixwit ;  and  the  bands  of  muscular  fibre  are 
separated  from  one  another  by  the  new  growth.  Subsequently 
the  subserous  layer  is  involved,  and  deposits  of  cancer  may  occur 
in  the  adjaceut  peritoneal  Hurf»ee ;  in  later  stages  it  often 
ulcerates  upon  the  inner  surface.  The  adjacent  mucous  mem- 
brane may  show  nodular  gi-owths  or  villons  processes. 

Imporbint  chauge«  occui-  iti  the  stomach  and  adjacent  parts  as 
a  result  uf  cancer,  which  are  in  many  ways  similiLr  to  those 
following  simple  ulcer.  Thus,  the  ulcerative  process  may  erode 
vessels  and  lead  to  hiemoiThoge  ;  this  is  much  less  often  profuse 
than  it  is  in  simple  ulcer.  DilatAtion  of  the  stomach  is  very 
frequent  as  a  result  of  the  narrowing  or  sUriotu  of  the  pylorus, 
which  the  growth  of  cancer  necessitates ;  but  in  a  certain  number 
of  cases  the  stomach  is  actually  smaller,  and  this  generally  when 
the  cjincer  affects  the  whole  of  the  organ,  as  already  ehown. 
Adhesit»t  of  the  stomach  to  other  organs  commonly  takes  place, 
as  the  growth  reaches  the  peritoneal  surface,  and  invasion  of  the 
organ  with  cancer  may  follow.  The  liver  and  pancreas  are  thus 
frequently  attacked  ;  occasionally  the  spleen  or  colon.  In  the  last 
case  a  <j<ulro-colic  JUluia  may  reaidt.  When  the  cancer  is  in  front 
the  abdominal  wall  may  become  adherent,  or,  in  the  absence  of 
adhesion,  ]>erfonition  into  the  peritoneum  may  take  place ;  but 
this  is  much  less  likely  than  in  simple  ulcer.  More  often  subacute 
or  chi-onic  perUoailia  takes  ^tlace  without  perforation,  either 
spreading  from  the  original  lesion,  or  following  a  general  growth 
of  cancer  in  the  peritoneum. 

Second.aiy  deposits  occur  in  various  organs,  in  the  peritoneum, 
as  just  stated,  in  the  liver,  pancreas,  and  especially  in  the  mesen- 
teric, retroperitoneal,  and  portal  lymph-glands.  The  spleen  is 
more  rarely  affected ;  and  occasionally  more  distant  organs,  as 
the  bfikin  and  lungs.  After  death  from  cancer,  the  heart  is 
commonly  in  the  condition  known  as  brown  atrophy. 

Symptoms. — In  the  eai'liest  stages  there  is  nothing  character- 
istic about  the  symptoms,  which  are  chiefly  those  of  dyspepsia. 
There  is  discomfort,  fulness,  weight,  or  pain  after  food,  with  acid 
eructations  or  flatulence.  The  pain  may  be  at  the  epigastrium, 
or  in  the  position  of  heartburn  ;  small  quantities  of  food  may  be 
regurgitated.  After  a  time  vomiting  takes  place,  at  first  only  at 
long  intervals,  then  weekly,  or  two  or  three  times  a  week.  Pain 
then  becomes  a  more  prominent  symptom,  and  though,  like  the 
other  symptoms,  at  first  related  more  or  less  closely  to  the 
ingestion  of  food,  it  soon  becomes  mote  constant,  or  arises  in- 
dependently of  a  meal. 
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It  commonly  radiates  from  the  epigastric  region,  where  it  is,  in 
later  stages,  most  intense,  and  is  occasionally  felt  between  the 
shouldei*s,  or  in  the  lumbar  region.  It  is  often  stabbing,  and 
lancinating,  but  may  be  boring,  burning,  gnawing,  or  tearing. 
The  vomited  matters  consist  of  food  in  different  stages  of 
digestion,  mixed  with  more  or  less  mucus,  or  streaks  of  blood. 
Often  the  blood  mixed  with  the  vomit  has  been  altered  by  con- 
version of  haemoglobin  into  hirmatin,  so  as  to  give  it  the  charac- 
teristic coffee-gix>uiid  appearance.  Abundant  haemorrhages  are 
much  less  common  than  in  ulcers;  but  if  a  large  vessel,  such 
iis  the  splenic  arteiy,  is  eixxled,  profuse  and  fatal  bleeding  wiU 
retult. 

In  the  majority  of  cases,  a  tumour  is  discovered  at  some  time 
or  other ;  but  rarely  in  the   first  thi'ee   or   four  months.     The 
position  of  coui'se  varies  with  the  jmrt  of  the  stomach  affected. 
A  pyloric  tumoiu*  is  commonly  situated  in  the  middle  line,   or 
a  little  to  the  right,  midway  l>etween  the  ensiform  appendix  and 
the  umbilicus,  but  it  nmy  be  close  to  the  umbilicus,  or  more  to 
the  right  of  the  middle  line ;    indeed,   almost  anywhere  in  the 
triangle  formed  by  the  right  costiil  margin,  the  middle  line,  and 
a  hori7X)ntal  line   running   through    the    umbilicus.     When  the 
stomach  is  much  dilated  the  tumour  is  even  l>elow  the  umbilicus. 
It  varies  in  size  from  that  of  a  walnut  to  that  of  a  small  orange, 
is  genei-ally  very  hard,  sometimes  globular,  but  often  somewhat 
square,   and  mostly  irregularly   nodular.     It   is  at   first   freely 
movable,  and  descends  on  inspiration,  but  in  later  stages  it  may 
contract  adhesions  and  become  more  fixed.      It    frequently   re- 
ceives an  impulse   from   the   underlying   aoi-ta.     On  percussion 
it  is  dull,  or  imj>erfectly  resonant ;  handling  it  causes  pain,  which 
may  last  for  some  time  afterwards. 

The  condition  of  the  alxlomen  varies.  As  a  result  of  the  small 
(juantity  of  food  that  ptisses  the  pylorus,  it  is  frequently  empty, 
but  presents  in  many  axses  the  prominence  in  the  upper  or  left 
jwi-tion,  which  is  due  to  dilattition  of  the  stomach.  Dilatation  is 
further  I'ecognised  by  the  peristaltic  wave  of  contraction,  the 
varying  resonance  and  dulness  on  pereussion  accoixiing  to  the 
amount  of  the  contents,  the  splashing  sounds  heard  on  movement 
and  the  cliaracters  of  the  vomited  matter  (see  p.  621). 

In  some  ca.ses  the  amount  of  fibix)id  change  in  the  pylorus  is  so 
great  that  the  lesion  has  been  I'egarded  as  purely  fibrous,  and 
called  hypertrophic  stenosis.  But  the  invasion  of  lymphatics  with 
cancer  shows  their  origin.  However,  the  pi'ogress  of  these  cases 
is  slow,  and  the  patients  for  years  suffer  only  from  the  resulting 
dilatation. 

Though  the  pylorus  is  very  frec|uently  the  seat  of  gsistric 
cancer,  it  must  not  be  forgotten  that  it  occiu's  in  other  situations, 
and  that  there  will  be  some  difierences  in  the  symptoms  and 
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physical  signs  in  accordance  with  these.  Thus,  a  tumour  in  the 
hack  of  the  stomach  may  grow  to  a.  large  size  without  being  felt ; 
or  it  may  be  felt,  but  mistaken  for  a  kidney.  The  signs  yielded 
by  a  general  infiltration  of  the  giistrio  walls  are  very  obscure.  In 
aU  these  cases  dilatations  are  not  present  as  they  are  in  bo  many 
cises  of  pyloric  omcer.  The  pain  may  be  also  rather  in  the  left 
loin  or  back,  than  in  the  epigastrium. 

Indications  of  severe  constitutional  disturbance  set  in  compara- 
tively early  in  cancer  of  the  stomach.  The  appetite  diminishes, 
the  patient  loses  flesh,  strength,  and  colour;  and  in  advanced 
conditions  eiiuKiaiimt  and  aTttemia  are  extreme.  The  tongue  is 
often  clean,  but  in  the  last  days  may  be  dry  and  covered  with 
sordes  or  deposits  of  thrush.  The  bowels  are  mostly  constipated, 
especially  if  dilatation  supervenes. 

Various  complications  may  arise  towards  the  end.  Ascites  may 
follow  the  spread  of  cancer  to  the  peritoneum,  or  the  implication 
of  the  liver  and  portal  vein.  Cancer  of  the  retroperitoneal  glands 
causes  tedema  ot  the  feet;  or  the  same  is  brought  about  by 
thrombosis  of  the  large  veins. 

Oostro-colic  fistula,  which  is  mostly  the  result  of  cancer  spread- 
ing from  the  stomach  to  the  colon,  is  marked  either  by  lienteria, 
undigested  contents  of  the  stomach  passing  directly  into  the 
colon,  and  hence  per  rectum  ;  or  by  fiead  vomiting,  the  contenta 
of  the  colon  passing  into  the  stomach  and  hence  being  vomited. 
The  former  is  more  frequently  the  case  when  the  pylorus  is 
obstructed. 

Death  commonly  takes  place  from  exhaustion,  as  a  result  of 
continued  pain,  vomiting,  and  deficient  essimilation  of  nutriment. 
Barely  a  profuse  hiemorrhage,  or  peritonitis,  bronchitis,  or  pneu- 
monia may  terminate  the  scene. 

Dnration. — -The  illness  commonly  lasts  from  six  months  to  two 
years ;  two-thirds  of  the  cases  last  less  than  eighteen  months,  and 
a  very  small  proportion  more  than  two  years. 

Dlagnoals. — Cancer  is  usually  distinguished  from  the  majority 
of  the  diseases  of  the  stomach  by  the  presence  of  a  tumour.  This 
is,  however,  not  generally  felt  in  the  earliest  stages,  and  may 
be  imperceptible  later  fi-om  its  small  size  ;  from  the  pylorus  lying 
under  the  liver ;  from  its  being  concealed  by  much  distension  of 
the  bowels,  or  by  ascites ;  or  finally,  because  the  tumour  is  situate 
on  the  posterior  waU  of  the  stomnch.  If  do  tumour  is  discover- 
able cancer  may  be  confounded  with  chronic  gastritis,  or  ulcer  of 
the  stomach  ;  or  purely  neuralgic  pains  may  be  thought  to  bo  due 
to  cancer.  In  gaatritia  the  disease  may  have  originated  in  im- 
prudent diet ;  the  pain  and  vomiting  are  more  or  less  intimately 
related  to  diet ;  the  appetite  is  often  good,  or  even  excessive ; 
the  tongue  is  furred,  and  headache,  malaise,  Ac.,  are  present. 
Cancer,   on   the   other  hand,   arises   independently   of   previous 
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^iuitric  troubles,  and  tlio  imii  ami  vomiting  are  less  depend 
on  iixxX ;  fiiuiHy,  indeeil,  the  ])ain  1)eooine8  continuous.  1 
tongue  may  remain  clean,  but  appetite  is  soon  lost,  iind  * 
nutrition  of  the  piticnt  suiters.  In  gastritis  also  judicious  tn 
inent  mati'i'ially  or  entirely  relieves  the  symptoms,  which 
cancer  aiv  but  little,  or  only  for  a  time,  influenced. 

The  same  im|)Oi'tivnt  dil!ei*enee  in  the  itwult  of  treatment  i& 
\h.'  noteil  betwi'iMi  lUcer  and  (Mincer:  ulcer  is  neiu'ly  alwsiys  improi 
by  pi*oi)er  dietetic  tr(!!atment,  wheresiis  ctuicer  may  be  scaiicely 
all  relieved.  View  also  has  inoit)  localiseil  (Kun,  and  the  p 
and  vomiting  are  jiggnivatetl  or  bix)ught  on  by  food.  Profi 
luemorrhage  is  much  moi'e  piXjUibly  the  residt  of  ulcer,  and  ofl 
(Kxnu's  early ;  in  cancer  it  ap^K^iirs  late,  if  at  all ;  ooficc-grou 
vomit  is  si>en  in  lM)th.  Anaemia  is  mostly  the  result  of  hiem 
rhage  in  ulcer,  but  in  c^incer  it  develops  when  the  bleeding  1 
l)een  slight  or  al)sent.  A  cictitriscd  ulcer  may  lead  to  troul 
some  |Niins,  but  thei*e  is  the  long  history,  and  the  strength  a 
hesdth  aix"!  fairly  maintiiimfil.  Dilat<:ition  of  the  stomaich  ooci 
very  laU<  in  ulcer,  but  much  more  rapidly  in  cancer.  Elxo 
tionally  the  tiunour  of  cancer  may  l)e  simulated  by  the  mattj 
and  iidhesion  of  juii-ts  caused  by  ulcer  (p.  (1 10).  The  age  to  wh 
ciuicer  is  almost  strictly  limite<l,  and  the  short  duiution  of  1 
dise;isi',  ju'e  also  im{K)rtiint  element^s  in  its  diagnosis. 

In  purely  nert'viis  ail'iH-t i( »ns  of  the  stomach  the  pain  is  o 
tinuous,  but  there  is  generally  no  wjisting. 

Occasionally  the  anaemia  of  c;inciT  lais  l>een  so  marked,  n 
the  local  symptoms  so  slight  lus  to  have  led  to  the  suspicion  of 
idwjHiUiic  or  pernicious  aiovmia;  this  is  esjiecially  likely  wh< 
the  tumour  is  small,  or  not  e^-usily  re;u*hed.  In  such  ca 
re|)eated  OLJiminations  of  the  alnlomen  must  l»e  miule,  with  p 
cjiutions  piwiously  iudicaU'd  (p.  TiHo). 

Free  hy<lixK'hloiic  acid  is  genendly  aUscait  fi-om  the  contents 
the  stomach,  but  this  is  not  |)eculiar  to  Ciincer.  On  the  otl 
hand  the  prestnice  of  fn*e  hydi-ochloric  acid  on  i-eiK^ateil  exomi: 
tions  is  an  sugument  against  it.  Lactic  and  other  acids  are  lik 
to  1h^  prest'nt  from  dilat^ition,  and  fermentition  of  the  conten 
and  it  has  lxH?n  even  stilted  that  the  only  ccmdition  under  wh 
lactic  acid  (not  intitxluced,  preformed,  with  the  footl)  can 
found  in  the  stomach  is  the  gi"owth  of  cancer. 

Prognosis. — This   is  very  unfavourable,  but   |K.a*hai>s   less 
now  that  ctuicer  of  the  stomach  has  come  within  the  iimge 
piucticable  surgery.     But  it  often  hap|>ens  that  by  the  time 
tumom*  is  lirst  felt,  and  when  the  symptoms  are  scarcely  enoi 
to  alarm,  the  lymphatic  glands  have  Ix'come  involved,  and 
chance  of  iKjnelit  from  oi>ei-ation  no  longer  exists. 

Treatment. — The  diet  must  l>e  arranged  on  somewhat  differ 
pi'inciples  from  those  followed  in  ulcer.     Since  the  symptoms 
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not  solely  dependent  on  food,  and  the  tendency  to  exhaustion  iit 
so  cei'tain  and  pronounced,  we  must  avoid  the  treatment  by 
abstinence  which  is  justifiable  in  the  more  curable  disease. 
Only  rarely,  when  the  pain  is  very  severe,  may  the  patient  be  fed 
by  enema  for  a  few  days ;  but  genemlly  the  food  must  be  of  a 
light,  nutritious  kind,  and  must  be  given  in  the  natural  way — by 
the  mouth.  Milk,  milk  and  soda-water,  or  milk  peptonised  with 
liquor  pinci-eaticus,  mny  be  given  in  some  cases;  in  othei-s  it  may 
be  thickened  with  farinaceous  food,  or  eggs ;  or  more  solid  nutri- 
ment may  be  boi-ne,  such  as  fish,  chicken,  or  oysters.  Wine  of  a 
light  kind  may  be  allowed  ;  champagne  is  often  useful  on  account 
of  its  eflervescence,  and  in  late  stAges  brandy  may  be  necessary. 
The  symptoms  of  pain  and  vomiting  must  be  dealt  with  much  as 
in  ulcer.  For  vomiting,  ice  intei'nalty,  either  alone  or  with  milk, 
and  ice  applications  to 'the  epigastrium  j  effervescing  medicines, 
small  quantities  of  iced  champagne,  extract  of  opium  in  dosee  of 
^  to  ^  grain,  or  morphia  in  pill  or  solution  (^  to  ^  grain)  should  be 
tried.  Opium  or  morphia  is  again  constantly  re^uirad  for  the 
paia  ;  or  locally  a  small  blister  or  chloroform  liniment  will  some- 
times give  relief.  Constipation  must  be  met  by  enemata,  or  by 
saline  purgatives,  or  by  pills  of  aloes  and  iron. 

If  dilubition  is  a  pi-omiuent  symptom,  and  large  quantities  of 
food  are  vomited  every  few  days,  much  relief  is  often  afforded 
by  washing  out  the  stomiLch  daily  with  the  stomach-pump  or 
syphon-tube  {see  Dilatation). 

The  following  ojierations  have  been  performed  for  cancer  of 
the  stomach  :  I'l/lorectomy,  or  resection  of  the  pylorus ;  this  is  only 
possible  in  tlie  earliest  stage  and  has  rarely  been  succesBful. 
Ga«iro-e>Ueroiitom,>/,  in  which  the  duodenum,  or  other  portion  of 
the  small  intestine  lower  down,  is  joined  to  the  stomach  at  n  point 
where  the  wall  is  healthy,  so  as  to  crotte  a  gastro-ent«ric  fistula 
by  which  the  chyme  may  ^joss  fi-om  the  stomocli  into  the  olimen- 
tory  okual  lielow  it.  BnlerMtmny,  ur  Jejunoatomy,  by  which  a 
portion  of  the  small  intestine  is  attached  to  the  alKlominal  surface, 
and  tlie  jutieiit  is  fed  through  a  fistula  made  in  it.  Even 
(Eaophaijo-dvudenostonuj  has  been  successfully  performed,  the 
entire  stomach  l)eiug  removed. 

For  fibrous  stonosis  of  the  pylco'us,  Loreta's  operation  of 
mechanical  dilatation  has  been  petfoimed.  An  incision  is  made 
into  the  stomach,  a  finger  of  each  hand  is  introduced  into  the 
pylorus,  and  the  stricture  is  forcibly  widened. 
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DILATATION  OF  THE  STOMACH. 

ACUTK    DlLATATIOS. 

It  (M.-oMiotiully  tiappeoa  that  tliu  sbiiimoh  lieonines  ivpidtjir  km) 
enormously  dilated,  In  one  of  two  (aises  de»icril:>ei]  by  Fnggr, 
t«v«n  pints  of  a  gi-eenish  fluid  were  removed  from  the  stomadi 
during  life.  The  previotia  symptoms  were  pain  and  voDutisg, 
which  imty  have  indicated  an  acute  or  sub-acute  gastrin  catairh, 
iind  the  pitients,  with  the  oeiturreiuse  of  the  distension,  became 
Golla[>sed  and  died.  Aa  the  titomiich  from  which  so  mudi  fluid 
wus  taken  lind  contracted  to  ib<  natural  mte  of  death,  Fnggv 
suggested  the  name  luMle  parali/tic  duUnsiim. 

The  following  lire  the  physical  cluuMtcters  given  by  hini  :■ — (I)  A 
rapidly  increasing  distension  of  the  abdomen  which  is  imsyni- 
metrical,  the  left  hypochondrium  being  full,  while  the  right  ia 
comparatively  Battened,  (2)  The  presence  of  a  surfoce-markiiig 
which  descends  obliquely  from  the  left  hypochondriuni  towards 
the  umbilicus,  and  which  corresponds  with  the  lesser  curvature 
of  the  stomath.  This  seems  to  move  up  and  down  each  time  the 
patient  breathes.  {;!)  DulneKS  and  fluctuation  in  the  pubic  r^ion 
with  resonance  over  the  fi-ont  of  the  abdomen.  (4)  The  produc- 
tion of  a  splashing  sound  on  mniitptilation. 

The  Treatment  is  obviously  the  removal  of  the  contents  of  the 
stomach  as  promptly  as  [jossible  by  means  of  the  stomach -pump  or 
syphon -tul)e. 

Chronic  Dii^tatiun. 

Chronic  dilatation  of  the  stomach  results  from  (1)  various  em* 
ditioDM  which  produce  obstruction  of  the  pylorus ;  and  from 
(2)  conditions  which  alter  the  uontmctile  power  of  the  musciilAr 
walls.  The  causes  of  obstruction  are  most  often  cancer ;  cicati-icea 
of  ulcers  less  commonly ;  very  mrely  pressure  fi-om  without, 
binding  down  by  adhesions,  or  dragging  of  a  prolapsed  kidney ; 
and,  quite  eKceptlonally,  cicatrices  from  corrosive  substanora, 
which,  however,  genei'ally  involve  the  cesophageal  aperture. 

The  caUHes  of  weakening  of  the  muscular  tissue  are  chronic  in- 
flammation (gastritis),  excessive  overlowling  of  the  stomach,  sadx 
us  sometimes  occurs  tn  tlie  insane,  in  drinkers  and  in  gluttons, 
escessive  formation  of  gas  from  whatever  cause  arising,  and 
the  interference  with  its  nutrition  which  occurs  in  prolonged 
fevers  ami  aniemiii.  Obsti'uction  produces  the  grcat«st  extent  of 
dilatation. 

Fbysical  SigoH  of  Dilatation. — In  marked  cases,  when  the 
ubdomeu  is  exiwaid,  it  is  seen  lo  U»  u^iumetiiivd,  pi-esi^uting  u. 
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rounded  prominence  in  its  left  half.  This  promiaence  extendi 
below  the  level  of  the  umbilicus,  its  lower  margin  having  a 
curve  convex  downwardn  and  outwards,  fnim  the  lower  part  of 
the  coRtal  margin  to  the  right  of  the  middle  line.  The  left  half 
of  the  epigastrium  may  be  sunken  above  another  shorter  curved 
line,  which  con'esponds  to  the  lesser  curvature  of  the  dilated 
stomach.  From  time  to  time  a  wave  of  peristaitie  movetnent 
passes  from  left  to  right  and  downwardtt  across  the  prominent 
part.  A  portion  at  the  extreme  left,  about  the  si»  of  the  hand, 
quickly  forms  a  convex  prominence,  with  a  decided  amount  of 
resistance  to  pressure ;  in  a  few  seconds  the  swelling  eubeidex, 
and  another  pait,  more  to  the  right,  swells  up  for  a  similar  length 
of  time.  After  each  successive  portion  of  the  stomach-wall  has 
become  hard  and  prominent  the  whole  subsides.  This  pheno- 
menon occurs  spontaneously,  or  may  he  set  up  by  manipulating 
the  abdominnl  wall,  or  flicking  it  with  the  finger  sharply,  or 
sometinkes  on  mere  exposure  of  the  abdomen.  Percussion  of  the 
swelling  given  varying  results,  according  to  the  proportions  of  air 
and  liquid  which  the  dilated  stomach  contains ;  generally  the 
lower  part  is  dull,  the  upper  part  is  tympanitic ;  and  some  ctiange 
in  the  relative  positions  of  tjie  two  sounds  may  be  obtained  by 
altering  the  position  of  the  patient,  the  dull  area  always  being 
the  lower. 

By  sharp  movements  of  the  stomach,  as  when  the  patient  is 
shaken,  or  the  prominent  stomach  is  roughly  manipulated  (beat 
by  suddeiily  pressing  upon  it,  and  quickly  withdrawing  the  band) 
the  liquid  contents  ore  set  in  motion,  and  splasluitg  can  be  heard 
and  felt. 

Other  tests  have  been  employed  ;  thus,  if  half  a  drachm  of 
sodium  bicarbonate  and  the  same  quantity  of  tartaric  acid  be  intro' 
duced  separately,  but  within  a  short  interval  into  the  stomach, 
carbonic  acid  will  be  set  free,  which  will  give  some  clue  as  to  the 
position  of  the  organ.  Fenzoldt  pumps  in  a  quart  of  water,  and 
observes  what  difference  it  makes  in  the  areas  of  dulness  and 
resonance.  Leube  introduces  a  long  sound  through  the  mouth 
into  the  stomach,  and  pushes  the  point  against  the  anterior  wall 
of  the  abdomen.  In  health  a  sound  should  not  go  in  more  than 
twenty -four  inches. 

A  characteristic  feature  of  dilatation  is  the  manner  in  which 
vomiting  takes  place.  The  food  is  retained  very  well  for  three  or 
four  days,  and  then  a  large  quantity,  two  or  three  pints,  is 
vomited  at  once.  It  is  generally  of  a  greyish-brown  colour, 
frothing  on  the  surface ;  and  on  microscopic  examination  it 
shows  numerous  spores  of  the  yeast-plant,  (oru/a  eertvUia,  and 
the  spores,  in  groups  of  four,  known  as  sarcina  ventriculi,  ao 
called  from  their  resemblance  to  boxes  or  bales  tied  round  with  « 
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In  addition  to  the  vomiting,  the  patient  suOers  from  discomfort 
or  actimJ  pain,  which  is  increaned  ax  the  contents  accumulato,  and 
is  temporarily  relieved  after  they  are  evacuated.  Great  thint, 
Ions  of  strength,  emaciation,  pallor,  and  constipation  are  also 
observed.  Much  mental  depression,  and  sometimes  tetany  anil 
convulsions  also  occur.  The  urine  ia  scanty,  and  may  contam 
acetone  or  acetic  acid. 

DUgnOflis. — Tliis  depends  upon  the  physical  chai'acters  above 
detailed,  of  which  vi.iible  jieristolHis  is  the  most  conclusive,  per- 
cusaioD  and  splashing  probably  least  so,  from  the  proximity  of 
the  colon. 

Prognoaia.— Dilatation  from  narrowing  of  tlie  pylorus  mwit 
persist  aa  long  as  the  di.sease  causing  obstruction  ;  and  treatment 
other  tlian  surgical  can  only  be  palliative.  When  the  dititeasaan 
results  from  weakening  of  the  muscular  walls,  the  outhmk  is 
more  favourable,  and  recovery  may  taie  place. 

Treatment. — -For  ililatntion  of  the  stomach,  the  operation  of 
washing  it  out  has  been  found  of  great  value.  The  over- distended 
organ  is  thus  relieved  of  the  oocumubition  of  liquid  and  un- 
digested food  ;  and  any  catarrh  that  may  co-eiiist  is  at  the  same 
time  benefited.  The  operation  may  be  done  with  the  stomadi- 
pump ;  or  a  tube  intwwlueed  into  the  stomach  may  be  connected 
with  a  funnel,  and  the  stomach  is  filled  hy  raising  the  funnel 
above  the  level  of  the  mouth  and  jxxiring  in  water ;  it  is  emptieit 
again  by  depres.'ting  the  funnel,  and  inverting  it  into  a  suitable 
vessel.  Or  the  tube  in  the  mouth  may  be  connected  by  a 
Y-shaped  joint  with  one  tube  passing  upwards  to  a  funnel,  or 
other  receiver,  and  another  downwiirds  into  a  vessel ;  when  water 
is  poTtred  in,  the  lower  tube  is  closed  by  the  fingers  just  below  the 
joint,  and  when  it  is  desired  to  empty  the  stomacli  the  upper  tube 
is  compressed  and  the  lower  left  free.  Tliese  two  syphon  turange- 
ments  have  the  ndv»nt)ige  tluit  they  can  \te  used  by  the  patient 
himself,  although  tliey  do  not  empty  the  stomach  so  completely  as 
the  stomach -puui p. 

Whatever  apparatus  is  used,  the  stomach  is  first  emptied 
entii-oly  of  its  contents,  nnd  is  then  rinsed  out,  one  or  two  pints 
of  water  lieing  inti-oduootl  and  ramoved,  and  the  process  being 
repeated  til)  the  contents  come  out  nearly  clear.  The  water  used 
for  washing  it  is  either  pure,  or  contains  hicarI>onate  of  sodium 
(one  or  two  per  cent.),  or  salicylic  acid  (one  per  cent.).  ITw 
washing  should  be  done  once  daily,  half-nn-hour  licfore  the  largest 
meal. 

Pood  should  1>e  given  in  small  quantities  nnd  at  short  intervala. 
Starchy  and  saccharine  fooils  shoidd  be  restricted  or  even  piro- 
hibited  to  prevent  fermentation  ;  and  liquids  should  not  be  given 
during  digestion,  or  even  at  nil.  To  compensate  for  this,  they 
may  be  injccteil  into  ih"  Tender  incuts,  meat  essences, 
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minoed  meats,  and  a  little  fat  or  cream  may  be  given.  The 
bowels  should  be  kept  active,  if  necessary,  by  salines,  such  as 
magnesium  sulphate  and  Carlsbad  salts. 
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EKTEBITIS. 

There  are  several  conditions,  affecting  different  parts  of  the 
alimentary  canal,  which  may  properly  be  termed  enteritis,  or 
inflammation  of  the  intestine.  For  instance,  the  catarrhal  process, 
of  which  some  forms  of  diarrh(ca  are  the  result ;  tubercular  and 
typhoid  ulcerations  in  the  ileum  ;  the  ulcerative  inflammation  of 
the  colon,  known  as  dysentery ;  and  the  acute  changes  set  up  by 
intussusception  and  strangulations,  are  all,  in  fact,  enteritis.  But 
a  large  number  of  these  have  already  received  distinctive  names ; 
others  are  only  secondary  conditions,  which  produce  few  s3rmptoms 
beyond  those  of  the  primary  disorder;  and  in  others,  again, 
inflammation  of  the  coats  of  the  intestine  involves  a  peritonitis, 
which  throws  the  symptoms  due  to  the  mucous  inflammation 
completely  into  the  shade.  Thus  the  number  of  cases  which 
require  separate  description  as  enteritis  is  but  a  small  one,  though 
it  is  probable  that  a  fair  consideration  of  the  |)athological  side  of 
many  of  our  intestinal  cases,  such  as  diarrh(ca,  would  show  that 
the  name  might  be  justly  used  more  often. 

The  following  foruLS  of  enteritis  will  be  here  described : — 
catarrhal  enleritU,  English  cholera,  infantile  enteritis^  spme,  diph- 
thaitie  enteritis,  phlegmonaus  enteritis,  mucous  colitis,  and  ul^xrcUive 
enteritis  and  eoliiis. 

Catarrhal  Enteritis. 

{Intestinal  Catarrh,) 

Anything  which  irritates  the  mucous  membrane  of  the  intestine 
may  set  up  catarrh — such  as  unsuitable  food,  certain  poisons,  and 
purgative  drugs.  It  is  also  ascribed  sometimes  to  chill ;  but  a 
much  more  potent  factor  in  its  production  is  excessive  heat,  and 
it  is  always  more  prevalent  in  the  hot  weather  of  summer  and 
antamn  than  in  the  remaining  part  of  the  year.  This  frequency 
in  the  summer  concerns  people  of  all  ages,  but  infants  are 
Mpedally  attacked.  It  is  not  at  all  clear  what  is  the  immediate 
oanse  which  the  heat  brings  into  play.  In  very  hot  weather  food 
18  more  difficult  to  keep  fresh,  and  milk  turns  with  great  readiness. 
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HO  thnt  the  chances  of  an  infant  liaving  an  unsuitable  or  irritating 
food  urn  much  increaNe*).  MJcro-orgiuiic^iux  are  probably  oft^ii 
involved  in  the  process,  und  muny  kinda  of  buuterin  Imve  beeu 
found  in  the  intestine  in  health  and  diRense.  Tlie  two  luuM 
cunstantly  present  are  the  baotenum  laetia  eterogenes  in  the  upper 
part  of  the  intestine,  and  the  haeilhta  euli  eoimnunia  in  the  lower. 
CubiiTh  of  the  intestines  may  alsu  nrii«e  from  passive  congestion 
in  uirdiiU!  and  hepatic  disease. 

Anatomr- — The  changers  in  the  mucous  membrane  of  the 
intestine  ate  eimilur  to  those  in  other  parts  of  tbe  body.  The 
tissues  are  moi'e  vaaculai',  and  become  swollen,  and  large  quantities 
of  mucus  are  excreted.  The  epithelial  cells  of  Lieberkiihn's  glands 
are  swollen,  cloudy,  and  become  detached,  and  cellular  inSItradoQ 
takes  place  in  the  intertubuliir  tissue.  In  more  advanced  cssm 
the  solitary  folhcles  are  enlarged,  and  they  may  become  erodtJ, 
and  produce  small  ulceiti  (/oUieular  enCerilie).  In  some  casas 
also,  ulcerations  occur  in  other  parts  of  the  mncous  membrane, 
and  the  secretions  may  consist  of  muco-pus,  or  even  pus.  An  » 
nile,  the  inflammation  subsides,  but  it  may  lapse  into  a  ehrtrnk 
condition,  with  more  prominent  changes  in  the  mucous  membnine. 
Sometimes  there  is  considerable  thickening,  with  sinty  discolon- 
tion  of  the  surface;  often — ©specially  in  the  chronic  cntarrh  of 
infanta — there  is  atrophy  of  the  mucous  membt'ane,  involving  the 
glandular  layer,  but  leaving  the  muscular  layer  of  the  mucwu 
membrane,  and  the  submucous  tissue,  intact. 

STmptoms. — Tlie  chief  symptom  of  enteritis  is  diarrhoea,  or  tlie 
fre<[uent  passage  of  motions,  loose  or  liquid  in  consistence.  Hiis 
symptom  is  due,  not  only  to  the  alteration  in  the  secretions  pound 
into  the  intestinal  canal,  but  also,  and  hirgely,  to  the  increneed 
peristaltic  movements  which  the  irritation  of  the  mucous  mem- 
brane calls  forth.  The  condition  of  the  fa^^s  varies  much  :  they 
are  generally  at  first  abundant,  liquid,  and  brownish  in  ooluor, 
with  flakes  or  lumps  of  more  solid  matter ;  but  they  soon  become 
paler,  or,  it  may  be,  yellowish  or  sometimes  green ;  in  consistence 
they  are  often  quite  wateiy,  or  perhaps  slimy,  or  they  oontain 
lumps  of  brownisli  mucus.  Under  the  microscope  there  are 
particles  of  undtgestMi  food,  meat  fibre,  starch  granules,  and  fkij 
with  cTys^Js  of  ammouio-magnesion  jihosphate,  epithelial  and  pna 
cells,  and  bacteria.  The  bowels  may  be  moved  from  two  or  wnt  i 
times  n  ilay,  to  ten,  twelve,  or  more, 

Pain  is  often  piesent,  but  not  so  much  continuously  as  in  tittO 
form  of  colicky  or  griping  nttacks,  which  precede  the  jiaseage  ot 
the  motions  and  siilieide  again  afterwsrds.  Actual  tendemeaa  ia 
not  generally  present,  nor  does  examination  of  the  abdomea 
reveal  nnything  characteristic.  Gurgling  noises  and  borborygmi 
trotn  time  to  time  accompany  the  more  active  intestinal  move>< 
iw-Ws.    The  tempemture  is  variiible  ;    it  may  be  raised  one   i 
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two  degi-ees,  or  rutnaiu  normal.  Frequently  tlie  ap|>etite  is  lost, 
the  patient  complains  of  thirst,  the  mouth  is  dry,  the  tongue 
is  slightly  furred,  and  ii  considerable  degree  of  Itodily  weaknees 
results  when  the  diorrhtcn  ia  esceesive.  A  veiy  sudden  and  acute 
attairk  may  begin  with  vomiting. 

In  moat  coses  the  symptoms  puss  ofi'  in  the  course  of  a  few 

dayu ;  the  diarrhoen  may  cease  suddenly,  leaving  a  long  interval 

before  the  bowels  are  again  opened,  or  the  motions  may  gradually 

become  less  frequent,  gaining  a  firmer  and  firmer  oonsistence.    If 

T  tile  complaint  becomes  chronic,  the  patient  is  ti-oubled  witli  three 

H-or  four  evacuations  daily  of  watery  mucus,  with  occasional  griping 

tpains.     The  imperfect  digesftion  and  absorption  of  food  may  lead 

|.tO  considerable  loss  of  nutrition. 

Some  (lifierences  may  be  noted  in  the  symptoms,  According  as 
r  other  pai't  of  the  alimentary  ouial  is  affected.  Thus 
BoAtarrh  of  the  muiU  intestine  is  more  likely  to  be  present  if  the 
■  ' stomach  is  at  the  same  time  involved;  it  is  lees  liiiely  to  Ik 
accompanied  by  diarrhcca,  which  must  depend  finally  upon  the 
acUon  of  the  large  intestine.  The  evacuations  often  contain  bile 
and  undigested  food,  and  mucus,  if  present,  is  more  intimately 
mixed  with  the  fieces.  In  catarrh  of  the  large  intestine,  the 
mucus  occurs  in  separate  masses  ;  muco-pus  or  pus  itself  may  be 
recognisable.  As  catarrh  approaches  the  rectum,  tenesmus  is  more 
likely  to  be  a  symptom. 

Treatment. — The  patient  should  remain  in  bed  and  be  kept 
worm.     Beyond  this,  in  slighter  cosee,  a  careful  regulation  of  the 
diet  may  be  all  that  is  necessary,     tiruel,  arrowroot,  beef-tea,  or 
mutton  broth,  with  rusk  or  toast,  milk  and  soda-water,  or  milk 
and  lime-water  in  small  quantities  at  a  time,  should    take  the 
place  of  the  ordinary  meals.     They  should  not  be  given  too  hot. 
Many  t»8es,  however,  will  require  drugs  in   addition.     If  it  is 
quite  certain  that  irritating  matters,  such  as  unripe  fruit,  are  the 
cause  of  the  attack,  and  are  still  in  the  bowel,  a  laxative  may  be 
given  in  order  to  get  rid  of  them  and  so  prevent  further  irrita- 
tion.    For  this  purpose  a  single  dose  of  castor  oil  may  sutfice,  or 
I  one  of  compound  rhubarb  powder,  or  of  caloniel.     But  generally, 
mhy  the  time  the  case  comes  under  treatment,  thei'o  has  been  a 
Knee  evacuation,  and  it  is  desirable  to  check  the  excessive  peris- 
ptolsis  and  abundant  discharge,  as  well  as  to  relieve  pain.     The 
tincture  of  opitun  miiy  he  given  in  doses  of  5  minims  every  four 
hours,   combined   with   an    astringent    such    i\s    htptnatoxylum, 
catechu,  the  aiximatic  chalk    powder,  or  dilute    sulphuric  acid. 
""        "is  also  of  value,  and  may  be  given  with  opium.     If  the 
^  8  very  severe,  morphia  may  be  injected  subcutaneously. 
)  diarrhcea  is  olistinate  and  exhausting,  an  enema  of  two 
]  of  sbtrch  containing  l&  minims  of  laudanum  may  often 
i  with  success.     In  children,  opium  miist  be  ukpiI  jis  Uttle 
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H8  poeeible ;  biamutb,  and  aromatic  cliulk  |H>wi]er,  must  first  Iw 
li-ied.  If  opium  be  oecessaiy,  tbe  don-  for  u  child  one  jear  old 
tihould  not  esi-eed  one  minim  of  tbe  tincture,  and  it  is  well  1« 
b^in  witli  lus*. 

In  clironic  intestinal  catun-b,  nut,  i;arefid  regulation  of  tlie 
diet,  witli  ojiiuiu  nnd  astriiigtinte,  ure  KtOI  required.  Here  abtt 
enetuata  uuiy  be  fuuod  useful — two  or  three  pints  of  warm  wni«r 
contAiuiug  1  ]>er  eent.  uf  1>oric  acid,  sttlicylic  acid,  tannin,  or 
acetate  of  lead. 

EKUL18U  Choleka. 

CfuAera  A'oth-at. — Tbia  Ls  jui  acute  gustro-enWritis,  whicli 
occurs  occasionally  in  tbe  summer  mootbs,  and  appears  often  to 
be  set  up  by  unsuitable  iogesta,  sucb  its  siiiEage«,  meat  piw, 
Hhell-fiah,  or  food  in  a  state  of  decomposition.  The  patient  is 
seised  with  vomiting  and  diiurhfBi ;  tbe  evacuHtionii  soon  baTC 
a  rice-water  appetirance,  and  serious  collapse,  wttb  cold  surfknv 
small  pulse,  eunkeu  eyes,  and  cramps  in  the  calves,  ensues.  The 
putbolugy  of  these  cases  is  not  clear.  There  is  reason  to  believH 
tliut  some  of  these  cases,  and  some  described  as  acut«  enteritis, 
ure  instances  of  poisoning  by  ptomaines,  but  the  subject  retjuira 
much  investigation  yet.  Ptomalnea,  or  cadaveric  alkaloidg,  rtb 
poisonous  alkaloidal  bases,  whicit  have  been  found  in  decompo«iing 
meat,  fish,  gelittiue,  cheese,  yeast,  and  putrid  cor2>ses ;  several 
have  been  isolated  and  chemically  analysed.  On  tbe  other  hand, 
uicjxKirgonisms  may  play  their  [^rt,  A  comma-bocillus  {eyiriUum 
FinkUri)  bos  been  found  in  some  cases  of  cholera  nostras,  and 
Klein  found  bacilli  iu  some  fatol  cases  of  wholesale  poisoning  by 
meat,  the  symptoms  being  diaiThrea,  vomiting,  abdominal  pmn, 
languor,  giddiness,  and  fainting. 

Infants  ure  frequently  seized  with  a  somewhat  similar  affec- 
tion (cholera  isifantuta)  in  which  vomiting  oud  frequent  diMrrbceft 
quickly  bring  Uiem  to  a  dangerous  state  of  collapse,  with  depirsffied. 
foutanelle,  and  almost  complete  unconsciousness. 

like  principles  of  Tre&tment  are  the  same  :  extreme  cai-e  with 
the  diet,  and  the  use  of  astringents ;  but  a  preliminary  purge  is 
here  out  of  the  question,  and  we  must  have  recourse  from  Um 
fii'st  to  stimulants,  such  as  brandy,  ether,  and  ammonia.  Fa 
infants,  bismuth  or  aromatic  dialk  powder,  with  LX>ver'8  powdo; 
iu  very  small  doses ;  for  adults  the  tincture  of  opium  in  &  c 
lU  minim  doses,  with  ether,  or  aromatic  spirits  of  ammonia, 

Infantilb  Estekitis. 

Children  are  subject  to  a  chi-oniu  intestinal  disorder,  which  : 

pi-obably,  in  part  at  least,  of  a  cHtarrhal  natuiw.     It  is  by  far  n\n  

frequent  in   infants  who  uauaot  be  brought  up  at  the  bivast,  o< 
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must  be  weuned  early  and  have  to  depend  on  artificial  feeding. 
Sometimes  imniediately  after  birth,  or  directly  upon  weaning,  in 
other  cases  after  a  longer  or  shorter  interval,  the  food  disagrees  ; 
the  child  vomits,  and  the  motions  are  loose ;  or  with  not  much 
vomiting,  there  is  constant  diarrhtca.  If  it  is  taking  milk,  this  ia 
returned  in  curdled  himps;  by  the  bowels  also  particles  of  undi- 
gested milk  are  passed,  but  the  fteces,  which  in  the  healthy  infant 
are  yellow,  generally  become  grass  gi-een  in  colour,  are  slimy 
from  mucus,  and  very  offensive.  Among  the  poorer  people, 
children  under  twelve  or  fifteen  months  are  often  fed  with  potato 
and  meat,  much  the  same  as  their  parents,  and  in  such  cases 
undigested  particles  of  these  foods  are  found  in  the  motions.  The 
children  suffer  from  griping  pains,  which  are  brought  on  by 
the  ingestion  of  food,  or  occur  just  before  a  loose  evacuation. 
Frequently  the  abdomen  is  distended  with  flatus,  but  presents 
nothing  to  examination  with  the  hand ;  the  condition,  though 
often  spoken  of  by  the  parents  an  "  consumption  of  the  bowels," 
has  no  necessary  connection  with  either  tubercular  ulceration, 
tubercular  peritonitis,  or  caseation  of  the  mesenteric  glands 
(laies  meeenleriea).  After  a  certain  time  the  child  omociateSf 
lies  fretful  in  its  mother's  arms,  and  is  constantly  whining,  or 
screaming  from  time  to  time  with  sudden  pain.  Finally,  collapse 
and  death  may  terminate  the  scene. 

Morbid  Anatomy. — In  most  cases  the  appearances  in  the 
intestine  ore  confined  to  enlargement  of  the  solitary  follicles, 
with  perhaps  abrasion  and  ulceration  ;  in  old  cases  the  intestines 
may  be  atrophied.  Both  small  and  large  bowel  may  be  involved. 
Kickets,  or  tubei'cular  and  caseating  glands,  if  present,  must  be 
regarded  as  secondary  or  independent. 

Treatment.^The  management  of  the  child's  food  is  the  first 
consideration.  If  the  child  is  suckled,  it  should  be  seen  that  the 
mother's  milk  is  of  good  quality,  and  tliat  it  is  not  given  too 
freijuently ;  a  baby  of  one  or  two  months  old  should  not  be 
nursed  more  than  once  every  two  or  thi-ee  hours,  and  the  mother 
must  cai-efully  abstain  from  giving  it  the  breast  simply  because 
it  cries.  If  from  any  cause  the  mother  is  unable  to  suckle  it,  the 
most  efiicient  substitute  is  a  wet-nurse,  and  if  this  cannot  be  pro- 
vided, i-ecowse  must  be  had  to  the  milk  of  domestic  animals — 
namely,  the  ass,  goat,  and  cow.  Such  milk  difibrs  from  human 
milk  in  its  composition  and  its  digestibility,  the  latter  property 
depending  on  the  kind  of  coaguhim  which  the  casein  forms  in 
tjio  child's  stomach.  Analyses  show  tluit  animal  milk  differs 
from  human  milk  in  the  following  points — Cows'  milk  contains 
more  proteids,  moi-e  salts,  only  slightly  more  fat,  and  less  lactose, 
or  sugar  of  milk  :  the  casein  coagulates  in  large  lumps.  Goate' 
milk  is  very  similar  to  cows'  milk,  but  contains  more  fat :  the 
casein  coagulates  in  large  masses.     Asses'  milk   is  deficient  in 
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proieids  niul  fiit,  but  oHitiiins  ns  luucli  Rugiir:  tlie  ca^iein  clots  u 
small  iNiiticles  like  that  of  hiinian  milk.  Asses*  milk  is,  there 
fore,  often  well  Ix^rne,  ami  dij^estod  with  ease,  but  bulk  for  Imll 
it  is  not  siiiticiently  nutritious  to  bo  continued  for  long.  More 
over,  the  ^i-eater  facilities  for  obtaining  cows'  milk  will  alwavi 
Ik'  a  reason  for  using  it,  if  it  can  1x3  so  mollified  as  to  iip]>roxiiuaU 
its  oom]K)sition  and  pix>perties  to  that  of  humnn  milk.  The 
addition  of  water  will  ivduce  the  {»ix)|K)rtioii  of  the  proteids  and 
the  Nilts,  but  the  niixture  nnist  then  l)0  sweeteneii  with  Migiir, 
and  a  little  cream  may  with  sulvantiige  )je  added.  For  infantas 
under  om^  month  old  there  should  be  one  part  of  pure  milk  to 
two  [MU'ts  of  wak'r,  for  thase  a  little  older  up  to  four  months 
theie  may  Ik;  etjual  pailss  of  milk  and  water,  and  after  tluit  age 
two  jKirts  of  milk  to  one  of  water.  The  dilution  uIho  Hlightly 
inlluenoes  the  coagulation  of  the  (*jisein  ;  but  this  is  rendered 
still  more  like  that  of  human  milk  by  the  addition  of  lime-water. 
This  mldition,  moi-eover,  neutnilises  the  acidity,  which  distin- 
guishes  c<jws'  milk  fixan  that  of  women.  The  lime-w*ater  should 
1k<  in  the  j)rojK>ii,i(m  of  one  pjii*tto  two  jMirts  of  the  pui-e  milk  em- 
ployed. The  sjime  purpase  is  served  by  adding  liorley -water 
instead  of  pure  water.  Another  mo<le  of  getting  over  the  difli- 
(uilty  of  the  digestibility  of  the  casi^in  is  to  peptonise  the  milk 
by  means  of  Henger's  licpior  i)ancn*aticu8.  This  may  suffice  for 
a  time,  but  tlu^  objection  is  that  it  is  doing  the  stomach's  work 
entirely,  and  dej)riving  it  of  the  exei-cise  of  its  own  projier 
function.  The  alwve  method  of  pn»piiring  milk  by  tlie  addition 
of  water,  a  little  sugar,  and  litjuor  calcis,  if  somewlmt  I'ough,  is 
at  least  in  numerous  cjises  sjitisfact^ny. 

I  hit  moi'(>  accursiti^  methods  of  com)Kjunding  a  suitiible  milk 
have  l>een  devisi'd.  and  should  Ik*  j)refeiTed,  or  i*esorte<i  ta  at 
oncxj  if  the  above  should  fail.  Artificial  human  milks  are  either 
direct  mixture  of  cows'  milk,  cream,  lactose,  and  water  in 
certain  proportions :  or  they  consist  of  cows'  milk  from  which 
some  jM)rtion  of  the  cjisein  has  been  removed.  Coulier*  givei< 
the  foHowing:  -Cows'  milk,  :J(M)  gninunes ;  water,  ;>3l>'i")  gi*m. ; 
cresim,  ]:»  grm. ;  lactose,  15  grm.  ;  c.dcium  pha^phate,  1%*)  gmi, 
Rotvh  usi»s  a  mixture  of: — Milk,  1  ounw;  cre:im  containing 
2o  [)er  irent.  of  fat,  dilutwl  with  one-third  jwii;  water,  2  ounces; 
milk  sugar,  oj*  <lnichms  in  water,  iJ  ounces :  lime-watt»r,  diluted 
with  thn^e-ft)^^!!  |»arts  water,  2  ounces.  Frankland's  aitificial 
milk  is  as  follows : — Heat  half  a  pint  of  skimmeil  cows'  milk  tc 
.•Ji)^  (95  F.) ;  add  rennet.  After  ton  to  fifteen  minuter  bi-eak  uj 
the  cunl  fint^ly,  strain  the  whey  ofl'and  Ixwl  it,  adding  1 10  gmim 
of  lactost'.  Sti-jun  again,  and  athl  t^)  it  two- thirds  of  a  pint  ol 
fit»sh  cows'  milk,  and  then  two  t-i'asjKKWifids  of  cream.  Tliis 
should  iKi  matle  every  twelve  houi-s.  Chaulle  gives  similai 
*  Ilidliburlou's  ♦•  Chemical  riiysiolcgy  and  Pathology.'* 
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directions  i — The  cream  is  to  lie  removed  by  xkimming,  nfter  the 
milk  has  stood  nome  time.  The  remiiinder  in  to  be  divided  into 
two  e<]ual  [>ortiont(,  fi-om  one  of  whicli  the  casein  i«  to  bo 
removed  by  rennet.  The  otlier  linlf  ie  tlien  added  to  tlie  whey, 
and  tiie  whole  of  the  cream  added.  For  an  older  child,  the  casein 
may  be  removed  from  a  third  part  only,  as  in  Frankland's  recipe. 
He  points  out  that  the  casein  remains  the  aame  in  re^jpect  of  its 
coagulating  propertv. 

l)ut  cow's  milk  may  be  in  tran.smission  readily  contaminated 
with  organic  matters  of  a  bacteriiil  nfltniv.  This  serious  fault  is 
to  be  correcteil  by  tteriljsatuni — that  is,  either  by  boiling  or 
atoaming  the  milk  before  use.  Hoiling  has  long  been  employed 
with  this  object,  but  it  has  the  ilisadvanta^  of  removing  ft  cer- 
tain proportion  of  the  proteid^  by  coagulation  of  albumen,  whicli, 
.  with  some  fat,  is  removed  in  the  scum  ;  and  boiled  milk  is  also  less 
palatable.  In  the  different  foi'ms  of  steriHseri  the  milk  is  not 
boiled,  hut  it  is  heated  just  short  of  boiling,  either  by  esposure 
in  bottler  to  steam  for  a  certain  time,  or  by  the  immersion  of  a 
vessel  containing  the  milk  in  a  larger  vessel  containing  water, 
which  is  then  Ixriied.  The  bottles  are  loosely  plugged  while 
exposed  to  heat,  and  tightly  stopped  when  the  process  is  complete. 
A  kitchen  steamer  may  be  lined,  the  milk  being  piftced  in  suitable 
bottles.  Steaming  for  twenty  minutes  will  suffice  for  milk  to  bo 
used  immediately,  but  if  it  is  required  to  keep  for  the  day  a 
longer  time  must  be  given.  Rotch  directs  that  his  mixture  shall 
he  sterilised  before  the  lime-water  is  added.  Sterilisation  in  one 
form  or  another  is  especially  desirable  when  the  infant  ia  suffering 
from  summer  diarrhteii ;  it  bos  another  a^lvantage,  in  that  it 
diminishes  the  risk  of  infection  by  typhoid  fever,  scarlatina,  and 
diphtheria,  when  those  diseases  are  prevalent.  "  Humanised " 
milk  can  be  obtained  which  is  both  sterilised  and  assimilated  to 
the  normal  composition. 

If  the  child  is  fed  with  the  bottle,  it  is  essential  that  this 
should  be  kept  scrupulously  clean  in  all  its  parte,  and  washed 
thoroughly  and  scalded  after  every  feeding. 

Sometimes  it  is  necessary  to  stop  all  milk  food  for  a  time,  and 
small  quantities  of  raw  meat  juice,  slightly  sweetened  (a  tea- 
spoonful  every  four, or  six  hours),  or  Brand's  essence,  or  diluted 
Valentine's  meat  juice  may  be  supplied  instead. 

Medicinally,  very  small  doses  of  mercury  may  be  given  with 
advantage — for  instence,  calomel,  ^  or  J  grain  with  sugar,  or 
hydrarg.  c.  cret.,  J  grain  or  1  grain,  with  1  or  2  grains  of  bicar- 
bonate of  sodiimi,  two  or  three  times  a  day,  This,  with  the 
improved  diet,  will  often  be  sufficient ;  but  if  diarrhira  is  obstinate 
and  associated  with  much  pain,  it  is  desirable  te  give  bismuth 
(2  to  5  grains  of  the  nitrate)  or  astringents,  such  as  aromatic 
chalk  powder  (5  grains),  extract  of  hfematoxylum  (2  grains),  or 
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tincture  of  (ntechu  (10  or  15  minims).  Either  of  these  may  be 
combined  for  older  children  with  small  doses  of  opiates  in  the 
form  of  Dover's  powder  (J  or  2  grains)  or  tincture  (1  minim  to 
a  child  one  year  old). 

Brandy  must  be  given  if  there  is  much  collapse  in  doses  of  10 
or  30  minims  every  three  or  four  hours. 

Spruk. 

Sprue,  or  pHilosis,  is  a  form  of  chronic  catarrhal  enteritis  which 
occurs  in  the  tropics.  The  patient  Itus  soreiieHs  of  the  mouth, 
flatulent  distension  of  the  ub<lomen,  and  loosenew  of  the  bowels. 
The  tongue,  palate,  lips  and  buccal  mucous  membrane  are  much 
reddened,  with  nupci'Scial  erosions,  pabrhes  of  congestion,  and 
minute  vesicles  or  apath».  Saliva  dribbles  fi-om  the  mouth,  and 
eating  and  swallowing  ure  painful.  Tlie  ntools  are  copious, 
pultaceous,  wliite  or  greyish,  acid,  with  a  disngreeable  smell, 
different  from  the  nomial  fsDCol  odour,  and  containing  numerous 
iKkcteria..  Teinpoiiirj-  nttJicks  of  itcute  diiirrhivfl  witli  wateiy  stools 
also  occur.  In  fatjil  casett  the  int«.-<tino  has  l>een  found  much 
thinned  and  atrophie<l,  with  diffei'ent  degrees  of  erosion  and 
ulceration  of  the  mucous  membrane,  und  degeneration  of  villi  and 
glands  and  follicles.  The  disease  isgenenOly  cured  by  an  absolute 
mi]k  diet,  which  must  be  continued  for  many  weeks  after  the  last 
Kymptom,  otherwise  a  relapse  mny  take  place. 

Diphtheritic  or  Pellicular  Enteritis. 


The  mucous  membrane  of  the  intestine  is  generally  much 
injected,  and  presents  nunierou.'i  white  juitchos  of  membrane. 
These  lie  usually  along  the  edges  of  the  valnilK  conniventes, 
leaving  free  the  depi-essions  Iwtween  the  valvidte  ;  but  they  may 
be  more  extensive.  This  form  is  seen  sometimesai  a  complication 
in  other  diseases — e.g.,  purpura  i-heumiiticu  und  Bright's  diaease. 
The  symptoms  may  Im;  masked  by  those  of  the  genemi  disease,  or 
may  be  similar  to  those  of  catarrhal  entcritiM. 

PIII.EOHON0US  Enteritis. 

In  thi«  form  all  the  coats  of  the  l>owel  are  involved,  including 
the  serous  coat  or  {Hfiit^incum.  There  is  generally  intense  red- 
ness and  vascularity,  the  mucous  and  submucous  coata  are 
thickened,  softer,  iind  more  fnnble  thiiii  natural,  and  the  peri- 
toneum is  viiscidar,  sticky,  or  covereii  with  lymph.  It  is  usually 
a  local  disorder,  arising  from  meclianical  interference  with  the 
bowel  or  its  circulation,  or  from  the  spread  of  infl-immation  tnaa 
adjacent  parts.     Thus   in  intussusception,  and   in  strangulate4 
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intemnl  ami  external  hernia,  the  bowel  involved  is  aft'ected  with 
enteritiH;  in  olistrtiction  from  other  causes,  also,  the  bowe)  above 
becomen  distended  from  retained  fieces,  and  ultimately  its  walla 
inflame,  numeroiiH  ulcera  may  form,  known  as  digtejtaion  uloen, 
and  frequently  the  bowel  ruptures.  Oases  are,  however,  recordeit 
of  localised  enteritis  involving  all  the  cwats  of  the  bowel,  in  which 
none  of  theae  mechanical  causes  were  discovemble.  The  Symptoms 
are  often,  for  the  most  part,  the  result  of  the  accompanying 
peiitonitis,  and  consist  of  pain,  vomiting,  local  tenderness, 
collapse,  distension  of  the  abdomen,  and  febrile  reaction.  Diarrhtm 
is  not  commonly  pretient ;  even  if  the  mechanical  conditions 
allowed  it,  the  implication  of  the  muBcular  coat  of  the  bowel  will 
lead  to  its  pftralysis  and  inaction.  A  fatal  result  often  ensues. 
Treatment  must  be  directed  to  the  primary  cause,  and  in  its 
absence  is  practically  the  same  as  that  of  {)erit«nitis. 

Mucous  Colitis. 

In  this  peculiar  nftection  of  the  lower  bowel  large  pieces  of 
membrane,  or  ea*U,  are  discharged  from  the  rectum  from  time  to 
time.  It  occurs  most  frequently  in  females,  hut  it  is  a  rare 
disease.  There  is  commonly  ti-oublesome  constipation,  and  other 
symptoms  of  chronic  dyM[)epsia,  an<l  the  discharge  of  membrane  is 
preceded  by  severe  griping  pains.  The  casts  may  be  several 
inches  or  even  feet  in  length,  and  an  eighth  to  a  quarter  of  an 
inch  in  thickness ;  they  are  yellowish  brown,  transparent,  and 
gelatinous.  They  consist  of  mucus,  in  which  are  embedded 
cylindrical  epithelium,  some  round  cells,and  crystals  of  eholesterin 
and  ammouio-magnesian  phosphate.  The  disease  lasts  for  years, 
and  Is  very  little  influenced  by  drugs  or  diet.  It  has  been 
relieved  in  some  severe  cases  by  opening  the  colon  in  the  right 
loin. 

Ulcerative  Enteritis  and  Oolitis, 

Apart  from  the  specific  lesions  of  typhoid  fever  and  tubercu- 
losis, the  follicular  ulcerations  mentioned  under  enteritis,  and  the 
perforating  ulcer  of  the  dualenum,  the  small  intestine  is  little 
liable  to  ulceration.  In  the  large  intestine,  however,  extensive 
ulcers  may  occur,  which  are  not  folliculur,  nor  of  a  specific 
dysenteric  nature ;  and  in  this  kind  of  ulceration,  the  small 
intestine  is  sometimes  involved.  The  ulcers  are  often  large, 
irregular,  confluent,  and  extend  to  the  muscular  coat ;  sloughs 
may  be  found  mlhering  to  the  surface,  and  the  intervening 
mucous  membfane  is  vascular,  swollen,  or  pigmented.  Sometimes 
the  ulcers  perforate. 

The  Symptoms  of  ulcerative  colitis  are  paroxysmal  griping  pain 
and  diarrhcea,  with   slimy,   offensive,    fluid   motions,  containing 
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IiKkicI  not  mixeil  with  tJie  fiBC«s,  Imt  no  gront  quantity  of  mucTis. 
8oiuetJiaes  shrecl^t  or  sluii^lis  are  present.  Tlie  potientj)  liermnr 
snllow,  hare  iiTPpiUr  pyrexia,  fre(|iiently  vomit,  lose  Htrcngth 
nnil  fie8h,aii(l  die  from  exhaiiBtion  or  perfumtion.  It  is  a  iJieeaw 
of  middle  age,  about  e<]Uully  rotnnioD  in  the  two  sezee  (Hate 
White). 

Treatmeat  nhoiUd  be  similar  to  that  of  diurrhiBn — rest,  blatul 
nutritious  diet,  astringentiS,  and  opium. 


PERFOEATINO   ULCEE   OF   THE    DUODENUM. 

TJlrers  occur  in  tlip  duodenum  of  the  same  tmtiirp  and  tindi^r 
similar  condition.-^  with  those  that  affect  the  Rtoniach.  They  arr, 
however,  much  more  nire.  In  their  course  and  progress  theypn*- 
Bent  no  essential  differences ;  they  cause  similar  symptums,  bjmI, 
like  gastric  nlcem,  may  give  rise  to  hs^matemesis  or  perforatiun, 
contract  odhettjona  to  sunx)unilinj;  part«,  or  cicntrige  and  narrow 
the  channel  of  the  duodenum.  Tliey  are  more  often  latent  than 
giiKtric  ulcers,  the  pain  i.s  situate  in  the  right  hypochondrium, 
and  may  occur  three  or  four  Imui-H  iifr^r  food.  The  Treatmeat  is 
the  same. 

APPENDICITIS. 

[I'eritt/phlUis.) 

Although  the  anntomical  relations  of  the  ciecum  appear  to  oSet 
unusual  facilities  for  the  accumulation  of  fiecal  matters  in  thitf 
part  of  the  bowel,  and  for  inflammation  of  its  walls  as  a  r«snlU 
it  is  cleaj,  from  pntl-niortem  evidence,  that  the  great  majority  o* 
the  cases  hitherto  descrilied  as  typhlitis  and  perityphUitis  arias 
from  lesions  of  the  appendix  osci.  Only  very  rai-ely  does  th* 
perforation  of  the  ciecum  by  a  tubercular  or  stercoral  ulcer  (aM 
p.  GIG),  orn  foreign  body  lead  to  this  local  form  of  peritonitis. 

etiology. — Appendicitis  is  mucli  more  frequent  in  early  lifa 
tliaii  in  tiiiilille  or  old  age,  and  in  the  male  than  in  the  femxJo' 
snx.  It  often  appeal's  to  bn  determined  by  iiidifiestion,  or  tb* 
use  of  iniligeatible  fixidn,  and  occasionally  by  cold,  or  by  injiuy. 

Pathology.— The  idleged  proximate  onuses  are  as  followB:— 
(1)  Some  solid  body  in  the  cavity  of  the  appendix,  irritating  u>d 
inflaming  its  eoatJi.  This  may  be  a  cherry- stone,  onuige-p{|^ 
seed,  bristle,  or  similar  substjince ;  but  more  often  il  is  a  amen 
tion,  the  si^o  of  a  jiea  or  plum-atone,  yellow  or  greyish  in  adoof 
which  consistfl  of  dry  ftnciU  matter,  mixed  with  mucos,  mm 
hai-dened  by  the  dojxisit  of  Hmc-wilts.     ITie  fi'equency  of  tlii 
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cause  (about  25  per  cent.)  is  less  than  was  once  believed. 
(2)  Catarrh  of  the  oecum  spreading  to  the  opening  of  the 
appendix,  which  is  thereby  obstructed,  so  that  the  cavity  is  dis- 
tended by  retained  secretions.  (3)  Torsion  oC  tlie  appendix  and 
strangulation  of  its  vessels  by  undue  distension  of  uie  ctecum. 
(4)  Microorganisms,  especially  the  baciUue  coli  eommunta.  This 
is  constantly  present  in  the  large  intestine.  Its  influence  is  pro- 
bably only  exerted  when  the  mucous  membrane  of  the  appendix 
is  already  inflamed  or  ulcerated,  (5)  Very  rarely  a  tubercular 
ulcer  may  be  the  origin  of  the  disease. 

The  results  are  very  various.  In  the  appendix  itself  may  be 
noted  infiltration,  thickening  of  its  coats,  distension  of  its  cavity 
with  catarrhal  products  or  pus,  suppuration  of  its  substance, 
and  finally  ulceiution  and  gangrene.  In  most  of  these  conditions 
the  trouble  spreads  almost  necessarily  to  the  pentoneal  covering, 
and  in  a  certain  proportion  of  cases  to  the  sub-peritoneal  con- 
nective tissue.  The  peritonitis  thus  arising  is  mostly  localised 
and  adhesive,  matting  the  appendix  to  the  adjacent  bowel,  and 
forming  thus  more  or  less  definite  resistant  maasea  in  the  right 
iliac  region.  If  the  connective  tissue  is  involved  it  will  be  also 
infiltrated,  ami  assist  in  the  production  of  the  swelling.  In  either 
case,  the  inflammatory  products  may  be  altsorbed,  or  may  sup- 
purate :  in  the  latter  case,  the  abscess,  if  untouched  by  the 
surgeon,  may  burst  esteraally  through  the  skin,  or  dischat^ 
itself  into  tlie  ctecum,  bladder,  vagina,  rectum,  or  peritoneal 
cavity,  its  course  lioing  probably  determined  to  some  ext«iit  by 
the  anatomical  position  of  the  appendix  in  the  subject  of  the 
disease. 

The  appendix  sometimes  perforates  or  sloughs  before  adhe«ve 
peritonitis  has  occurred,  and  then  a  geneml  peritonitis,  of  a  very 
fiktal  kind,  is  rapidly  determined.  Occasionally,  a  peritonitis,  at 
first  local,  gradually  extends  with  the  foi'matiou  of  peritoneal 
abscesses  in  diflferent  parts  of  the  abdomen,  until  death  takes 
place  in  from  three  to  six  weeks. 

Symptoms.— The  onset  is  often  somewliut  sudden.  Spon- 
taneously, or  after  some  such  indiscretion  as  has  been  referred  to, 
the  patient  is  taken  with  severe  abdominal  pain,  at  first  diffused 
over  the  abdomen,  but  Boon  more  pronounced  in  the  right  iliac 
fossa,  with  malaise,  nausea,  and  some  febrile  reaction.  The 
tongue  is  furred,  the  appetite  fails,  there  is  thirst,  and  the  bowels 
are  constijxited  ;  t&ere  may  be  also  vomiting.  The  abdomen  may 
be  somewhat  distended,  but  is  generally  rigid ;  and  there  is 
tenderness  in  the  right  iliac  fossa.  This  tenderness  is  often 
definitely  situate  at  a  point  about  three  inches  from  the  right 
anterior  superior  spinous  process,  on  a  lino  drawn  from  this 
process  to  the  umbilicus —ifc/iuraey's /wini ;  and  in  this  neigh- 
bourhood, after  a  time,  a  certain  amount  of  resistance  can  be  felt. 
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In  ca-.i-*  of  »Mi]y  ishinjhliitj  of  tho  app»*ndix,  there  may  ]>e  the 
K;im«'  hfCii\  sviiij»torii-  fnr  m  ilty  or  two.  and  then  the  si^s  of 
jri'inM-al  |»<'Mtoiiiti'i  rapidlv  devrlop,  which  will  U*  tlfs<-riK>«l  lat4»r ; 
(»r  tli«j  hH'.t\  indications  may  l»e  entirely  jd»seut,  or  so  sli«rht  that 
tlicv  arc  scjircclv  notic^rd  by  the  patient,  and  the  case  is  from  the 
lir^il.  one  of  general  per* 
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Diagnosis.^ A ppeodicitis  with  limited  peritonitis  is  at  once 
recognisable  from  the  [X)sitioii  of  the  symptoms,  from  the  nausea 
or  vomiting,  constipation,  and  fever.  The  leg  i»  not  drawn  up  as 
in  p6(ms  abBcess.  A  very  protracted  case  of  appendicitis  with 
much  infiltration,  in  a  middln-agod  person,  may  give  rise  to 
suspicions  of  malignant  disease ;  but  disease  of  the  appendix  is 
vety  much  more  fi'equent  in  younger  people. 

Treatment. — The  chief  object  should  be  to  give  complete  rest 
to  the  intestine,  so  that  the  inflammation  may  be  confined  within 
the  limits  it  has  already  reached,  and  no  risk  may  be  run  of  an 
extravasation  of  intestinal  contents  into  the  general  peritoneal 
cavity.  Especially,  purgatives  should  l>e  avoided,  and  opium 
should  be  given  freely — for  instance,  1  grain  in  pill,  or  ITi  minims 
of  the  tincture  every  four  hours.  The  diet  should  consist  mainly 
ot  milk  in  small  quantities,  and  nausea  or  vomiting  may  he 
allayed  by  sucking  ice.  Severe  pain  may  also  be  relieved  by 
leeches,  and  by  linseed-menl  poultiixts  or  hot  fomentations,  applied 
constantly.  With  regard  tii  surgical  operations,  early  interven- 
tion for  the  removal  of  an  appendix  at  the  first  sign  of  ite  being 
involved  is  of  more  doubtful  expediency,  since  quite  90  per  cent, 
of  cnses  recover  under  medical  treatment,  but  probably  more 
harm  has  been  done  by  delay  than  by  too  early  interference,  and 
if  the  case  does  not  go  on  favoiti'ably,  if  tumour  and  fever  persist, 
if  prostration  oc«iiv,  and  the  pulse  fails,  it  is  better  to  explore 
at  once,  evacuate  pus  and  remove  the  appendix.  If  fluctuation 
occurs  in  the  mass  the  course  is  plain,  but  pus  may  form  behind 
the  opcum,  and  escape  recognition.  The  swelling  or  tenderness  of 
such  an  abscess  may  sometimes  be  detected  pw  reelum.  Relapeing 
appendicitis  may  sometimes  properly  be  treated  by  the  removal 
of  the  appendix  in  a  third  or  later  attack. 
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Tabercle. — Tuberculosis  of  the  intestine  has  lieen  already 
referred  to  under  phthisis,  but  it  miiy  occur  independently, 
especially  in  children,  in  whom  the  infection  takes  place  probably 
through  infected  milk.  In  either  case  the  lesions  occur  chiefly  in 
Peyer's  patches  in  the  ileum,  and  in  the  solitary  follicles  of  the 
ileum  and  colon.  The  process  is  the  same  ns  elsewhere,  cell 
proliferation,  caseation,  necrosis,  and  ulceration ;  and  the  ulcers 
in  the  ileum  may  be  of  groat  extent,  being  rounil  or  oval,  and 
frequently  running  tnmsversely  round  the  gut,  rather  than  along 
it.  Tlie  surface  is  irregular,  with  thickened  edges,  and  the  serous 
surface    corresponding    to    it    generally    preseiits    small    whit^ 
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tul)ercles  in  some  number.  The  symptoms  associated  with  tuber- 
cular ulcemtion  of  the  bowel  ai-e  pyrexia  and  diarrlioea.  Tbe 
motions  ai*e  genei-ally  abundant,  pultaceous,  fatty,  and  yellow  in 
colour.  Sometimes  they  are  moi*e  fluid,  and  still  yellow,  and  if 
the  abdomen  is  distended  there  may  be  a  dose  resemblance  to 
typhoid  fever.  Haemorrhage  and  perforation  are  rare.  The 
treatment  has  been  indicated  {see  p.  471). 

Fistula  in  ano  is  no  doubt  sometimes  tubercular  in  origin.  . 

Cancer. — This  is  so  often  the  cause  of  intestinal  obstructian 
that  it  is  not  necessary  to  say  much  of  it  here  (see  Intestinal 
Obstruction).  Cancer  of  the  rectum,  which  occurs  chiefly  in 
elderly  people,  may  be  allude<l  to  as  it  is  liable  to  be  mistaken  for 
dysentery,  the  symptoms  being  load  pain,  straining  or  tenesmus, 
and  the  pissagc  of  small  quantities  of  mucus,  sometimes  stained 
with  blood.  An  examination  witli  the  finger  will  enable  one  at 
once  to  recognise  the  mass  of  new  growth  blocking  the  passage 
not  far  from  the  anus,  and  yielding  the  above-mentioned  fluid. 

Syphilis. — It  is  very  rarely  that  syphilis  aflects  the  alimentary 
canal  between  the  phaiynx  and  the  i*ectum ;  but  it  is  an  occasional 
cause  of  stricture  in  this  last  situation.  Gummattv  form  in  the 
submucous  tissue,  and  slowly  lead  to  cicatricial  contitiction.  They 
occur  commonly  in  women,  and  little  may  be  known  of  them  till 
symptoms  of  stricture  are  ol>served,  and  the  constriction  is  recog- 
nised by  digital  examination. 


DIARBHCBA. 

By  dian'hflpa  we  mean  the  passage  of  motions  more  often,  and  of 
looser  c*onsistence,  than  is  nonnal.  Much  that  can  be  said  of 
diari'hcnji  has  been  dcsciibetl  under  the  head  of  Enteritis,  of  which 
diarrhoea  is  a  fre(]uent  sjniiptom  ;  but  as  this  disorder  is  set  up 
either  by  excessive  peristiiltic  action,  or  by  increase  of  the 
intestinal  secretions,  as  well  as  by  a  morbid  condition  of  the 
mucous  membrane,  it  may  arise  in  many  other  ways  besides 
enteritis ;  and  it  is  not  always  easy  to  say  whether  a  catarrh  of 
the  bowel  has  any  share  in  its  pi-oduction  or  not. 

Oausation. — A  purely  iioitoils  influence  may  caiLse  diarrhcca, 
as,  for  insttince,  fear ;  and  a  chill  may  produce  it,  possibly  in  the 
same  way.  The  more  common  C4iuses  ai-e  irritating  foods  and 
li(|uids,  impurities  in  the  drinking-water  or  in  the  air  that  we 
brejithe — aiuses  tliat  have  already  l>ecn  mentioned  in  connection 
with  intestinal  axtairh.  The  production  of  diarrhcca  is  also 
illustniteil  by  the  use  of  purgjitivo  and  laxative  medicines,  some 
of  which  act  by  exciting  the  must^dar  fibre,  others  by  stimulating 
the  intestinal  glands,  and  others  by  actually  inflaming  the  coats  <rf 
the  bowel.     Besides  the  conditions  described  as  enteritis,  we  have 
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other  changes  in  the  bowel  that  are  accompanied  by  diarrhcea. 
These  are  typhoid  and  tul^erciilur  ulcemtions,  which  affect  the 
lower  end  of  the  ileum,  and  perliaps  the  otecum  ;  dysentery,  already 
described,  which  Affects  the  colon  iind  ctccum  und  sometimes  the 
loweet  part  of  the  ileum  ;  larda.ceuus  diijeose,  which  invitdes  both 
small  and  largo  intestines  in  cases  of  chronic  suppuration  and 
chronic  syphilis,  hut  most  frequently  in  phthisis,  where  it  is 
ansociated  often  with  tubercular  ulceration.  Another  condition 
of  the  bowel,  which  is  accompanied  with  diarrhiea,  is  lympho- 
aarcoma,  which  grows  in  the  wiills  of  the  intestine,  and  there  may 
attain  a  thickness  of  hiilf  or  three-tiuarters  of  an  inch,  while  the 
bowel  itself,  instead  of  l)eing  contracted  by  the  growth,  may  be 
actually  enlarged  to  a  cii-cumfereiice  of  ten  or  twelve  inches.  It 
is  of  very  rare  occurrence. 

Diarrhcea  also  occurs  in  some  general  illnesses  where  it  is  not 
eo  simply  explained,  as  in  septicemia  sometimes;  and  occasion- 
ally it  accompanies  the  termination  of  a  pneumonia  or  other 
acute  fever  by  ciisis.  It  must  not  be  foi^otten  that  frequent 
discharge  of  liquids  in  small  i^uuntities  does  not  necessarily  show 
that  the  canal  of  the  bowel  is  quite  tree ;  thus  intussusception 
which  partly  obati-ucts  the  gut  is  accompanied  by  the  passage  of 
mucus  and  bloo<l ;  fiecal  fluid  mixed  with  mucus  may  pass  very 
large  masses  of  impacted  fa!ces ;  and  lastly,  even  a  distinctly  con- 
tracted  intestine  may  allow  .some  of  the  thin  liquid  which  collects 
above  the  obstruction  to  pass  through  and  simulate  a  dian-h<Ba. 

Varieties. — Diarrhcea  has  received  different  names  according 
to  the  nature  of  the  matters  passed ;  thus  we  have  cholerxwi 
diarrhcea,  in  which  the  stools  are  profuse  and  watery,  or  like  the 
rice-water  stools  of  cholera  ;  dyaenUric  dianhixa,  in  which  mucus 
is  largely  present,  and  perhaps  blood ;  lietUeric  diarrhoea,  or 
lienteria,  the  passage  of  undigested  food ;  bilwus  diarrhoea, 
where  the  discharges  are  deeply  stained  of  brown  or  greenish- 
brown  colour,  which  is  due,  not  so  much  to  any  increase  in  the 
quantity  of  bile  secreted,  as  to  the  fact  that  the  contents  of  the 
duodenum  and  jejunum  stained  with  bile  have  been  hurried 
through  the  alimentary  canal,  without  giving  time  for  the  natural 
reabsorption  of  the  bile  pigment.  CoUiquative  diarrhcea  is  a  term 
applied  to  the  profuse,  exhausting,  and  intractable  discharges, 
which  occur  in  the  last  stages  of  phthisis. 

Tieattnent.  —  This  must  depend  upon  the  cause,  or  the 
associated  condition.  The  treatment  of  cases  resulting  from 
enteritis  has  been  already  described,  and  the  same  principles 
may  be  followed  in  most  acute  cases.  A  critical  diarrhcea  may 
generally  be  left  to  itself,  and  some  caution  must  be  exercised  in 
checking  those  which  result  from  the  congestive  catarrh  of 
heart  and  lung  disease,  or  take  place  in  liright's  disease.  The 
diarrhoea  of  enteric  fever  should  be  left  alone  unless  excessive, 
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when  stjii-eh  and  opium  eneniata  ai*e  usefully  employed.  But  in 
chi*onic  and  obstinate  cases  astnngents  become  necessary,  and 
of  these  sevei-al  combinations  ai'e  in  favour.  Opium  is  of  the 
greiit<>st  value  in  (]uieting  the  movements  of  the  intestines,  and 
it  may  l)e  combined  with  the  dii-ect  astringents ;  of  these  hema- 
toxyhmi,  catechu,  comjwund  kino  }H)wder,  hamamelis  tincture, 
chalk,  either  as  mistui*a  a*etce  or  aromatic  powder,  bismuth, 
sulphate  of  cop})er,  or  dilute  sulphuric  acid  are  most  used.  In 
some  aises  witli  frothy  or  yejisty  motions,  whei-e  fermentation 
is  obviously  proceeding,  antiseptics  often  do  good,  such  as  sul- 
phuix)us  acid  in  J-dnichm  doses,  salicylic  acid,  salicylate  of  bis- 
umth  (5  grains),  or  wood  charcoal. 


HiEMOBRHAGE   FBOM  THE  BOWEL. 

The  {mssago  of  blood  per  rectum  has  already  been  noticed  as 
occui-nng  in  enteric  fever,  in  ulcer  of  the  stomach,  and  in 
dysentery ;  it  may,  of  coui-se,  happen  with  any  considerable 
breach  of  sui-face,  but  simple  oozing  without  obvious  rupture 
may  also  loiul  to  a)nsidorsil)le  ImMnori'hages.  The  way  in  which 
the  blood  is  piussed  may  give  a  clue  ivs  to  the  point  whence  it 
corner.  In  bk^eding  fi-om  gastric  or  duo<lenal  ulcere  the  blood  is 
considei-ably  altered  by  the  secretions,  and  foniis  a  black,  taiiy, 
semi-liquid,  or  treacly  mass  {7nelwna)  ;  in  ha?morrhage  from 
typhoid  ulcers  the  bhxxl  is  e<iually  unmixed  with  fseces,  but 
brighter  i-eil  and  more  fluid  than  in  the  former  ttise,  fi"om  the 
action  of  the  alkaline  content**;  the  bUxKl  in  dysentery  is  in 
streaks  or  small  clots  mixed  up  with  mucus  or  pus,  or  thin  fncal 
matter,  though  fit)m  time  to  time  small  (piantities  of  pure  blood 
nijiy  bo  passed,  l^irge  (piantitie^s  of  blood  may  be  lost  from 
piles,  or  from  an  ulcer  of  the  lectum.  Hei-e  the  bleeding  is 
generally  caused  by  the  act  of  defa?cation,  the  blood  either 
streaking  one  side  of  the  solid  favjd  mass,  or  coming  more  or 
less  jmre  in  di-ops  oi*  streams  aft^jr  the  moti(m  is  evacuated.  In 
scorbutic,  purpuric,  and  luemorrhagic  conditions  (scurvy,  purpura 
hajinorrhagica,  acutt*  yellow  atrophy  of  the  liver,  malignant 
variola)  blood  comes  from  the  rectum  more  or  less  mixed  with 
faeces,  or  pui-e,  according  to  the  iwirt  of  the  intestine  yielding  it, 
or  the  freedom  with  which  it  escjipcs.  The  Treatment  of 
hK?moiThage  is  desci-ibed  with  the  various  diseases  which  may 
cause  it. 
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The  healthy  action  of  the  bowels  depends  on  a  sufficient  supply 
of  food,  the  Wiiste  of  which  forms  the  niateiial  for  the  fseces ;  a 
natural  secretion  of  intestinal  juices ;  and  an  intestinal  muscular 
system  readily  stimulated  and  sti-ong  enough  to  force  on  the 
fseces  from  |K)int  to  point.  This  action,  however,  varies  in 
diflferent  individuals,  who  may  still  all  be  heiilthy.  Most  persons 
have  an  action  of  the  bowels  once  a  day,  but  othei-s  twice  a  day, 
and  some  only  every  other  day.  In  disease  this  regular  action 
is  readily  disturbed.  Uonstijmtion,  or  retention  of  the  faeces  for 
longer  periods  than  is  natuial,  is  a  marked  symptom  at  the  onset 
of  acute  febrile  diseases,  in  many  gastric  disorders,  especially 
where  vomiting  is  fi-equent,  and  in  cerebral  and  spinal  diseases, 
where  the  innervation  of  the  bowel  is  no  doubt  influenced ;  for 
instance,  constipation  is  often  present  in  ciiscs  of  cei'ebi'al 
tumour.  But  many  pei*sons,  otherwise  in  good  health,  suft'er 
from  "  habitual  constiptition." 

Symptoms. — If  left  to  themselves  the  bowels  only  act  at 
intervals  of  two,  thi-ee,  four,  or  more  days ;  the  rectum  becomes 
loaded  with  hard  round  masses  of  fa3Ciil  matter  (scybala),  gene- 
mlly  rather  pale,  which  are  welded  together  into  masses.  The 
desire  to  go  to  stool  j)ei-haps  at  first  only  results  in  ineffectual 
straining  efforts ;  but  finally  some  scybala  ai^e  passed,  and  the 
same  may  be  repeated  two  or  tliree  times  within  a  few  hours, 
till  the  lower  bowel  is  emptied.  After  this  the  bowel  is  inactive 
for  another  period  of  several  days.  During  the  retention  the 
patient  may  suffer  various  inconveniences.  Loadly,  there  may 
be  a  sense  of  fulness  in  the  perineum,  and  the  hsemoirhoidal 
veins  may  swell.  Sometimes  there  is  jmin  down  the  thigh  from 
pressure  of  the  fjecal  masses  on  the  nerves  in  the  pelvis; 
modenite  distension  of  the  alxlomen  often  occurs,  with  perhaps 
flatulence  and  eructations,  the  tongue  is  often  furred,  whitish  or 
dirty  brown,  and  the  breath  may  be  foul.  Some  patients  feel 
languid,  confused,  wanting  in  vigour  or  freshness,  and  have 
actual  hejidache  (atti-ibuted  by  some  to  the  absorption  of 
ptomaines),  or  even  a  great  deal  of  menttil  depression.  But  it 
must  be  noted  that  often  the  more  habitual  the  constipation,  the 
less  is  the  genenil  distui-bance ;  and  many  ai-e  not  conscious  of 
having  anything  the  mattei*  ydtlx  them,  though  their  last  evacua- 
tion was  many  days  before. 

It  is  generally  believed  that,  normally,  when  the  faeces  reach 
the  top  of  the  rectum,  they  excite  a  peristalsis  by  which  they 
are  promptly  discharged,  without  any  lengthened  stay  in  the 
rectiun  ;  but  it  is  certain  thiit  in  habitual  oonstipition,  either 
from  loss  of  sensitiveness  or  lessened  power,  the  rectum  tolerates 
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the  j>it>rwtice  »f  iaxen,  and  liecoines  enormously  dilated  U 
iu-ujnini<Mlrtte  tlieni,  Tlie  scylwilous  rondition  of  the  tuxes  i: 
exiilaiiu'il  hy  tlicir  kIow  [iitigi'eHH  iilniig  the  L'U'^'C!  intestine,  during 
wliioh  thtre  is  time  for  the  iil  sorption  of  moat  of  the  liquif 
coiitiiiiiwl  ill  Uioni ;  whilis  they  me  moulded  into  fihajio  either  ii 
the  tiilte  of  tlie  colon  or  in  its  sicciUi.  Tlie  possibility  ol 
M-y]iiiloiiK  in:issi-.-4  in  the  i-ectnni  allowing  some  ftecal  fluid  t( 
I'MMjH',  or  exciting  a  flow  of  mucus  mid  thuH  simulating  dioirbon 
uiust  nut  lie  fi)rgittt«n. 

ftiology. — [f:i))ituiil  conatipition  in  aometimee  hereditary 
Init  it  \n  much  moi'e  often  under  tliu  control  of  tlie  individwd 
Ix'iiift  induced  hy  sedentary  hnhits,  by  indulgence  in  a  too  drj 
diut  or  ill  too  much  nnimnl  foo<l,  }iy  ri'presHing  the  deuire  h 
di!fii-<^it«,  or  iguonng  the  Ncnsiition  which  precedes  it.  A  falst 
inoiIeNty  in  liir^  lionseholds  or  in  xchools  len<is  luiiny  youn^ 
jjirln  to  i>()st[ione  the  ciiH  to  emjity  tlie  bowelM,  -and  Inyn  tJtt 
fuuiidittion  fur  ii  Kuiiietimen  quite  sei'ioua  trouble.  Slechamoil 
niuues  idxo  pliiy  »  piiit  in  hnbituiil  constipatiou ;  for  instiinoe,  in 
women,  11  letitifle.xfd  uterus  or  ii  uterine  or  ovarian  tumour.  A 
growth  in  the  wjill  of  the  lower  bowel  itwlf  is  often  a  cause  erf 
coustijKttion  for  some  time  1>efore  it  becomes  a  recogoisec 
o1)struction. 

TreatDMDt. — For  many  cnseti  of  troublesome  constipation  mud 
may  bo  done  witliout  Inning  i-ecowee  to  drugs.  The  petieni 
nhouhl  mnke  a  legular  daily  visit  to  the  closet,  whether  he  feeL 
liny  deHiro  or  no  at  the  time ;  the  diet  should  be  modified  so  na  t< 
incluile  a  sutTiciciicv  of  vi^tftbles,  fruit,  fresli  or  jireserved,  oi 
s;i1iul  with  Sithid  oil ;  biuwu  biTtid,  whole  meni  bread,  or  oatmeiL 
somctimcM  supplieK  the  deHiml  Htiinulus  to  the  lK>wel.  The  diet 
idtto,  should  be  liquid  enough  ;  anil  with  some  a  daily  eviicuatioi 
is  cnflui'cd  by  taking  a  tumblerful  of  cold  wiiter  before  breakfast 
To  those  of  Medentiity  habits,  walking  exeixtise,  hoi-se-riding,  oi 
driving,  in  often  of  benefit. 

But  with  iill  this  it  may  be  still  necusaary  to  hiive  i-ecouwe  tc 
drugs,  and  it  careful  selection  is  retjuisite.  As  a  rule,  very  actdvt 
or  dniHtic  purgatives  must  lie  aroidtnl ;  they  ju-oduce  abundant 
licpiid  motions,  fivnn  the  eflect  of  which  the  intestinal  muscle  if 
completely  exhausted,  and  conseijuently  no  further  evacuation 
bikeis  pliM'e  for  days  uftei'waKls.  Uut  it  has  already  been  shown 
that  cousti]xition  dejtends  on  weakness  of  peiistaltic  action,  an^ 
hence  over- stimulation  and  exhaustion  nie esinHTiiilly  to  l>e  avoided 
Fi"oiii  this  iwint  of  view  much  ad^-antage  is  gained  by  combining 
with  the  ordiiiaiy  laxatives  those  drugs  whicli  have  a  tonic  elfcd 
u]Nni  the  muscle.  Such  is  especially  nux  vomica ;  and  iron  acts  in 
tt  aimilar  way. 

The  i-emedies  more  commonly  employed  are  the  mdine  mineral 
watei-s,  as  Fricdiicbslaill,  Piillua,  Ilunyudi  JAnos  (contHining  tli( 
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Bolphatea  of  tnagnesJum  and  sodium),  and  Carlsbad  (mainly  sul- 
phate of  sodium) ;  the  patient  may  take  from  a  wiaeglassful  to 
half  a  tumblerful  before  breakfast.  Carlsbad  ealte,  extracted 
from  the  water  of  the  differont  springs,  of  which  the  Spnidel 
seems  the  most  efficient,  may  also  be  given — a  teaepoonful  is 
disaolved  in  half  a  tumblerful  of  hot  water,  and  dnmk  before 
breakfast.  Another  laxative  that  has  been  largely  used  of  late 
is  the  cascara  sagrada  ;  it  is  perhaps  less  likely  than  some  other 
vegetable  laxativeti  to  exhaust  the  bowel ;  it  may  be  given  every 
night  in  doses  of  3U  or  40  minims  of  the  liquid  extract,  combined 
with  syrup  of  ginger.  A  useful  combination  is  that  of  extract  of 
aloee  with  extract  of  nux  vomica,  one  grain  or  a  grain  and  a  half 
of  the  former  with  a  quarter  or  half  a  grain  of  the  latter,  given 
in  the  morning  before  breakfast ;  sometimes  extract  of  bella- 
donna, one-sixth  or  a  quarter  of  a  grain,  may  be  also  added. 

Fagge  speaks  highly  of  a  method  suggested  by  Dr.  Kent 
Spender;  and  I  can  confirm  this  recommendation.  He  orders 
pills  containing  a  grain  of  sulphate  of  iron  with  one  or  one  and  a 
half  grain  of  extract  of  aloes  or  of  compound  rhubarb  pill.  One 
of  these  is  given  three  times  in  the  day  after  meals ;  but  active 
purgation  must  be  avoided,  and  directly  this  seems  likely  to  be 
produced,  the  three  pills  must  be  reduced  to  two,  and  if  necessary 
to  one,  each  day,  and,  indeed,  this  result  generally  follows. 
Whereas  at  first  three  pills  daily  are  required  to  keep  the  bowels 
regular,  after  a  time  two  suiEce,  later  on  one  only,  and  ultimately 
the  bowels  act  without  any  assistance  whatever.  Nux  vomica 
and  belladonna  may  be  also  combined  with  aloes  and  iron.  Gal- 
vanism, massage,  and  kneading  of  the  abdomen  are  means  which 
may  be  resorted  to  in  exceptional  cases.  Repeated  enemata  of 
cold  water  are  sometimes  advised,  but  they  are  apt  to  do  harm  by 
distending  the  bowel  unduly ;  for  an  occasion^  evacuation  the 
injection  into  the  rectum  of  a  drachm  of  glycerine  is  often  useful. 


INTESTINAL  OOLIO. 

The  tenn  colic,  though  obviously  derived  from  the  word  colon, 
means  a  spasmodic  abdominal  pain,  or  a  pain  presumably  due  to 
contraction  of  visceral  muscular  fibres.  These  fibres  may  be  those 
of  the  ureter  {renal  colic),  of  the  bile  ducts  (biliary  or  hepatic 
colic),  or  of  the  inteiitines  (intestinal  colic). 

etiology. — The  most  frequent  cause  of  intestinal  colic  is  irri- 
tating  and  unsuitable  ingosta,  such  as  pork,  cheese,  high  game, 
sbell-fish,  icee,  itc.  In  children,  colic  is  a  common  result  of  indi- 
gestible food,  or  even  simple  excess.  With  these  may  be  classed 
the  more  active  purgatives.     On  the  other  hand  constipation  is 
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oftJiii  nssociiitt^l  with  rolic,  anil  tliis  is  miirkodly  so  in  the  «ilir 
due  to  lend  poinoning,  whether  acnt-e  or  rhmnic  («e«  Ijend  Poiwin- 
iiig),  Somo  cases  miiy  perhiips  be  referred  to  a  purely  nervons 
sdiirce,  for  inatanco,  the  aevei-e  piiin  of  giistrif  crisis  in  locomotor 
ataxy.  Ltwtly,  mechiinical  and  iicut«  inflfttnniiib>ry  lesions  of  tilt- 
IxjwbI,  anch  aa  stranguUtion  and  intiiwuBceiition,  lead  to  severe 
[tfiins,  which  are  partly  or  wholly  due  to  musridnr  contraction. 
The  term  colic  is,  however,  generally  reserved  for  conditions  in 
which  thoi-e  is  no  strnctnral  or  inflnminatory  cfauuge. 

Symptoms. — The  important  symptom  is  pnjn,  which  ia  situate 
iiboiit  the  umbilicus,  but  may  move  about  other  jmrts  of  the 
aliilomen.  This  pain  is  often  relieved  by  pressure,  but  sometimes 
there  is  tenderness.  The  abdomen  is  either  drawn  in,  ami  the 
abdominal  muscleB  are  contracted,  or  the  belly  is  distended  from 
the  pi-esence  of  flatus.  When  flatus  i«  present  borlxirygmi  are 
produced  by  ita  movements,  as  it  is  driven  on  by  the  intestinnl 
spasm. 

The  pain  may  be  no  severe  bb  to  cause  much  collapse,  with 
profuse  clammy  sweat,  and  small  feeble  pulse.  There  may  or  may 
not  be  vomiting :  often  there  is  constipntion  ;  on  the  other  hand, 
some  ingesta,  which  cause  colic,  set  up  active  diarrhe^A  with  brown 
watery  stools,  and  mucus  after  a  time.  Here  the  colic  is  asso- 
ciated with  a  definite  though  slight  enteritis.  Tlie  more  activp 
purgatives  also  produce  griping  and  "  colicky  "  pains,  which  nw 
commonly  diminished  after  ench  evacuation. 

Diafinoflis. — This  is  not  always  simple,  for  colic  of  a  purely 
functional  kind  may  be  confounded  with  the  pain  of  peritonitis 
or  that  of  aciit*  intestinal  obstmetion.  In  other  words,  a  severe 
spasmodic  abdominal  pain  may,  as  already  stated,  be  due  to 
serioQS  disease,  of  well  as  to  a  temporary  and  easily  curable 
disturbance.  Lead  colic  ia  often  miataken  for  intestinal  ohstroc- 
tion,  when  n  glance  at  the  gums  would  give  the  right  clue.  On 
the  whole,  it  is  the  absence  of  the  more  poaitive  indications  of 
peritonitis  or  obstruction,  and  of  the  facial  signs  of  abdominal 
disease,  the  I'elation  to  unsuitable  foods,  or  the  fact  that  the 
jiatient  has  bad  similar  attncks  before,  which  will  help  most  to 
make  the  case  clear. 

Treatment. — Obviously,  cases  of  sevei*  abdominal  pain  must 
be  treated  with  much  caution.  If  the  puin  is  cei-tainly  due  to 
irritating  ingesta,  relief  generally  follows  the  exhibition  of  pur- 
gatives, audi  as  an  ounce  of  castor  oil  with  15  minims  of  tr.  opii, 
or  half  an  ounce  of  magnccdum  su][ihate  with  half  a  dmchm  of 
tr.  hyoscyanii,  or  T\  grains  of  calomel ;  and  a  similar  line  of  treftt- 
tumt  is  used  in  lend  («lic  (see  Load  Poisoning).  A  warm-water  or 
[«ator-oa  enema  may  also  help ;  ami  hot  ffimentations  or  a  hot-watep 

^  ^MniM  be  applied  to  the  abdomen.     If  there  is  any  likelihood 

*■!  f«ntMi)ti»  or  obstruction  may  1k>  present,  it.  is  liett^ei'  to  treat 
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tlie  case  with  anodynes,  iiuch  aa  one  grain  of  opiiim  intemftlly, 
repeated  in  two  or  three  bourn,  or  the  siibcuttuieouR  injection  of 
morphine ;  while  the  external  applications  are  also  used.  The 
Ruccessful  result,  if  it  is  colic,  will  not  be  materially  delayed,  while 
the  injury  that  a  purp\tive  may  do  is  avoided. 


INTESTINAL   OBSTRUOTION. 

The  intestine  may  be  obstructed  in  several  ways,  which  may  be 
first  briefly  enumerated  r — 

1.  Foreign  bodies,   lai^    gall-stones,   or  collectioDS  of   f fecal 

matter  in  its  interior. 

2.  IntusBiiBception  or  invagination. 

3.  Changes  in  the  intestinal  walls,  sucli  as  strictures  caused  by 

healed  ulcers,  or  by  malignant  growths. 

4.  Volvulus. 

5.  Strangulation  by  bands  or  through  apertures. 

r>.  Diminution  of  the  calibre  due  to  traction  on  the  intestine,  or 
to  compi-eRBion  from  outside  in  vai'ious  ways. 

Fatbology. — Foreign  Uodies. — Among  the  foreign  bodies  found 
obstructing  the  bowel  are  fruit-stones,  pebbles,  coins,  bullets, 
pins,  needles,  hooks,  and  false  teeth.  Sometimes  lai^  masses 
are  formed  of  vegetable  fibre,  wool,  or  huaka  of  oate,  matted 
together.  It  is  especially  in  lunatics  that  foreign  bodies  of  this 
kind  are  found.  Occasionally  a  large  gait-stone  is  the  cause  of 
a  fatal  obstruction ;  or  it  posses  per  anum  after  more  or  less 
difiiciJty.  Such  gall-stones  may  be  two  or  tliree  inches  tn  length 
by  three  or  four  in  circumference  ;  they  are  formed  in  the  ^I- 
bladder,  and  reach  the  bowel,  not  through  the  bile-duct  but  by 
ulceration  through  the  walls  of  the  gall-bkdder  and  the  duode- 
num. They  commonly  obstruct  the  small  intestine,  especially 
the  lower  part  of  the  ileum  or  the  duodenum.  FfBcal  masses 
may  accumulate  in  the  same  way  as  has  been  described  under 
Constipation,  and  form  an  insuperable  obstnclc,  in  the  rectum, 
sigmoid,  or  colon.  They  are  more  common  in  women  than  in 
men,  and  are  mostly  met  with  in  adults.  Maases  of  magnesium 
salts,  after  the  extreme  use  of  carbonate  of  magnesium,  have  been 
known  to  form  in  the  bowel  and  give  rise  to  obstruction. 

Intu^eusception.— This  presents  special  features  which  make  it 
desirable  to  consider  it  separately  (see  p.  fi52). 

Strictures. — These  occur  both  in  the  small  and  large  intestines ; 
they  arise  either  fi-om  contraction  of  cicatrices  of  ulcers,  or  from 
new  growtlis  in  the  intostinal  walls.  Of  the  different  forms  of 
ulceration,  it  appeal's  that  dysenteric  an<l  catarrhal  ulcers  most 
frequently  give  rise  to  stenosis,  and  that  typhoid  rarely,  if  ever, 
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[]oes  so.  But  in  mnny  oises  of  stricture  there  is  no  evidence  as 
to  what  foim  nf  iiWratJoii  bus  preceded  it.  8imj>le  strictures 
are  generally  inngle.  Occasitnially,  they  follow  the  reduction  of 
a  strangulated  hernia,  or  injuries  to  the  abdoioen.  The  new 
growths  causing  stricture  are,  as  a  rule,  of  malignant  natur?, 
and  uBually  cylindrical  epitAeliomata.  In  the  majority  of  cases 
it  is  a  primnrj'  growth,  but  oecnsionaJly  it  is  secondary  or  esteods 
from  adjacent  parts.  The  form  it  commonly  assumes  is  that  of 
a  bund  or  ring  round  tlie  bowel,  by  which  the  internal  circum- 
ference is  considerably  reduced,  even  to  the  sise  of  a  cedar  pencil, 
but  rarely  completely  obliterated.  The  longitudinal  extent  of 
the  growUi  is  often  not  more  than  one  or  two  inches ;  the  inner 
surface  is  frequently  ulcerated.  Simple  tumours,  such  as  adeno- 
mata and  ji^omata,  are  only  occasionally  the  cause  of  intestinal 
obfitruction. 

Strictures,  whether  simple  or  malignimt,  are  more  common  in 
the  large  thim  in  the  snmll  intestine ;  this  is  especially  true  of 
malignant  disease.  And  in  the  large  intestine  itself  the  sigmoiil 
flexure  is  most  often  the  seat  of  stricture ;  the  descending  colon 
comes  next  in  fi-equency,  and  the  hepitic  flexure  is  .somewhat 
moi'O  often  attacked  than  the  splenic  flexure.  In  nearly  70  per 
cent,  it  \s  the  sigmoid  or  descending  colon.  Females  are  some- 
what more  often  affei-ted  than  males;  the  patients  are  generally 
middle-aged,  malignant  cases  lieing  ususily  about  forty,  and 
cases  of  simple  strict.ure  somewhat  younger.  Strictures  are 
essentifllly  of  slow  development,  and  the  gradually  increasing 
obstruction  influences  the  condition  of  the  bowel  nhove.  This 
becomes  distended  by  the  accumulation  of  fieces,  and  hyper- 
trophied  in  its  efforta  to  force  its  contents  past  the  strictuie. 
Fiecal  matter  natumlly  accumulates,  but  is  from  time  to  time 
passed  through,  sometimes  after  symptoms  of  almost  fatal  inlen- 
sity ;  occasionally,  however,  foreign  bodies,  fcucb  ps  fruit-etoues, 
of  larger  dinmeter  than  the  apeiiure,  may  collect  abm-e  it. 
Increasing  distension  and  pressive  from  within  may  ultimately 
lead  to  ulceiution,  gangrene,  and  perfomtion  of  the  gut  above 
the  stricture.  It  is  important  to  recognise  that,  in  strictures  of 
the  sigmoid  or  descending  colon,  fiecal  matter  often  accumulates 
in  the  csecum. 

Volvulus. — By  this  term  is  meant  the  twisting  of  a  loop  of 
howel  upon  itself,  so  that  the  two  portions  at  the  ends  of  the  loop 
ci'Dss  Hnd  strangulat«  each  other.  It  is  most  common  in  the 
sigmoid  flexure,  which  may  form  a  looi>  sufliciently  free,  from  tlie 
lengtli  of  its  meso-colon,  for  the  purpose.  More  rarely  it  happens 
that  the  cwcum  is  twisted  on  its  vertical  nxis  so  as  to  oiuse 
obatniCtioD,  or  bent  up  in  front  of  itself ;  Hn<l  oecasionftlly  ibe 
small  intestine  forms  a  volvulus  of  the  same  kind  as  that  deflcribed 
in  the  sigmoid. 
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Another  Sovm  of  votvuliu  is  eeen,  in  which  two  Ioojih  liulj)  to 
stmngulfite  one  another ;  so,  for  instunce,  the  sigmoid  Aexure 
may  be  doubled  round  a.  loop  of  the  ileum,  or  two  loopi^  of  the 
ileum  round  one  iinother.  Yolvulim  oc<;unt  in  m:iles  more  often 
than  in  femiilet;,  imd,  oh  a  rule,  between  the  ages  of  forty  and 

StrantpUation  by  Batula  and  lArouyh  Apcrturea. — This  chtss  of 
casei)  is  precisely  aniilogout;  to  ordiuiiry  cases  of  lieruiii,  lUid  they 
are  often  described  as  iiit^rtial  Htniiignliition  und  interiuil  hernia ; 
a  loop  of  intestine.commonly  the  ileum,  Hii|>s  through  un  aperture, 
and  is  strangulated  by  the  margin  of  the  aperture  grasping 
its  neuk.  Suuh  apertures  may  be  ulits  in  the  omentum  or  metteu- 
tary,  but  Are  more  often  formed  by  a.  biind  of  adhesion  Btretching 
from  one  [mrt  of  the  niKlomen  to  another,  under  whicli  the  loopof 
gut  pafises,  or  by  the  Kame  biind  forming  more  or  leiw  complicated 
loops  in  which  the  gut  is  involved.  Bands  of  this  kind  arise  from 
a  former  peritonitis,  probably  local  in  extent,  and  often  in  con- 
nection with  the  pelvic  viscera  or  the  appendix  ceeci.  Such 
bands  itre  often  solitary,  though  they  may  be  accompanied  by 
other  adhesions  not  forming  bands.  The  pedicle  of  an  ovarian 
tumour  nuiy  strangulute  the  bowel. 

A  frequent  cause  of  this  form  of  obstruction  is  the  congenital 
abnormality  known  as  Meckel's  diverlicvium.  This  forms  a  finger- 
like projection  from  the  unattached  side  of  the  ileum,  from  two 
to  four  inchcM  in  length,  and  half  to  three-quarters  of  an  inch  in 
diameter.  It  has  the  same  serous,  muscular,  and  mucous  coats 
as  the  ileum,  and  is  a  remnant  of  the  omphalo-mesenteric  duct, 
by  which  the  primitive  alimentary  canal  communicated  with  the 
yelk-sac.  It  arises  from  the  ileum,  at  a  point  eighteen  to  twenty- 
four  inches  from  the  ceecum,  and  its  blind  termination  is  gene- 
rally free ;  but  it  may  be  attached  by  a  fibrous  band  to  the 
aatei-ior  abdominal  wall  at  the  umbilicus,  or  to  the  mesentery, 
or  to  the  peritoneal  surface  at  some  other  point.  A  ring  is  thus 
formed,  through  which  a  loop  of  gut  may  ^ip,  and  then  become 
strangulated. 

When  once  the  loop  has  slipped  through,  strangulation  is 
favoured  by  everything  which  increases  the  contents  of  the  loop, 
such  as  more  air  or  intestinal  liquid  ;  and  not  infrequently  the 
loop  itself  becomes  twisted  like  a  volvulus. 

Strangulation  by  bands  and  apertures  is  more  frequent  in 
males  than  in  females,  and  occurs  at  all  ages,  but  in  greatest 
number  between  the  ages  of  twenty  and  forty.  Among  cases 
occurring  in  early  life,  strangulation  by  Meckel's  diverticulum  is 
the  most  common. 

In  many  instances  some  history  of  previous  peritoneal  trouble 
may  be  obtained. 

Vomprnsaion  and  2Voc(»iwi.— The   last  class  of  coses  is  called 
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*  conti^actions'*    by    Faggc,    '*  compi'essiQn    and    traction "   by 
liristowe,    and     '^  anomaloiiH     forms     of    obstruction     due     to 
isolated  bmds  and  to  adhesions"  by  Treves.      The  last   writer 
distinguLshes  them  as  strangulation  over  a  band  ;  acute  kinking 
due  to  traction  upon  an  isolated  band,  or  an   adherent  diverti- 
culuiu ;  adhesions  rettiining  the  bowel  in  a  bent  position ;  adhe- 
sions compressing  the  gut ;    matting    together  of  several  coils; 
changes  eifected  in  the  intestinal  coils  due  to  simple  traction; 
and  naiix)wing  of    the  bowel  from  shrinking  of   the  mesenteiy 
after  inflauimation.     The  cases  are  comparatively  rare;    they 
concern  the  large  intestine  and  small  intestine  with  about  equal 
frequency;  and  they  ai-e  likely  to  he  preceded  by  a  history  of 
peritonitis. 

Effects  of  Obstruction  upon  the  BoweL — In  a  fatal  case  of 
acute  obstruction  of  the  intestine,  the  Ixiwel  above  the  seat  of 
obsti-uction  is  found  enormously  distended,  while  that  below  is 
collapsed  and  empty.  The  distension  begins  immediately  above 
the  constnctioii,  and  affects  the  lx)wel  for  a  greater  or  less 
distjince,  according  to  the  severity  or  duration  of  the  obstruction. 
Thus,  in  ol^struction  at  the  sigmoid,  the  whole  colon  and  much 
of  the  small  intestine  are  affected ;  in  obstruction  of  the  ileum, 
the  small  intestine  is  distended  and  the  colon  collapsed.  In  the 
upper  distended  portion  is  a  quantity  of  fux»l  matter,  light 
bi*own  or  yellowish-bix)wn  in  colour,  and  of  uniform  thick  liquid 
consistence  ;  and  this  is  the  same,  whether  the  obstruction  u> 
in  the  small  or  large  intestine:  thei*o  is  never  sufficient  ab- 
soi'ption  by  the  intestimil  vessels  to  fonu  the  harder  and  dner 
foeces  of  health.  In  chi*oiiic  cases  the  distended  bowel  becomes 
gi*iidually  hy[)ertrophied  fi-om  its  ellbrts  to  overcome  the  obstruc- 
tion. If  this  is  uni-elieved,  ulceration,  sloughing,  and  rupture, 
or  perforation  takes  plac^,  with  peritonitis  as  a  result.  lu 
acute  stiiuigiilation,  sloughing  may  occur  at  the  seat  of  constric- 
tion, fi-om  the  direct  interfei-ence  with  the  circulation ;  in  the 
chix>nic  obstruction  of  strictui-es  the  l)owel  yields  in  the  distended 
jwi-tion  al)ove.  Where  large  fivc^il  jiccnimulations  are  the  cause 
of  obstruction,  the  scybalous  uuisses  iiritate  the  mucous  membrane, 
and  set  up  catiirrh  and  ulceration,  forming  so-called  stercoral 
tUcers, 

General  Symptoms  of  Obstruction. — The  symptoms  of  in- 
testimil obstruction  are  vomiting,  constipation,  i)ain,  and  dis- 
tension of  the  alxiomen.  The  s{)ecial  feature  of  the  vomiting  is 
its  alercoraceoiLs  or  fiwa]  chanicter.  At  fii-st  the  contents  of  the 
stomach  are  discharged,  and  subsequently  bilious  matter;  but 
com{)aratively  early  in  acute  crises,  and  with  the  iinal  obstruction 
in  chronic  cases,  the  vomited  matter  consist>8  of  light  or  dark 
bi*own  thick  liquid,  with  a  distinct  or  even  jM^werful  faxavl  odour. 
This  was  at  one  time  explained  by  supposing  that  the  obstruction 
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net  up  au  antiperulaisis — i.«.,  a  peristaltic  movemeDt  in  the  wall 
of  the  bowel  in  tin  upward  direction,  contraiy  to  that  of  health ; 
hut  it  is  iiow  commonly  allowed  that  the  ordinary  downward 
periutulsix  k  nufiieient  to  cuuae  the  occurrence  of  fwcal  vomiting, 
the  litjuid  next  to  the  int«Htinal  wall  being  moved  downwards, 
while  a  centra)  current  is  etitabliuhed  in  a  reverse  direction — that 
is,  towards  the  stomuch. 

The  pain  of  obstruction  is  variable.  In  acute  cases  it  is  very 
severe,  genemlly  paroxysmal  at  first,  and  not  becoming  con- 
tinuous, OS  pointed  out  by  Treves,  until  the  obstruction  is  com- 
plete. Its  situation  is  sumetimes  determined  by  the  position  of 
the  lesion  in  the  abdomen,  but  often  it  is  referred  to  the 
umbilical  region,  thuugb  the  strangulation  may  be  in  quite 
another  part  of  the  abdomen.  The  pain  in  chronic  obstruction 
may  be  very  slight,  but  aggravated  when  obstruction  increases  to 
u  mai'ked  degree.  Tenderness  is  not  generally  present  until 
peritonitis  sets  in. 

Conatipation  is  an  important  feature  in  obeti'uction,  though  not 
in  itself  conclusive,  as  it  is  present  in  other  conditions.  It  is 
often  absolute  from  the  time  of  obstruction — not  only  is  there  no 
motion,  but  also  no  flatus  whatever.  Occasionally,  however,  the 
lower  bowel  may  contain  fnces  at  the  time  the  obstruction  occurs, 
and  these  may  be  discharged,  or  removed  by  an  enema. 

Jiut  a  mure  complete  description  must  be  given  of  the  symptoms 
and  course  of  intestinal  obstruction ;  and  we  must  distinguish 
between  acute  cases,  of  which  the  strangulation  by  a  band  is  the 
most  typical  example,  and  chronic  cases,  of  which  malignant 
strictiu'e  of  the  sigmoid  is  the  best  instance. 

STinptomfl  of  Acute  Obstruction. — In  a  case  of  sti'angulation 
by  a  band, the  patient  is  seized  with  intense  pain  in  the  abdomen, 
geneiitlly  in  tlie  ueighbourhood  of  the  umbilicus ;  he  may  be 
walking  about,  or  having  a  meal,  or  he  may  be  awakened  from 
sleep.  Sometimes  the  attack  is  attributed  to  a  strain,  or  to  some 
unaccustomed  or  indigestible  food  taken  some  hours  previously ; 
but  it  is  often  impossible  to  prove  the  connection.  The  patient 
then  vomits,  either  directly  or  within  a  short  time,  the  vomited 
matter  being  the  contents  of  the  stomach.  The  pain  is  almost 
continuous,  and  vomiting  is  excited  by  every  attempt  to  take 
food.  The  abdomen  generally  becomes  tense,  but  the  actual 
distension  varies  with  the  position  of  the  obstruction ;  if  this  is 
in  the  upper  part  of  the  smaU  intestine,  the  abdomen  may  be 
Uat,  or  distended  only  at  the  upper  part,  above  the  umbihcus; 
if  the  lower  part  of  the  ileum  is  strangulated,  the  abdomen  is 
uniformly  eiiLLrged,  Neither  motion  nor  flatus  is  passed  ptr 
aaiwtn;  and  the  vomiting,  at  first  gastric,  then  bilious,  becomes 
ultimately  stei'coraceous. 

The  eltect  upon  the  patient  is  very  grave.     Collapse  soon  sete 
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in ;  the  face  is  diiiwn,  the  eyes  are  dark  and  sunken,  the  pulse 
sioiill  and  ([uick,  the  tein|)eratui*e  noimal  or  subnormal,  and  muc^ 
flesh  may  bo  lost  in  a  few  days.  The  tongue  is  dry,  and  there  is 
constiint  thii-st.  The  urine  is  scanty  and  high-coloured;  its 
<]uautity  tends  to  be  less,  the  higher  the  seat  of  the  obstruction — 
a  fact  which  is  to  be  attribuU)d  to  the  generally  more  constant 
vomiting,  so  that  but  little  food  is  absorbed  into  the  system.  If 
the  condition  is  inii*elieved  dwith  supervenes,  either  from  ex- 
luiustion,  or  from  the  occuirence  of  peritonitis,  of  which  a  general 
diffused  tenderness  may  be  the  chief  indication.  The  duration  of 
the  case  is  fi^om  four  to  six  days. 

The  forms  of  intestinal  olistruction  which  commonly  cause  acute 
obstruction,  besides  strangulation  by  bands  and  apertures,  are 
intussusception,  volvulus,  impiction  by  giill -stone,  and  some  forms 
of  acute  kinking  by  adhesions.  Some  difi*erences  may  be  noted. 
In  volvulus  of  the  colon  the  onset  is  sudden,  and  there  is  severe 
psiin,  though  not  geneniUy  so  severe  Jis  in  stiungulation  by  bands; 
and  it  is  at  first  less  continuous.  The  intestines  become  extremely 
distended  very  early,  and  local  tenderness  over  the  distended  coil, 
as  well  :is  rigidity  of  the  abdominal  wall,  are  noticeable.  Tenesmus 
occui*s  in  a  smaller  number  of  cases.  Strangulation  over  a  bond 
and  acute  kinking  produce  acute  symptoms  like  those  above 
describeil,  but  the  piin  is  generally  less  continuous,  the  case  is  lees 
rapid,  and  the  symptoms  more  variable  in  intensity.  In  cases  of 
complete  obstniction  by  gall-stones,  the  onset  is  usually  sudden, 
the  pain  severe  and  continuous  with  exiicerbations.  Vomiting 
apj)ears  ejirly,  is  abundant,  and  becomes  sterconiceous.  There 
may  be  a  history  of  previous  illnesses  attributed  to  gall-stones. 
Other  foreign  lx)dies  are  less  often  the  aiuse  of  acute  obstruction. 

Symptoms  of  Chronic  Obstruction. — In  clironic  obstruction 
such  an  is  due  to  malignant  disease  of  the  sigmoid  flexm'e  or  of 
the  descending  colon,  the  s^nnptoms  are  at  first  only  indicative 
of  a  moderate  interference  with  the  {xiss'ige  of  fieces ;  there  is 
some  lociil  pain,  and  occasional  vomiting,  not  particularly  related 
to  the  ingestion  of  food.  (Jonstipation  occui*s  irregularly,  but  it 
can  bo  overcome  by  ai>erients.  From  time  to  time  the  consti- 
pation is  very  troublesome,  vomiting  is  more  frequent,  yet  not 
stercoraceous,  the  abdomen  l)ecomes  greatly  distended,  and  the 
hy[>ertrophied  coils  become  visible  in  i>eristaltic  movements  on 
the  surface  of  the  abdomen.  When  the  distension  mainly  affects 
the  colon,  as  in  the  case  of  sigmoid  cancer,  the  tn\nsverse  colon 
bends  downwards  in  the  middle  and  forms  two  enoimous  vertical 
coils.  When  the  small  intestine  is  chiefly  distended,  and  the  colon 
is  collapsed,  the  <iistended  coils  often  lie  transversely  across  the 
abdomen.  With  the  peristaltic  movement  can  be  heard  gurgling 
sounds,  or  borborygmi. 

After  a  week  or  ten  days  of  such  symptoms,  some  fluid  motions 
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may  pass,  und  then  quickly  several  large  evacuations  of  liquid 
fieces,  by  which  the  abilomen  in  nipidiy  reduced  to  its  normal 
capacity,  mid  ull  the  symptoms  arc  relieved.  This  sequence  of 
events  may  recur  more  than  once,  but  in  some  such  attack  the 
constipation  becomes  complete,  nothing  is  jukssed  per  onum, 
vomiting  is  more  frequent  and  hecomeu  stetwraceous,  the  ab- 
domen is  enormously  distended,  with  visible  moving  coils,  there 
is  severe  pain  of  griping  character,  and,  after  some  days,  it  may 
be  as  many  as  ten  or  twelve,  death  takes  plaee  from  exliaustiou, 
or  from  ruptui'e  of  the  l>owel  and  peritonitis.  If  the  case  is  seen 
early,  a  tumour  can  l>e  sometimes  detected  in  the  left  iliac  fossa, 
but  its  recognition  may  l>e  quite  impossible  when  the  abdomen 
hiui  become  much  distended.  The  patient  may  also  present  the 
loss  of  colour  and  emaciation  so  common  in  cases  of  malignant 
disease. 

The  chronic  cases  which  produce  somewhat  similar  symptoms 
are  other  forms  of  stricture  of  the  large  intestine,  strictures  and 
growths  of  the  small  intestine,  moat  forms  of  compression, 
traction,  and  matting  of  the  gut  by  adhesion,  compression  of  the 
gut  by  tumoun;  outside  it,  some  cases  of  impaction  of  a  foreign 
body,  and  ftecal  accumulations. 

Sufferers  iroTafeecal  aceumulaliona  liave  generally  had  previous 
attacks  of  constipation,  which  liave  only  been  relieved  by  strong 
aperients;  and  at  length  even  these  are  useless.  The  patient 
then  has  indigestion  and  flatulence  ;  the  abdomen  swells,  it  may 
be  to  an  enormous  estent,  and  causes  dyspntea  by  its  pressure  on 
the  diaphnkgm,  while  the  mass  of  ffeces  may  press  upon  the 
lumbar  or  sacral  plexus,  or  the  abdominal  or  pelvic  veins.  Some- 
times the  ffeces  excite  catarrh  of  the  bowel,  and  a  little  thin  fluid 
escapes,  which  may  be  mistaken  fur  a  genuine  relief.  Nausea, 
eructations,  and  vomiting  follow,  and  the  distension  of  the  coils 
may  be  so  great  us  to  be  visible  on  the  siu-face.  Occasionally  the 
vomiting  becomes  stercouiceous,  and  death  takes  place  from 
exhaustion.  In  many  cases  a  tumour  due  to  the  accumulate'! 
feeces  can  be  felt :  this  is  especially  the  case  if  the  obstruction  is 
in  the  large  intestine,  when  the  mass  often  occupies  the  caecum 
and  the  aHcending  colon.  The  tumour  is  hard,  uneven,  rounded 
or  elongated  in  shape,  and  generally  painless.  Sometimes  it  is 
not  hard,  but  rather  doughy  in  consistence.  The  duration  of 
these  cases  may  bo  several  months. 

Position  of  the  Strictnie. — The  differences  to  be  noted  between 
strictures  of  the  small  intestine  and  those  of  the  large  are,  that  in 
the  former  vomiting  occurs  earlier,  and  is  more  determined  by 
the  ingestion  of  f uud :  in  the  latter  distension  is  greater,  the 
proximity  of  the  stricture  or  growth  to  the  anus  may  lead  to 
alterations  in  the  shape  of  the  motions,  which  may  be  ribbon- 
shaped  ;  and  tenesmus  is  frequently  present.     The  stools,  more- 
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over,  ofteu  coutiiin  blood.  If  the  abdomen  is  distended,  the  pro- 
minence is  gi'eatest  in  the  middle  line  in  obstruction  of  the  small 
intestine  or  of  the  ascending  colon  ;  but  more  geneitd  if  the  sig- 
moid or  the  descending  colon  is  the  seat  of  disease. 

Diagnosis  of  Obstruction.  —  The  chief  points  of  distinction 
between  the  different  varieties  of  intestinal  obstruction  have 
been  already  mentioned  ;  but  the  diagnosis  will  often  be  diJfficult. 
The  history  must  be  carefully  considered ;  the  vomited  matter 
must,  if  possible,  be  seen,  as  friends  will  often  repi'esent  as  fiecal 
wliat  is  mei-ely  gastric  or  bilious;  and  the  rectum  should  be 
examined  vritli  the  finger.  In  cases  affecting  the  colon  the 
attempt  has  often  been  made  to  asceiliain  the  site  of  the  obstruc- 
tion by  passing  instruments,  or  injecting  liquids  into  the  bowel. 
But  neither  of  these  methods  is  trustworthy ;  the  flexible  tube 
will  bend  on  itself  long  befoi*e  it  reiiches  the  obsti'uctiony  and 
enemata  will  either  distend  the  bowel  enoionously  below  the 
stricture,  or  possibly  pass  thi-ough  the  stricture,  thus  giving  a 
wrong  estimate  as  to  the  position  of  the  lesion.  Another  very 
impoi'tiint  point  is  the  diagnosis  of  intestinal  obstruction  from 
acute  jyeritonitia  and  some  other  acute  lesions.  Peritonitis  re- 
sulting fi-om  inflammation  of  the  appendix  cseci  is  frequently 
confounded  with  acute  sti^angulation.  The  patient  is  seia^  wilii 
pain  in  the  abdomen,  followed  by  vomiting  and  more  or  less 
distension.  Cousti^xition  is  often  present  for  forty-eight  hours  or 
more,  and  diuing  this  time  there  may  be  the  gi*eatest  difficulty  in 
diagnosis.  The  following  may  serve  as  guides : — In  peiitonitis 
there  is  diffused  tendt^-ness  and  general  distension  ;  the  tempera- 
tui'e  is  often  elevated ;  the  vomiting  is  perha[>s  less  sevei*e  than  in 
strangulation,  and  rtu-ely  fax^iil.  The  onset  may  have  been  pre- 
cedetl  by  symptoms  jx^inting  to  the  api>endix ;  but  other  forms  of 
peritonitis  may  also  give  rise  to  difficulty. 

On  the  other  Iiand,  intestinal  obstruction  luis  sometimes  been 
mistiiken  for  other  diseases — cholera^  lead  colic,  /tepatic  coUc^  retud 
colicy  arsef ileal  2>oi8ani7ig,  and  even  meimigUis.  In  the  latter  case, 
recorded  by  Fjigge,  the  abdomen  was  reti-acted  in  obstiniction  of 
the  jejunum,  and  the  patient  was  delirious  and  sick. 

Treatment. — When  the  diagnosis  of  acute  intestinal  obstruc- 
tion is  estabhshed  the  operation  of  laparoUyiny  or  opening  the 
abdomen  should  be  performed  without  delay ;  and  the  cause 
should  be  tiscei'tained  and  an  attempt  made  to  remove  it,  as,  for 
instance,  by  reducing  a  strangulated  coil,  dividing  a  band,  un- 
folding a  volvulus,  or  extiucting  a  gall-stone.  Even  if  the  diag- 
nosis between  obstruction  and  peritonitis  cannot  be  determined^ 
the  siime  operation  may  )>e  employed,  as  it  is  desirable  in  either 
case,  assisting  lx)th  diagnosis  and  tretitment.  In  cases  of  obstruc- 
tion, the  opeiution  often  presents  gieat  difficulties,  and  it  is  well 
to  d  o  it  as  soon  as  possible,  beuiuse  the  longer  the  duiution  of  the 
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case,  the  ^*eater  will  be  the  distension  of  the  bowel,  the  less  the 
vitality  of  the  tissues  and  of  the  patient,  who  may  readily  sink 
under  a  prolonged  operation.  If  the  obstruction  cannot  be 
found,  or  the  parts  are  matted  together  so  that  it  ainnot  be 
dealt  with,  the  bowel  must  be  opened  above  the  obstruction  either 
in  the  wound  employed,  or  through  a  fresh  opening  in  the  loin 
as  seems  most  expedient.  If  the  patient  is  already  so  exhausted 
when  the  lesion  is  first  recognised,  as  to  make  it  highly  probable 
that  he  will  sink  under  a  peritoneal  operation,  the  bowels  should 
be  simply  opened  at  the  most  distended  part,  and  a  fascal  fistula 
established.  In  suspected  cases  previous  to  operation,  and 
in  cases  where  for  any  reiison  an  opei-ation  is  not  performed, 
the  patient  should  be  fed  by  nutrient  enemata ;  and  purgatives 
should  be  avoided,  for  except  in  one  or  two  special  Ciises, 
they  can  only  aggravate  the  case  by  exciting  the  peristalsis  of 
the  intestines  to  fruitless  eftbrts,  whereby  the  congestion  and 
strangulation  of  the  bowel  may  be  actually  increased,  and  the  pain 
and  vomiting  are  rendered  more  severe.  Much  relief  may  be 
given  by  means  of  opiimi  internally  (half  a  grain  to  a  grain  every 
four  hours)  or  morphia  subcuttineously  (one-sixth  grain  from  time 
to  time  as  the  piin  requires  it).  It  must  be  remembered,  how- 
ever, that  this  treatment,  while  i-elieving  the  pain  and  checking 
sickness,  removes  two  important  symptoms,  and  may  lull  to  a 
false  security  while  the  fatal  mischief  is  progressing.  Locally, 
relief  may  be  furthered  by  the  application  of  turpentine  stupes  ; 
or  of  flannels  wrung  out  of  hot  water,  and  sprinkled  with  tinctui'e 
of  belladonna,  or  opium ;  or  of  hot  linseed-mesil  poultices. 

Looking  to  the  uncertiiinty  of  early  difignosis,  and  the  difficulty 
of  operating,  Mr.  Hutchinson  advocates  abdomincd  taxis  imder 
ansesthetics,  in  preference  to  laparotomy.  The  abdomen  is 
thoroughly  kneaded,  and,  if  necessary,  the  patient  is  held  with  his 
head  downwards,  and  shaken.  Mr.  Hutchinson  urges  that  even 
in  the  cases  of  bands,  the  bowel  may  not  be  very  tightly  held,  and 
may  again  be  displaced  by  these  means. 

In  chronic  obstruction,  which  is  chiefly  the  result  of  strictures 
and  growths,  whether  in  the  small  or  large  intestine,  the  diet  must 
be  carefully  selected,  with  the  object  of  ensuring  regular  digestion, 
and  the  easy  passage  of  the  intestinal  contents  through  the  con- 
striction. Enemata,  and  occasionally  laxatives,  may  be  used  to 
maintain  a  periodical  evacuation.  If  an  obstinate  constipation 
ensues,  and  especially  if  great  distension  and  sickness  occur,  the 
treatment  must  be  assimilated  to  that  of  an  acute  obstruction. 
Opium  may  be  given,  with  or  without  belladonna,  while  food  must 
be  given  in  only  small  quantities,  or  per  rectum,  when  relief  may 
be  shortly  obtjiined.  Eventually,  if  life  is  to  be  pi*olonged,  an 
operation  will  become  necessary. 

For  stricture  of  the  colon  a  colotomy  should  be  done  in  the  right 
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or  left  luiii,  acinnliiig  to  the  [xisition  of  th«  obstmction  ;  in  Bimf 
iMMus  Uie  ri'iiioviJ  of  tbe  dtscvised  portion  of  bowel  (ctJtdamify 
may  \m  deaimlilo.  For  the  small  intostine,  liii»:irv>t«iny  will  l« 
I)niljiil>ly  rtojnired,  find  the  bowel  must  be  dealt  with  in  variuui 
Wftvs. 

For  fawikl  nccumulatioDt),  l»rgc  imil  frei|iiently  repented  euemito 
geneniily  xufHce,  but  the  caub  rcNiuircES  to  be  loiig  undi 
by  carefdl  diet,  exercixe,  electrical  treatment,  or  niiissuge,  to 
the  bowel  to  itK  fiiruiur  power. 

Intussubcbptios. 

If  01)0  segment,  siiy  ii  few  inches,  of  tlie  iDt«stiiie  eJi]i3  into  tlw 
[Kirtiou  immediately  a<(jauent,  it  forms  an  itUitasiue^tion,  of  ■•■ 
mi7iitaft<ni.  It  will  be  at  once  seen  tliat  this  must  present  fron 
without  inwards  to  the  centre  of  the  bowel  three  layerK  of  boW- 
wall,  of  which  the  innermost  may  be  oUlett  the  entering  layer; 
the  outermost,  the  nrntving  layer ;  and  the  portion  joining  tbesB 
two,  the  middle  liiyer.  The  process  of  intussusception  may  oun- 
tinue,  so  thnt  more  and  more  bowel  is  involved,  and  this  nsuall; 
takes  place  by  the  entering  and  middle  layer  moving  in  unifonnly 
together,  and,  as  it  were,  dragging  in  the  outer  layer  after  them. 
In  this  way,  its  more  of  the  entering  Inyer  disappears  into  tbe  in- 
tussusception, the  middle  layer  increases  at  the  expense  of  Iht 
outer  layer.  The  inner  bend,  between  the  entering  and  middl* 
layers,  remains  always  the  same,  the  most  advanced  portion  of  tlM 
intusHusceptioD ;  the  outer  liend,  between  the  middle  and  outer 
layers,  is  constantly  shifting.  It  is  clear  that  uny  portion  al 
bowel  might  slip  into  il  segment  above,  forming  as  atMJuiing  ift- 
tussuBception  ;  or  into  the  bowel  below,  forming  a  detotndin^  in- 
tussusception. It  ia  with  the  latter  that  we  practically  alwayi 
have  to  do. 

IntuSBUHceptions  occur  at  any  part  of  the  bowel,  aad  lmv« 
received  names  accordingly ;  thuH,  thoM  of  the  small  intestins 
are  called  tia^-ic,  those  of  the  large  intestine  eotic  or  roettd.  Dirt 
at  the  point  of  junction  with  the  ileum  and  the  colon  two  vorietlM 
occur— -{1)  The  ileo-oaxal,  in  which  the  ileum  tindoiecuni  pass  into 
the  ikscending  colon,  the  ileo-c»cal  valve  forming  the  moafc 
advanced  point,  the  ileum  the  entering  layer,  and  the  ctecum  ths- 
most  advanced  jmrt  of  tbe  middle  layer ;  {'2)  the  ileo-eotiCf  ia.- 
which  the  lowest  {>art  of  the  ileum  is  inverted  through  the  ileo- 
oeual  valve — that  ia,  an  enteric  intussusception  continued  into 
the  colon.  Of  the  different  forms  the  ileo-oolic  is  the  rarest,  and 
the  ileo-co^kl  is  tbe  most  common,  forming  nearly  half  of  aA 
cases. 

Very  important  changes,  dependent  on  the  anatomical  relaticHU 
of  the  intestines,  ensue  upon  an  intussusception.     The  iuttiasn» 
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oeption,  if  at  all  extensive,  forms  a  thick  cylindrical  swelling, 
partly  from  containing  three  layers  of  bowel  all  round  instead  of 
one,  partly  on  account  of  the  congestion  and  oedema  to  be  pre- 
sently explained.  From  the  mesenteric  connections  of  the  bowel 
this  cylinder  has  a  curved  shape,  since  the  vessels  which  supply 
the  inner  and  middle  layers  are  of  the  same  length  as  those 
supplying  the  receiving  layer,  and  yet  have  not  only  to  reach 
the  border  of  the  intussusception,  but  to  go  into  its  interior 
between  the  inner  and  middle  layers,  so  that  they  drag  upon  the 
upper  end  of  that  part  of  the  bowel.  As  the  intussusception 
increases  it  moves  farther  along  the  gut,  and  the  internal 
cylinder  of  an  ileo-csecal  intussusception  may  even  reach  the 
rectum,  and  project  from  the  anus.  At  the  same  time  the  tumour 
becomes  larger.  The  disposition  of  the  vessels  just  described 
leads  to  their  compression  and  strangulation,  and  consequently 
to  congestion  and  cedema  of  the  walls  of  the  intussusception ; 
and  even  to  hsemorrhage  from  the  mucous  surface,  and  the  dis- 
charge of  blood  per  rectum,  a  condition  of  the  greatest  value  in 
diagnosis.  If  the  case  is  not  quickly  fatal,  inflammatory  changes 
ensue  in  the  layers  of  the  bowel,  binding  them  together,  and 
interfering  both  with  the  further  progress  and  with  the  reduction 
of  the  intussiisception  ;  and,  lastly,  from  the  strangulation  of  the 
blood-supply  to  the  entering  and  middle  layers,  these  may  become 
gangrenous,  slough  off,  and  be  discharged  per  rectwai.  If  this 
has  been  preceded  by  the  secure  adhesive  union  of  the  entering 
layer  to  the  angle  between  the  outer  and  middle  layers,  the  canal 
of  the  bowel  is  practically  restored,  and  an  actual  cure  may  be  the 
result,  though  very  rarely  ;  if  the  union  is  imperfect,  the  detach- 
ment of  the  inner  cylinder  may  be  followed  by  a  fatal  extra- 
vasation. 

.fitiology. — The  cause  of  intussusception  is  obscure  in  the 
majority  of  cases.  Sometimes  it  has  arisen  after  strains  or  direct 
injuries,  or  after  unsuitable  ingesta,  or  in  connection  with 
diarrhoea.  Intestinal  polypi  and  cancerous  tumours  have  some- 
times seemed  to  favour  its  occurrence.  It  may  happen  at  all 
ages,  but  is  much  more  frequent  in  children  ;  and  it  affects  males 
more  often  than  females  in  early  life,  though  the  difference 
between  the  sexes  is  not  so  great  in  adults.  Little  that  is  definite 
can  be  said  as  to  the  immediate  mechanifm  of  intussusception, 
except  that  it  is  due  to  an  irregular  peristaltic  action. 

Symptoms. — The  onset  of  an  acute  intussusception  is  not  unlike 
that  of  strangulation  by  bands — that  is,  the  patient  is  rather 
suddenly  seized  with  pun,  which  is  more  or  less  constant,  though 
aggravated  from  time  to  time,  and  griping  in  character.  Nausea 
and  vomiting  also  occur,  but  constipation  is  not  generally  present 
at  first ;  on  the  other  hand,  the  bowels  are  usually  moved,  and 
either  thin  faeces,  or  (what  is  especially  characteristic  of  intus- 
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susccption)  hlood  with  mucus  is  passed.  Indeed,  blood  is  passed 
per  rectum  in  four-fiftha  of  the  acute  cases ;  and  often  a  certain 
amount  of  tenesmus  is  present.  The  abdomen  is  not  always  much 
swollen,  and  an  examination  reveals  generally  another  charac- 
teristic feature — the  presence  of  the  tumour  which  results  from 
the  intussusception.  Its  position  is  of  course  related  to  the  site 
of  the  lesion ;  in  the  more  ordinary  ileo-C8Bcal  form  it  is  at  first 
situate  in  the  right  flank,  but  as  the  intussusception  increases  it 
is  felt  in  the  upper  part  of  the  abdomen,  and  is  generally  oival, 
cylindrical,  or  sausage-shaped,  lying  transversely  across  the 
abdomen  above  the  umbilicus.  Subsequently  it  passes  into  the 
splenic  region,  the  left  flank,  and  left  iliac  fossa,  and  ultimately 
can  be  felt  by  the  flnger  in  the  rectum,  or  actually  projects  from 
the  anus.  Sometimes  there  is  complete  constipation,  much 
distension,  and  fscculent  vomiting;  at  others  collapse  sets  in 
rapidly,  and  death  takas  place  in  twenty-four  hours,  or  from  two 
to  five  or  six  dixys,  Davth  is  especially  rapid  in  quite  young 
infants. 

But  the  symptoms  are  not  always  so  acute ;  indeed,  an  intus- 
susception may  exist  for  weeks  or  even  months.  In  these  more 
chronic  cases  the  extent  of  Iwwel  involved  is  generally  less,  and 
the  canal  is  not  completely  ol)structed.  The  bowels  may  thus  be 
0{>ened,  though  blood  is  passed  at  the  same  time  in  about  half  the 
cases.  The  patient  suflers  from  })aroxysmal  griping  pains,  not 
necessarily  of  great  severity.  The  abdomen  is  flaccid,  and  the 
characteristic  tumour  nuiy  l>e  felt  to  vaiy  in  consistence ;  hardening 
simultaneously  with  the  griping  pains,  but  soon  becoming  soft,  and 
even  imperceptible  when  they  sul^side. 

The  terminations  of  the  subacute  and  the  chronic  cases  are 
various ;  they  may  ultimately  lead  to  death  by  exhaustion,  or  to 
complete  obstruction  with  vomiting,  constipation,  abdominal  dis- 
tension, and  visible  coils ;  or  they  may  set  up  a  local  peritonitis, 
followed  by  the  formation  of  abscess,  or  by  a  more  general  peri- 
tonitis ;  or  the  intussuscepted  jwiiiion  may  separate  by  sloughing, 
and  so  the  intestinal  canal  may  be  i-e-establLshod. 

Diagnosis. — Si>asmodic  pain,  vomiting,  the  passage  of  blood  per 
rectum,  and  the  presence  of  an  elongat^nl  tumour  which  varies  in 
consistence  from  moment  to  moment,  and  lies  in  the  course  of  the 
colon,  or  occupies  the  rectum,  are  the  chief  features  of  intus- 
susception. Enteritis  and  dysenteric  diarrhau  in  childi'en  may 
resemble  it,  but  there  is  no  tumour. 

Treatment. — An  actUe  intussusception  should,  as  soon  as  pos- 
sible, be  met  by  an  effort  at  reduction.  This  win,  fortunately,  be 
done  in  many  instances  by  the  comparatively  simple  expedient  of 
injecting  air,  water,  or  oil  into  the  rectum  and  colon,  so  as  to 
force  the  intussusception  Ixickwanls,  and  thus  unfold  or  reduce  it. 
Chloroform  should  be  given,  and  a  Lund  s  inflator  or  a  suitable 
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ractum  tulte,  nttnched  tn  a  small  bellowx  or  bicycle  pump,  i» 
inserted  in  the  rectum,  iind  the  buttocks  closed  6rnily  upon  the 
inRtniment.  Air  in  then  ptimjxHl  in,  and  itn  progress  along  the 
bowel  is  watched  by  the  hand  placeil  on  the  altdomen,  and  the 
tumour  formed  by  the  intuRRURception  mny  be  Celt  moving  towards 
the  right  side  of  the  abdomen,  and  ultimately  disappearing.  Too 
much  force  may  ruptiu«  the  coats  of  the  bowel,  and  for  this 
reason  air  seems  to  me  preferable  to  any  liquid,  since  it  is  lees 
unyielding,  and  yet  can  he  renewed  to  any  extent  required.  Alter 
the  reduction,  small  doses  of  opium  may  be  administered,  with 
careful  dieting  for  a  few  days.  If  inflation  is  unsuccessful, 
laparotomy  should  be  performed,  and  the  intussusception  reduced, 
or,  failing  that,  resected. 

In  tJmmic  forms  the  diet  must  be  carefully  r^ulated,  and 
opinm  may  be  given  b>  relieve  piin,  spnsm,  or  sickness.  Here, 
also,  inflation  may  be  itttempted,  but  in  consequence  of  secondary 
changes  it  may  l>e  unsucceesf  <d  ;  and  then  the  severer  operation 
wQl  be  required. 


INTESTINAL  WOBHS. 


The  following  are  the  w 
human  alimentary  cnnal  :— 


3  commonly  met  with  in  the 


tape  worms 
{nftrrrft,  a  girdle) 


Nematoda,  < 


r  round  worms 
. thread) 


ITcenia  tolium. 
Tania  mediocanellata. 
Bolhrioeephalua  lahtt. 
AiciTis  lumhriooidea. 
Oxi/aria  rtrmieulana. 
TVichocephaiue  diapar. 
Anchylotiomum  duod^ude. 
Trichina  Bpiralia  also  develops   in   the  alimentary  canal,  but 
ite  symptoms    mainly   result   from   its   infecting  the   voluntary 
muscles. 

It  ia  essential  to  say  something  of  the  life-history  of  each  of 
these  worms  before  dealing  with  the  symptoms  which  it  produces, 
and  the  means  to  be  employed  for  its  expulsion. 

T^HIA   SoLIUH. 

Anatomy. — ^The  Ttenia  solium  is  n  flat,  ribbon-shaped  worm, 
very  narrow  at  one  end,  broader  at  the  other,  from  ten  to  twelve 
feet  in  length,  and  divide<l  into  a  number  of  small  segments. 
There  is  no  alimentary  tube,  but  two  canals  extend  the  whole 
length  of  the  animal,  constituting  the  so-mlled  watcr-vuscular 
i^Htem.     At  the   narrow   end    is  a  globuLtr  swelling,  or  head, 
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not  larger  than  a  pin's  head,  presenting  a  central  prominenee, 
or  probascis,  Kun'onnde<l  by  a  row  of  twenty-six  booklets;  and 
four  Huckers  are  placed  at  the  sides.  Below  the  head  is  a  narrow 
portion  or  neck,  whei-e  the  segments  are  quite  small  and  thin, 
but  they  gi-adually  get  broader  and  larger  towards  the  other 
extremity.  As  they  become  larger,  these  segments  acquire 
sexual  charactei*s,  and  ai'e  then  called  progloUides :  each  one 
bears  male  and  female  organs,  the  apertures  for  which  are  on 
one  edge  of  etich  segment,  alternately  on  the  one  side  and  the 
other  of  the  tapeworm.  A  fully  developed  Taenia  solium  may 
contain  about  H5()  segments,  of  which  only  the  last  80  to  100  are 
mature.  A  mature  proglottis  measures  half  an  inch  in  length, 
by  a  quarter  of  an  inch  in  breadth.  Tlie  uterus  is  an  elongated 
cavity  running  the  whole  length  of  the  segment,  and  giving  off 
from  seven  to  ten  branches  on  each  side,  which  again  branch 
freely.  The  ova  measure  *03  mm.,  ai-e  slightly  oval  in  shape, 
and  have  a  thick  shell,  presenting  fine  radiating  lines  under 
the  mici-oscope.  The  embryo  develops  while  the  ovum  is  still 
in  the  uterus. 

The  tapeworm  inhabits  the  small  intestine,  being  attached 
firmly  to  the  mucous  membi*ane  by  its  head,  whOe  the  chain  of 
segments  lies,  pirtly  coiled,  along  the  bowel,  as  far  down  as  the 
lower  end  of  the  ileum.  As  the  lowest  segments  become  mature 
they  are  detached,  and  are  psissed  with  the  faeces.  The  ova  may 
escjipe  during  this  transit,  or  subsequently  by  the  decomposition 
or  nipturo  of  the  segments,  and  they  thus  become  scattered  on 
the  gi-ound,  oi*  on  leaves,  grass,  or  elsewhere. 

For  the  further  development  of  the  ovum  it  is  essential  that  it 
sluill  be  ttiken  into  the  stomach  of  an  animal ;  and  in  the  case  of 
the  Taenia  solium  it  is  the  pig  that  performs  this  service,  swallow- 
ing the  ova  with  vegetables,  or  with  the  refuse  and  garbage  that 
it  feeds  u{)on.  Arrived  in  the  stomach  of  the  pig,  the  sheU  of 
the  ovum  is  dissolved  by  the  gastric  juice,  and  the  embryo,  or 
proacolexj  provided  with  six  hooks,  escapeis,  to  bore  its  way  into 
the  gastric  or  intestinal  vessels,  and  thus  be  carried  to  the 
liver,  muscles,  or  other  part  of  the  body.  In  some  such  situsr 
tion  the  embryo  remains,  and  develops  into  a  little  globular 
bladder  alMMit  the  size  of  a  pea,  with  which  is  connected,  by  a 
nan-ow  segmented  neck,  a  hejid  with  booklets,  suckers,  and 
proboscis,  precisely  like  that  of  the  complete  ta>nia.  The  head 
and  neck,  however,  are  usually  retracted  or  inverted  into  the 
centre  of  the  little  cyst.  These  cysts  occur  in  great  numbers  in 
the  muscles  of  the  pig,  and  the  flesh  so  affected  is  described  as 
"  measly  jwrk  " ;  and  they  are  seen  occasionally  in  man,  in  the 
connective  tissue,  in  the  eye,  and  elsewhere,  and  have  been 
known  as  the  cyaticercus  teUe  cettulo8(t.  In  these  situations  they 
can  develop  no  further,  and  in  c^oui-se  of  time  |)eri8h ;  but  when 
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the  flesh  contaiuiug  them  is  eaten  by  man,  or  a  carnivorous 
aniiiLiI,  the  Lend  iLiid  oeck  ure  extended  from  the  globular  cyst, 
the  cyst  is  dliusolviHl  in  the  stuimich  of  the  host,  tlie  limid  littoches 
itself  by  its  suckerd  to  the  aliuientjiry  mucous  membrane,  and 
the  Mogmeiits  of  tamiiv  successively  grow  upon  it  until  ti  complete 
tapeworm  (atrobila)  in  formed. 

Symptoms. — The  presence  of  tho  worm  mivy  caiuse  no  sym- 
ptoms at  all,  and  it  may  only  be  recd^'uised  by  the  discovery  of 
segments  in  the  motions,  tkimetiuies  disHgreaible  sensations  in 
the  abdonien  are  described,  or  guikwitig  or  colicky  pains,  irregu- 
larity of  the  bowels,  and  deficient  or  voracious  appetite ;  itciiing 
at  the  nose  or  at  the  anu.^*,  salivation,  and  vomiting  also  occur. 
Mora  remote  symptums  are  giddiness,  fainting,  aud  huiguor ; 
headache,  mentiil  disturbance,  depression,  and  even  fits,  either 
hysterical  or  epileptic  in  dutracter.  These  oi'e  more  likely  to 
be  i>ggravat«d  in  persons  of  liypocbondriacal  or  hysterical  ten- 
dencies. It  is  obvious  that  there  is  nothing  pathognomonic  in 
tJiese  symptoms,  they  can  only  give  rise  to  a  suspicion,  which 
must  be  confirmed  by  tlie  appearance  of  the  segments.  These 
the  physician  should  himself  see,  since  they  might  be  simulated 
by  fragments  of  mucus  or  half^digested  food.  It  may  be  desirable 
in  some  cases  to  give  a  purgative  to  bring  iiwiky  segments. 

This  tainia  may  be  dUtinguished  from  the  othei's  by  attention 
to  the  characters  above  specified. 

Treatment. — This  should  never  be  undertaken  unless  the 
pi'esence  of  a  tapeworm  is  absolutely  certain.  The  method  of 
treatment  is  the  administration  of  a  drug,  which  is  fatal  to  the 
worm,  and  the  subsequent  removal  of  the  worm  by  a  purgative. 
In  order  that  the  farmer  drug,  or  anthelmintic,  may  come  into 
full  contact  with  the  worm  it  is  desirable  to  have  the  intestines  as 
empty  hs  possible.  In  most  cases  it  is  sufficient  for  the  patient  to 
have  nothing  after  six  or  seven  in  the  evening,  and  to  take  the 
anthelmintic  before  breakfast  the  next  morning.  If  the  bowels 
have  been  previously  confined,  they  may  be  cleared  by  a  dose  of 
castor  oil  the  day  before  the  morning  dose.  In  either  case,  the 
anthelmintic  should  be  followed  in  three  or  four  hours  by  a  dose 
of  castor  oil  or  compound  rhub»rb  powder.  Several  drugs  will 
destroy  the  tapeworm ;  the  most  commonly  used  in  England  is 
male  fern,  of  which  the  li<|uid  extract  may  be  given  in  a  dose  of 
1  to  1^  drachm  suspended  in  mucilage,  or  emulsified  with  tincture 
of  senega  and  water.  Other  remedies  arc  kousso,  in  the  form  of 
infusion ;  oil  of  turpentine  from  i  to  2  ounces,  which  should  be 
followed  by  a  purgative  to  ensure  its  not  being  absorbed  ;  decoc- 
tion of  pomegranate  root  bark  in  three  or  four  doses  of  1  or  2 
ounces  each  every  Imlf-hour;  tannato  of  peltetierine,  8  to  13 
grains  in  capsule  ;  and  kamala  powder,  1  to  3  drachms  in  wine  or 
water. 

2t 
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The  dead  worm  muflt  be  looked  for  in  the  motionB  which 
follow  this  treatment,  by  mixing  them  with  water,  stirring,  and 
pouring  oil*  the  upper  poi-tions  from  time  to  time.  The  cure 
cannot  be  considei^ed  complete  unless  the  head  of  the  worm  is 
found;  for  the  worm  may  break  at  the  neck,  and  if  the  head 
remains  attached  to  the  bowel,  it  will  give  rise  to  fresh  segments, 
and  ultimately  to  a  complete  tapeworm.  In  this  case,  a  period 
of  almost  exactly  three  months  elapses  before  the  mature  seg- 
ments again  appear  in  the  feeces ;  and  as  it  is  obvious  that  the 
head  may  elude  even  a  very  careful  search,  it  is  quite  as  well  not 
to  repeat  the  treatment  forthwith,  but  to  wait  until  the  re- 
appearance of  segments  conclusively  shows  that  there  is  still  a 
worm  in  the  bowel. 

TiENiA  Mediocanbllata  vel  Sagikata. 

In  addition  to  the  pair  of  water-vascular  canals  present  in  the 
Tsenia  solium,  this  tapeworm  possesses  a  third,  occupying  the 
middle  line.  Its  head  is  provided  vrith  four  suckei'S,  but  is 
without  proboscis  or  booklets.  In  length  the  animals  may  attain 
four  yards,  tlie  segments  number  from  1200  to  1300.  The  com- 
plete development  of  the  sexual  organs  occiu^  about  the  600th 
segment ;  the  last  150  to  200  are  ripe  proglottides.  The  mature 
segments  mejisure  three-quarters  of  an  inch  in  length,  by  one-third 
in  width,  and  the  utei*us  extends  the  whole  length  of  the  segment, 
giving  off  on  each  side  from  twenty-five  to  thirty  lateral  branches, 
which  divide  at  their  extremities.  The  ova  are  only  a  little  lai^ 
than  those  of  Taenia  solium,  and  have  the  same  shape.  The  cysti- 
eei-cus  is  commonly  found  in  beef  or  veal,  and  not  in  pork.  The 
mature  segments  frequently  find  their  way  out  of  the  anus,  inde- 
pendent of  the  act  of  defsecation. 

The  Symptoms  and  Treatment  are  the  same  as  those  of  the 
Taenia  solium. 

Bothriocephalus  Latus. 

Tliis  worm  i«  much  larger  and  longer  than  either  of  the  pre- 
ceding, meiisui'iiig  fix)m  seventeen  to  twenty-six  feet  in  length 
The  head  is  elongated,  and  presents  only  two  long  suckei'S.  Th< 
segments  are  about  3000  in  number ;  they  measure  in  the  middl< 
half-an-inch  broad,  and  only  one-seventh  of  an  inch  in  length 
but  lower  do^n  they  become  more  sc|uare  in  shape.  The  utenu 
is  unbranched,  but  is  bent  several  times  upon  itself.  The  ovi 
measure  *07  mm.  in  length,  and  have  a  lid  at  one  end.  Th< 
]X)rtions  of  the  tiipeworm  tliat  are  detached  ai*e  often  seyera 
feet  in  length.  The  life-history  is  similar  to  that  of  the  taenia 
but  the  cysticerci  inhabit  fish  insteiid  of  herbivorous  animali 
Thus,  the   ova   ai-e    developed    only  in   fresh    water,  and  foM 
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embryos,  which  are  provided  with  six  booklets  and  numerous 
cilia ;  by  means  of  the  last  they  swim  about  freely.  They  are 
then  swallowed  by  fishes,  especially  by  pike  and  eel-pouts,  and  in 
their  muscles  the  internal  organs  take  on  the  form  of  cysticerci. 
The  Bothriocephalus  Litus  is  found  especially  in  Switzerland  and 
Central  Europe. 

The  Symptoms  and  Treatment  are  like  those  of  the  preceding. 
Recently  some  severe  cases  of  anaemia  have  been  traced  to  the 
presence  of  this  worm. 

ASCARIS   LUMBRICOIBBSU 

Anatomy. — In  shape  and  general  appearance  this  resembles 
the  ordinary  gaixlen  worm  (lumbricus) ;  it  is  pink,  cylindiical, 
and  tapering  at  eiush  end.  The  mouth  is  at  one  extremity,  and 
is  surrounded  by  three  tubercles  or  lips  provided  with  fine  teeth  ; 
and  it  communicates  with  an  intestine  running  the  whole  length 
of  the  animal.  The  female  is  from  twelve  to  sixteen  inches  in 
length,  and  it  has  been  estimated  that  the  organs  of  generation 
can  contain  at  one  time  sixty  millions  of  ova.  These  mea- 
sure yj^th  of  an  inch  in  length,  by  ^j^^th  in  breadth.  They 
have  a  diHy-bi'owu  colour,  and  are  nodulated  on  the  surface 
from  the  presence  of  an  albuminous  substiince  depasited  outside 
the  shell.  They  ai*e  found  in  the  fajces  of  those  tixjubled  with 
the  worm.  There  is  still  much  doubt  as  to  the  manner  in  which 
the  ascaris  develops  after  the  formation  and  escape  of  the  embryo ; 
but  it  seems  probable  that  it  re(|uires  an  alternative  host  for  its 
early  stages  in  the  same  way  as  the  Uipeworms.  The  male  ascaris 
is  smaller  than  the  female,  and  about  ten  inches  in  length  ;  it  is 
seldom  met  with. 

These  worms  inhabit  the  small  intestine,  whence  they  may 
be  piissed  per  anum^  or  they  may  retich  the  stomach  and  be 
vomited.  They  have  a  curious  tendency  to  insert  themselves 
into  apei-tures,  or  ring-like  lx>dies,  that  may  have  been  swallowed, 
such  as  the  shanks  of  buttons ;  they  have  been  found  blocking  the 
common  bile-duct,  the  glottis,  or  the  nasal  pissjiges  ;  and  occa- 
sionally they  occur  in  abscesses  iu  the  gi-oin  or  other  pirt  of  the 
abdomen,  about  which  it  is  not  always  eiisy  to  say  whether  the 
inflammation  has  been  set  up  by  the  wonn  or  by  some  other 
cause.  The  number  of  ascarides  which  may  be  present  in  the 
same  individual  is  very  variable ;  there  may  be  only  one,  often 
there  are  only  two  or  three,  but  sometimes  they  are  in  great 
number. 

Symptoms. — These  are  not  very  diflferent  from  those  set  up  by 
tapeworms.  On  the  other  hand,  there  may  be  none.  Nausea, 
foul  breath,  irregular  appetite,  itching  of  the  nose,  or  abdominal 
pain  may  be  present.     In  other  cases  there  may  be  reflex  sym- 
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ptoms,  8uch  UK  fits,  choreic  or  convulidve  movementSy  or  menial 
disturbance.  Tlie  mignitions  of  the  pii-asite  lead  to  more  serious 
troubles,  such  as  jaundice,  if  it  obstructs  the  bile-duct,  or  sufibca- 
tion,  if  it  gets  into  the  larynx ;  and  occasionally  the  worms  have 
formed  a  convoluted  mass  large  enough  to  cause  intestinal 
<)l)sti*uction. 

Diagnosis. — Ilei'e,  also,  the  diagnosis  depends  on  the  appear- 
ance of  the  worm  or  the  discovery  of  its  ova  in  the  faeces.  If  a 
worui  is  dis(!harg(Kl  thi*ough  the  anus,  or  by  vomiting,  it  is  as 
well  to  treat  tlie  ciuse  as  if  othei*s  existed.  Even  when  several 
have  l)(vn  expelled  by  tivatment  thei*e  may  l)e  others  left  behind ; 
and  this  may  l)e  shown  by  the  detection  of  the  ova  in  Uie  faeces. 
As  spt^cimens  of  the  garden  worm  may  lie  brought  to  tiie  physician 
and  |)n,ssed  oH'  as  ascarides,  it  should  be  remembered  that  the 
eai-tliworm  is  redder*  in  colour,  less  t.'ii)ering  at  its  exti-emities, 
pi'ovided  with  bristles  along  the  sides  to  aid  its  pi'Ogression,  and 
that  its  mouth  is  a  short  tnmsverse  fivssure  on  the  under  surfoce 
of  the  rounded  lu»ad. 

Treatment. — The  1)est  treatment  for  the  Ascaris  lumbricoides 
is  the  administi'ation  internally  of  sjintonica  (wormseed),  or  its 
active  jjrinciple,  santonin.  The  latter  is  hustcless,  and  can  be 
iiken  lus  a  jiowder  mixed  with  sugar,  or  simply  placed  on  bread 
and  butter,  or  suspended  in  milk.  The  dose  for  a  child  is  2  or  3 
grains,  for  an  adidt  fix^m  1  to  G  giuins;  it  should  be  taken  on 
three  or  four  successive  mornings,  and  followed  by  a  calomel 
purge,  or  a  <lose  of  compound  rhubai'b  jx)wder.  Santonin  some- 
times produces  inconvenient  symptoms :  the  vision  may  be 
a  fleeted,  so  that  objects  appear  green,  yellow,  or  blue ;  or  there 
may  be  tenesmus,  or  ha^morrhjige  fi-om  the  Iwwels ;  and  severe 
nervous  symptoms,  convulsions,  and  collapse  have  followed  large 
doses.  The  lu'ine  is  always  coloured  bright  yellow,  and  is  then 
turned  led  by  the  addition  of  an  alkali. 

OxYURis  Vermicularis. 

The  thi-ejulworm  is  very  much  smaller  in  size  than  the  preceding. 
Th(^  fenuile  is  about  half  an  inch  long,  the  male  only  one-sixth  of 
an  inch.  They  possess  a  mouth  and  complete  alimentary  canal, 
and  the  uterus  of  the  female  develops  an  enormous  quantity  of 
ova,  which  mcisiue  -pVu*^  ^7  iIjs^^  ^^  *^^  inch.  The  adult 
threadwomis  occur  only  in  the  large  intestine,  to  a  great  extent 
in  the  rectum,  where  they  are  often  matted  together  in  balls ;  but 
also  in  the  ca^'um.  There  is,  however,  no  new  genei'ation  deve» 
loped  ill  aitUy  but  the  ova  must  be  first  taken  into  the  stomach  of 
the  host,  w^hether  it  be  the  same  individual  or  another  :  and  in- 
fection pix)bably  takes  place  from  imm  to  man,  the  ova  drying  on 
the  clothes  or  on  the  skin  and   hair  al:out  the  anus,  and  being 
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conveyed  by  the  fingers  in  flcratehing,  or  otherwise.  And  as  tho 
ova,  must  also  be  preHent  in  the  ftece^  of  those  affected,  they  may 
Bometintes,  from  imperfect  sanitary  arrangementa,  get  into  drink- 
ing wat«r,  and  be  carried  thereby  to  other  people.  The  embryos 
are  then  set  free  in  the  upper  part  of  tlie  uliinentnry  canal,  and 
reach  their  full  development  in  the  csecum,  whence  tliey  generally 
move  down  into  the  rectum. 

Symptoms. — These  are  mainly  local,  and  due  to  the  presence 
of  the  parasite  in  the  rectum.  The  chief  symptom  is  heat  or 
itching  at  the  anus,  and  this  is  worse  at  night,  when  the  patient 
gets  into  bed,  or  shortly  before  this.  There  may  be  at  the  snme 
time  irritability  uf  the  bladder,  with  frequent  micturition ;  or 
tenesmus,  prolapsus  ani,  or  excessive  secretion  of  mucus ;  and  in 
girls  the  worms  may  creep  into  the  vagina,  and  set  up  irritation 
at  the  vulva,  or  vaginal  discharge. 

Treatment. — I'he  use  of  purgatives,  such  as  calomel,  scani- 
mony,  and  jalap,  will,  of  course,  bring  away  some  worms ;  but  the 
object  of  treatment  should  be  to  kill  them  in  situ.  So  far  as  tho 
rectum  and  lower  bowel  are  concerned,  this  may  be  effected  by 
astringent  enemata,  such  as  infusion  of  quassia,  with  or  witliout 
some  solution  of  perchloride  of  iron,  solution  of  alum  {7  or  10 
grains  to  the  ounce),  of  tannin,  of  common  salt,  or  of  lime.  The 
rectum  should  be  cleared  by  a  warm-water  enema,  and  5  or  G 
ounces  of  the  astringent  should  be  injected,  and  kept  in  for  some 
time.  Thin  should  be  repeated  two  or  three  times  a  week  for  two 
or  tlireo  weekK.  To  destroy  the  worms  i-esident  in  the  ctecum 
it  han  been  recommended  to  give  saline  purges  frequently,  or 
large  doses  of  infusion  of  gentian  or  quassia  internally.  The 
itching  at  the  anus  is  i'eliev»l  by  the  application  of  unguentum 
hydraigyri. 

TrICBOCEPHALUS   DlBPAB. 

This  nematode  worm  measui-es  one  and  a  half  to  two  inches ; 
in  its  anteiior  two-thirds  it  is  extremely  fine  like  a  thread  or 
hair,  but  the  posterior  third  is  thicker.  It  inhabits  the  Cfccum, 
but  rarely  gives  rise  to  clinical  symptoms.  The  ova,  which  may 
be  found  in  the  ffeces,  have  a  long  oval  shape,  and  measure  -j  j^tii 
of  an  inch  in  length  by  y^^th  in  breadth. 

Anchylostohuh  Duodbnale. 

This  parasite,  also  known  as  Sderostomum  duodenak,  and 
Doehmiua,  or  Strongylui  duodenalw,  is  a  small  nematode  worm, 
which  attaches  itself  in  great  numbers  to  the  mucous  membrane 
of  the  duodenum  and  jejunum.  The  female  is  a  little  more 
than  half  an  inch  in  length,  and  the  male  about  one-third  of  an 
inch. 
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r  -     I  L^'  .»     "-  *y  ??xiinff  ih*  Wrtoi  ci  the  int<>stina1  miiofms 

r-'-i^  •-■--    17  V    T^i-ir  o^Ti  >oii«?s.  vhich   thus   acquire  a  |>ink 

.-  f  '--T      Ar-r  -u:!?-    i-^'h  .  /   ;aneiit8  aflfectcd  with  this  disease 

".It  -w  .r^i>  !.>.  :  rjz^i  in  £r«»*  numWrs  hecween  the  valvuheoon- 

z--^r:c.'r>.  -^'iJLrr   'Ik-  =.:xt«i*  membrane   preesente  minute  eecby- 

r.':i*e^  i.Zfi    rOxii  »  fr-cn-d  ercnva^ated  into  the  cavity  of  the 

':•:-« tL     Tiri^e  ^b:  ^z>?-  aff^^s^d  with  these  parasites  sofTer  fxam 

h  srTrre  irjbCL:ju.  vLk4i  x^  explained  by  the  extraction  of  bbod 

fr  d   'j:  z   izr.r^zizisl  ^is»h.    There  L*  a  gradually  increasing 

',t..'j  c    •:  -'zrz  :-jir-  Ifjtiw ci^ej-nrtirse,  and  boily  generally;  puffioeM 

.:  :ir  :.w>r  ii. :  f--*^ :  fc^'f-k-neiivi  .ind  hivdtiide,  with  quick,  small 

:    .-r\  : I /.:::..::•  c-  -iysrova.  An»\  ilerangeti  digestion.     The  sym- 

r*.  :.>  :_- .y  j     r.  f.-r  zl'  ^'h<  or  y^ars.  a*i  that  finally  the  suflerer 

-i^  :.-  i:-  -X :-.->•::  c  •:*•  fr»«i  pneomonui.     The  disea^te  occurs  in 

:..,:.-.-  :».:-.-  ■  .f  :Lr  w,>rM.  Th^iiich  not  in  England;   the  flo-called 

••  Esirs"]::*:.  i":.j  ■r^^.^'S."  is  -Ine  to  this  ptraMte.  and  the  numercHW 

iTi-^-i  .  f  :»rj»-!i.:;».  .*\-urrini»  in  Ivxij  Am<>ng  the  workers   in  the 

>*.  «T-  -Ti.  .!•]  :  i!.:--!.  iiliii-h  were  bv  ?onie  :ittribute<l  to  confinement 

:. 7 .  : . ■  ijT-   :  1 . ■  i .  '•  ti. i  vr ntiUri*^.  io.,  hrt ve  been  concliudvel v  shown 

?.,  f-  .]■:*'  :«-.  t1j»-  Anoliyl'«>T««mum  tlnoilenale.     It  has  been  wen 

:i]^i  ii:  Hr.izi!.  .i!.<l  m  JzimaicA.     T)>e  ov:i  are  probably  taken  into 

^ii.*  -'f'.rij.K-li  'wi'i]  iiiijtuiv  drinking  water. 

'J'}.**  Diagnosis  cin  M^invly  be  made  from  the  anannia  alcme, 
h'jt  fiYijii  iT>  « nviiiTf-ntv  in  epidemic  form  the  {lanisite  may  be 
.ij.].w-ri-r].  ( Vintim):itit>u  can  be  olvtaineil  by  examining  the 
f »■{•*'•>  if»v  oviin  wliii-h  are  about  the  :«ime  size  as  those  of  the 
Oxyiiii>  w- nil KMi  1.1  ri>:  but  the  latter  are  more  elongateil,  curvetl, 
pi'ivii1<*<]  wirii  :i]i  ii|iercnlum.  and  the  embr^'o  is  already  formed, 
wliilf,  in  ihr  ct.-^  of  the  anohyli^omiuu,  the  yelk  is  in  the 
'fiili«-.-t  M.'ijrtr   «»f  >o<nnentrttion   at   the  time  that   the  ova  are 

Treatment. — ( h'l  of  male  fei-n,  santonin,  and  thvmol  have  been 
ipr-^l  -.ijiTj-^yffilly  in  thes<*  csises.  but  the  drugs  require  to  be  given 
in  M'|H-atif(l  (h»s4's,  as  tlie|iiirasit'0soxist  in  such  numbers.  Thymol 
may  ^t*'  ^'iv^-n  in  f:K-h»*t  r»r  wafer  to  the  extent  of  <iO  grnins  daily, 
in  four  ti»  six  ^lo^#'S.  "^rho  anaemia  is  only  slowly  recovered  from, 
(in<t  nillri  for  Ihf?  nso  of  iron  and  general  tonic  treatment  (aw 
A  h;i  Mii.'i). 

TmriiTNA  SriRALTS. 

M'lif  flJMi'M  -<'  known  as  trlchiitMUt  or  trichiniaitis  is  due  to  the 
nt'iMiiNMli'  worm  aU)v<*  iianio<l,  which  is  foinid  in  enormous 
numU'rM  in  Ihr  vohintjiry  niUHi*](\s  thntiitrhnut  the  Inxly,  but 
whifh  fli'vdopM  for  the  most  {Kirt  in  the  intestinal  canal.  Tlic 
iliiuMinn  itt  riin^  in  Kn^land,  but  is  not  iniconimon  in  Germany. 
Thi*  inl«<iil.iniil  wnrniN  ant  a(?4|ninMl  hy  fating  the  flesh  of  pigs 
infi'MfiwI    with    lh<*     niuNcular    tnVfiina^,   and  witliin   forty-eight 
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hours  of  itR  iiipofition  sflxHally  mnt.ure  intestinal  trichinn  can  bn 
found.  An  usiiiil,  tho  fonuilos  lire  more  Dumeroufl  nnd  lai^or; 
they  menxiire  from  one-tweirt)i  to  oiic-Heventh  of  an  inch,  while 
the  mules  a^re  from  one-twentieth  to  nne-fourteonth  of  an  inch, 
and  (lifier  from  tlie  females  in  presenting  twu  stnnll  proceHaefi  at 
the  tail.  Within  seven  daya  aft«r  ingestion,  embryos  are  formed 
within  the  ova,  and  are  dischai^ed  from  the  females  already 
hatched.  It  would  seem  from  recent  observations  that  the 
females  bore  their  way  into  the  villi  and  other  parts  of  the 
mucous  membrane,  and  tlie  embryos  are  deposited  in  the 
lymph  or  chyle  vessels,  by  which  they  are  cnrrieil  ultimately  to 
the  voluntary  muscles.  In  the  muscles  they  increase  in  size, 
and  possibly  move  about  in  the  course  of  the  musciilar  fibres. 
About  the  second  week  they  rencli  the  full  size  correetnndjng  to 
this  stage,  namely  -..'jtb  of  an  inch,  or  a  little  loss,  and  two  or 
three  weeks  later  tliey  become  coiled  up,  anil,  as  a  result  of  tho 
irritAtion  which  they  pi'odiice,  are  gratliinlly  surrounded  with  a 
capsule.  This  is  oval,  or  mther  fusiform  with  nn  oval  bul};ing  in 
the  middle,  and  lies  always  }iara]lcl  to  the  musculsr  fibres;  it 
measures  -Vtb  inch  in  length,  by  j^th  in  breadth.  It  is  at  first 
nucleated  and  transparent,  but  afterwai-ds  becomes  tnlcified, 
especially  at  its  ends.  Ualcification  in  the  human  subject  pro- 
bably does  not  take  place  under  twelve  months,  and  even  then 
does  not  intei'fere  with  the  life  of  the  parasite  within.  Indeed, 
it  may  i-emain  in  this  condition  for  years  ;  or  it  may  perish,  and 
be  converted  into  a  structurelesK  mass.  The  rouacles  in  which 
the  tricliins)  are  doposited  become  of  a  pale  reddish-grey  colour, 
their  fibres  lose  their  t:trtation,  and  become  brittle  and  homo- 
geneous, with  numerous  minute  fissures.  With  the  eiception  of 
the  heart,  all  tlie  sti'iat<J  muscles  of  the  body  may  be  affected, 
but  the  capsiile.u  ai'e  mast  abundant  in  the  diaphragm,  the  inter- 
costal muscles,  the  hiceiis,  and  the  muscles  of  the  larynx,  and  of 
the  throat.  As  long  nn  the  worm  remains  alive  in  its  capsule,  it 
has  the  power  of  developing  into  a  sexually  mature  trichinti  on 
being  taken  into  tlio  stomach  of  a  .luitable  host. 

Symptom!.— These  consist  mainly  of  febi-ile  reaction  with  local 
evidences  of  inSamuiation  of  the  muscleu.  In  some  cases  there 
are  at  first  gastro-intestin;il  disturbinecs,  such  as  epigastric 
pressure,  nausea,  vomiting,  and  diarrhtra,  or  perhaps  constipation. 
But  these  are  often  slight,  and  the  commencement  is,  like  that  of 
many  febrile  diseases,  characterised  by  loss  of  appetite,  sleepless- 
ness, lassitude,  and  depixission.  Very  soon  the  arms  and  legs 
become  painful;  the  knees  and  ellwws  are  either  flexed  or  ex- 
tended, but  in  each  case  any  alteration  of  tlie  position  is  extremely 
painful,  and  the  pitient  avoids  every  movement.  Tlie  muscles  of 
the  limbs  are  tender,  and  feci  hard  and  swollen  to  the  touch. 
Mastication  becomes  painful,  and  the  jaws  may  be    closed    for 
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w(Kjks ;  dyspncra  is  pi-odnced  by  the  implication  of  the  respiratory 
muscles,  and  coughing,  sneezing,  and  yawning  are  difficult  or 
impossible.  The  inability  to  cough  up  the  secretions  aggravates 
the  dyspnoea  seriously.  The  movements  of  the  eyeballs  are  painful, 
and  the  power  of  accommodation  is  said  to  be  lost  at  the  same 
time.  Towards  the  end  of  the  first  week  appears  another 
symptom — namely,  (inlema.  This  occurs  first  in  the  eyelids,  then 
the  i*est  of  the  face  and  neck  may  be  affected,  and  sometimes  even 
the  upper  and  lower  extremities.  Its  causation  is  not  clear.  The 
fever  is  seldom  very  high,  or  continuous;  the  temperature  is 
genemlly  Iwlow  102°,  but  may  rise  to  104''.  The  pulse  is  rapid, 
there  may  l)e  profuse  sweating,  and  a  miliary  eruption;  or  in 
severe  oises,  vesicles,  wheals,  petechise,  and  pustules.  The  tongue 
is  diy,  red,  and  slightly  furi'ed ;  sometimes  there  are  headache  and 
stu^jor.  Death  takes  place  in  the  fourth  or  fifth  week,  or  earlier, 
from  exhaustion,  pneumonia,  or  bronchitis. 

Pathological  Anatomy. — The  only  characteristic  change  is  the 
condition  of  the  muscles.  There  are  sometimes  signs  of  hemor- 
rhagic CJitairhal  inflammation  of  the  small  intestine ;  the  liver  is 
often  fatty ;  the  spleen  is  not  enlai*geil. 

Diagnosis. — There  is  a  certain  resemblance  between  trichiniasis 
and  typhoid  fever,  in  the  febrile  reaction  and  diffused  pains,  but 
with  the  pi'ogress  of  the  disease  the  differences  become  marked. 
Ctuses  of  trichiniasis  occur  in  groups,  since  an  infected  animal  is 
likely  to  be  eaten  by  many  individuals  or  a  family.  A  suspicion 
may  bo  confirmed  by  the  examination  of  the  fieces  or  of  a  portion 
of  muscle  removed  during  life. 

Treatment. — The  embryos  which  have  got  into  the  tissues  are 
beyond  our  reach ;  we  can  only  hope  to  destroy  the  parasites  in 
the  intestine.  For  this  purpose  we  may  give  castor  oil  or  calomel 
in  large  doses.  Benzine,  1  or  2  drachms  daily,  in  gelatine  capsules ; 
glycerine,  a  tablespoonful  eveiy  hour  or  two;  and  picric  acid, 
i  to  1  grain  daily,  have  been  recommended. 

The  muscular  pit  ins  may  be  treated  with  narcotics  internally, 
and  chloroform  or  belladonna  externally. 
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The  liver  occupies  the  right  hypochondriac  region,  under  the 
ribs,  and  stretches  across  the  upper  part  of  the  epigastrium. 
Normally  it  can  scai-cely  l>e  felt  even  in  the  latter  situation,  and 
there  only  when  the  alxloininal  {Miriotes  are  veiy  thin.  Percussion 
gives  dulness  {hepatic  dulness)  in  the  mammary  line,  from  the 
upper  border  of  the  sixth  rib  to  the  costal  margin ;  in  the  middle 
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line  thero  is  very  Klight  \(*s  of  reitonnnce  for  one  and  a  hftlf  or  two 
inched  from  the  base  of  tlie  cnsifot-m  appendix,  where  the  thin 
left  lobe  lies  over  the  stomnch.  When  the  abdominal  parietes  are 
thin  ttie  edge  of  the  liver  maj  be  perceptible  to  sight  during 
deep  inxpiratiot],  as  the  organ  descends  for  one  and  a  half  inches, 
and  the  percuRsioo  dulnesa  shifts  to  a  corresponding  extent.  In 
the  axillary  line  the  hepatic  diilneiw  begins  at  the  eighth  rib,  und 
at  the  tenth  rib  in  the  line  of  the  S(»piilai'  angle. 

In  disease  the  organ  is  often  enlarged.  It  then,  as  a  rule, 
projects  below  the  costal  margin,  and  can  be  felt  more  or  less 
readily.  It  may  reach  to  the  level  of  the  umbilicus  or  much 
lower,  its  lower  margin  extending  across  the  abdomen  from  the 
right  flank  to  the  left  costal  margin.  It  presents  different 
degrees  of  consistence,  and  alterations  of  surface,  according  to 
the  disease  affecting  it.  The  Uver  only  encroHches  on  the  chest 
when  the  enlai-gement  is  of  a  local  kind,  such  as  cancer,  hydatid, 
or  abscess,  or  when  it  is  itself  pushed  up  by  something  below. 

Apparent  enlargement  of  the  liver  arises  from  tight  lacing,  and 
from  tumoui'S  or  pleuritic  fluid  in  the  chest.  The  former  elongates 
the  organ  vertically,  squeezing  out,  as  it  were,  a  portion  below  the 
ribs ;  the  organ  has  its  natural  consistence,  and  the  cause  is  usually 
obvious.     In  the  latter  the  whole  liver  is  displaced. 

In  atrophy  of  the  liver,  there  is  a  diminution  of  the  percussion 
dulneas,  but  a  itimilar  diminution  may  be  caused  by  the  encroach- 
ment of  inteHtineN  distended  with  air. 

A  distended  gall  bladder  miiy  be  perceivetl  as  a  globular  pro- 
minence at  the  lower  bonier  tif  hepatic  dutness,  in  the  mammary 

Two  common  results  of  hepatic  disease  are  jaundice  and  ascites, 
and  these  conditions  will  he  discussed  before  the  special  diseases 
of  the  liver  are  described. 


JAUNDICE. 

By  the  term  jaundice  (from  jaune,  yellow),  or  icierua,  is  meant  a 
yellow  discoloration  of  the  skin  and  other  paits  by  bile-pigment 
circulating  in  the  blood.  In  ordinary  caseH  the  skin  has  a  more 
or  less  deep  yellow  tinge,  the  conjunctivK  are  yellow,  and  the 
visible  mucous  membi-anes  have  their  natural  red  colour  obviously 
modified  by  the  yellow  tint.  In  long-standing  cases  the  colour  of 
the  skin  becomes  deeper,  and  finally  of  a  greenish  or  olive-brown 
tint.  This,  foimeily  distinguished  by  the  name  of  black  javndiee, 
is  due,  no  doubt,  to  the  gradual  conversion  by  oxidation  in  the 
skin  of  bilirubin,  the  yellow  pigment  of  the  bile,  into  biliverdin. 
The  yellow  colour  must  be  distinguished  from  other  changes  of 
colour  in  disease,  such  as  the  yellowish  tinge  of  cases  of  chlorosis 
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and  of  ]>ornic]ouK  anaemia,  tlie  mllow  tint  of  malariouR  cachexia,  and 
tlic  1>i*()wn  colour  of  Addison's  disease.  The  colour  can  be  generally 
well  i-coo^niscd  in  the  conjunctiva,  but  in  some  people  ftmall  masses 
of  sul)conjun(;tival  fat  give  a  tint  which  is  not  veiy  unlike  it. 

The  colour  of  the  urine  is  at  the  same  time  altei'ed,  from  the 
presence  of  the  biliaiy  pigment.  In  small  quantity  this  gives 
it  a  bright  SiifTi'on  colour,  which  is  best  seen  in  any  froth  which 
may  foiin  on  the  surface ;  if  thei*e  is  more,  the  urine  becomes 
bi"ownish-yellow,  or  yellowish-bi'own,  or  even  dark  brown  like 
IxDi-tcr.  If  linen  or  (lapT  is  dipped  in  the  urine,  it  is  stained 
bright  yellow ;  but  the  presence  of  bile-pigment  can  be  more  cer- 
fjiinly  pi'oved  by  the  application  of  chemiad  tests  which  will  he 
mentioned  pi-asently.  C)f  the  other  secretions  of  the  body  tlie 
majority  are  not  discoloured  :  occasionally  the  sweat  is  tinged 
yellow,  and  sometimes  the  milk  of  nursing  women.  The  tears, 
saliva,  gastric  juice,  and  intestinal  seci^otions  are  unaftect^xl;  but 
the  S4H;r(itions  from  the  nuicous  membiime^,  when  diseased,  and 
mor(i  fr(H]uently  morbid  eflusions  h'om  sei-ous  membranes,  mjiy 
contsiin  some  biliary  ]>igment. 

In  mast  cjxsos  of  jaundice  the  /frees  are  altered  in  colour, 
bcK^)ming  whitish  or  clay-coloured  ;  this  is  due  to  the  alwence 
fi-om  them  of  a  derivative  of  the  bile-pigment,  8tcixx>bilin,  in 
those  cases  of  jaiindic(>  where  the  bile  is  imable,  fi-om  obstruction 
of  the  ducKs,  to  find  its  way  into  the  duodenum.  The  alisence  of 
l)il(»  from  the  stools  may  have  other  effects,  sinwi  this  secretion  is 
known  to  have  some  share  in  the  digestion  of  fat,  and  is  thought 
to  have  a  ))Ower  of  preventing  puti-efaction  in  the  intestinal  con- 
tent.s,  and  to  stimulate  the  muscular  fibres  of  the  intestinal  wall. 
Accordingly,  it  is  common  to  find  fat  in  the  stools;  they  are 
sometimes  oilensive,  and  constip'ition  is  fi-ecpient,  though  by  no 
means  invariable.  When  diairluea  ckjcui's,  it  has  Iwen  attiibuted 
Uy  the  irrit-sition  of  the  puti-escent  fiece^s. 

Other  symptoms  are  of  ton  pi-esent  in  jaundice,  which  are  no 
doubt  due  to  the  circulation  in  the  blood  of  the  constituents  of  the 
bile.  OcGusionally  the  puffie  becomes  slowed  to  fifty  or  foi-ty  jwr 
minute.  This  is  pi-ohibly  owing  to  the  action  of  the  bile-acids 
u^xm  the  ttinlLac  ganglia.  It  is  most  common  in  cases  of  catarrlial 
jaundice.  Itching  occui*s,  especially  when  the  jaimdice  is  due  to 
obstniction  of  tlu^  bihvducts ;  and  it  may  be  so  intense  that  sleep 
is  rendered  imix)ssible,  and  blood-cnists,  pvpule^,  or  wheals  of 
ui-ticsina  arc  jn'oduced  by  the  incessjint  scwitching.  The  cause  of 
th(3  itc^hing  is  uncertjiin  -  it  is  at  least  not  due  to  the  bile-pigment; 
indee<l,  it  luus  Iwen  noticed  in  Ciuses  some  time  liefore  the  jaundice 
appeareil.  A  curious  disease  of  the  skin  nanu'd  XmiUt^cwma  or 
Jianthoma  (K-curs  in  some  t5is(is  of  chi*onic  jaundice  after  many 
montlis  (see  Du^ejuses  of  the  Skin). 

Some  patients  have  a  bittor  ta,st»e  in  the  mouth,  and  <ligostive 
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(listiirhances  are  frequent.  In  certain  foi-ms  of  jaundice  haemor- 
rhages bike  place  under  the  skin  or  from  the  mucous  surfaces,  and 
serious  cerebiiil  symptoms  arise,  such  as  delirium,  convulsions,  and 
coma ;  but  these,  again,  are  not  the  result  merely  of  the  circuliition 
of  bile-pigment  in  the  blood. 

Tests  for  Bile-Pigment  in  the  Urine. — The  essential  feature  of 
these  tests  is  the  production  of  a  green  colour  by  the  conversion 
(by  oxidation)  of  yellow  bilii*ubin  into  green  biliverdin :  in  some 
processes,  other  tints  are  temporarily  developed.  The  most  com- 
monly employed  is  Gmelin's.  A  few  drops  of  mine  are  placed 
upon  a  white  plate,  and  a  little  strong  nitric  acid  is  dropped  close 
by,  and  then  the  two  fluids  are  gently  iiin  into  one  another.  At 
the  line  of  contact,  the  colour  of  the  urine  changes,  becoming  green, 
blue,  violet,  red,  and  Ijistly  yellowish  or  brown.  The  urine  may  be 
slowly  {X)ured  by  means  of  a  pipette  on  to  the  surface  of  nitric 
acid,  placed  in  a  test  tube,  when  a  similar  result  will  be  obtained. 
If  nitiic  acid  l)e  added  to  the  diluted  urine  in  the  test  tube,  tlie 
mixture  will  turn  green. 

The  oxidation  may  be  efTcctcd  by  iodine :  if  a  few  drops  of  a 
solution  Ik)  dropped  on  to  the  sui-face  of  the  urine  in  a  test  tube, 
the  luine  becomes  of  a  deep  green  colour  (Mar^trhal's  test). 

Tests  for  Bile-Acids  in  the  Urine. — For  Pettenkofer's  test, 
Hallibui-ton  directs  that  100  to  200  c.c.  of  urine  shall  be  evaporated 
to  di-yness  on  a  water-lmth,  and  the  I'esidue  extracted  with  absolute 
alcohol ;  the  exti-act  is  filtered,  and  twelve  or  twenty  times  its  bulk 
of  ether  is  adde<i.  This  precipitates  the  bile-salts,  which  &re 
collected,  dissolved  in  water,  and  decolorised  with  animal  charcoal. 
The  liquid  may  then  l>e  tested  by  adding  a  strong  solution  of  cane 
sugar  to  it  in  a  ctvpsule  :  to  this  a  drop  of  sulphuric  acid  is  added, 
and  the  whole  gently  warmed.  If  bile-salts  are  present,  a  purple 
colour,  which  is  due  to  a  combination  of  purpuraldehyde  with 
cholic  acid,  appears. 

Oliver  uses  peptones  as  a  test.  The  urine  is  filtered,  acidified 
if  necessary,  and  diluted  to  a  specific  gravity  below  1 008.  Twenty 
minims  are  then  added  to  (>()  minims  of  the  following  solu- 
tion : — Powdered  [icptone  (iSsivory  &  Moore's),  7>ss. ;  salicylic  acid, 
4  grains ;  acetic  acid,  ,">sh.  ;  distilled  water  to  H  ounces,  filtered  till 
quite  transpxrent.  If  bile-acids  are  present,  milkiness  appears  at 
once ;  it  may  disappear  on  agitjition,  but  reappears  on  adding  more 
of  the  test. 

Theories  of  Jaundice. — It  is  not  difficult  to  explain  the  occur- 
rence of  jaundice  in  the  cases  in  which  the  outflow  of  the  bile  is 
prevented  by  any  stricture  or  obstruction  of  the  common  l)ile- 
duct.  The  bile  distends  the  gjill-bladdor  and  the  bile-ducts,  and 
then  passes  into  the  lymphatics  and  blood-vessels,  circulsites  in  the 
latter,  and  gives  the  chanicteristic  tinge  to  the  skin  and  other  jmrts. 
An  interesting  fact  in  the  secretion  of  the  bile  makes  it  likely  that 
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n  ooniplet45  olistnictioii  i»  not  npceRsniy^thftt  in,  that  the  Inh  is 
secreted  iinilcr  very  luw  praiisiire,  such  that  in  guineA-pigs  h  jiwf- 
Bure  of  twenty  centiineti'es  of  water  will  force  the  secreted  bile 
buck  into  the  circulation.  Wbei*  there  is  complete  obstractJou, 
as  from  a  gall-stone  in  the  conJUKin  diict,  or  a  cancerous  tumour 
pressing  upon  it,  the  bile  is  unable  to  reach  the  inteEtir]eA,and  the 
twees,  as  already  stated,  are  white  or  day-coloured.  This  is  {alleJ 
t^ttnictive  jaundice.  If  the  obstruction  is  removed — as,  for  in- 
stance, by  the  gnJl'Stone  jiassing  at  length  into  the  duodennm — 
bile  again  flows  into  the  intestine,  the  firces  hecome.s  dnrh,  th« 
urine  acquires  a  normal  colour,  and  the  skin  more  slowly  loses  its 
jaundiced  hue. 

It  is  not  so  easy  to  account  for  cases  of  ja\mdice  in  which  thi> 
bile-ducts  arc  not  obviously  obstructed ;  and  it  is  in  explanatjon  of 
this  difficulty  that  so  many  theories  have  been  brought  fomBi\l. 
It  has  been  held  that  the  jaundice  was  due  to  suppreMwn  of  the 
bile-secreting  function  of  the  liver,  bile-pigment  being  formed  in 
the  blood,  and  passing  into  the  urine  and  tissues,  because  it  conlil 
not  get  away  through  the  liver.  Another  view  is  that  the  janO' 
dice  iH  due  to  eroeaaive  destruction  of  hieroogiobin,  producing 
pigments  beyond  what  even  the  healthy  liver  could  secrete. 
Mui-chison's  view  was  that  the  normally  secreted  bile  might  be 
produced  and  re-absorbed  fium  the  bowel  in  such  quantity  as  to  be 
incapable  of  dcHtruction  by  the  respiratory  processes.  None  of 
these  tiieories  are  adequate ;  and  the  explanation  probably  lies  in 
certain  changes  which  the  bile  undergoes  in  cai^es  of  non^hstnio- 
tive  jaundice,  so  that  its  absorption  into  the  lymphatics  becomes 


.  particular  organic  substance  named  tciuyletutiami'ne  is 
taken  intei'nally,  it  causes  jaundice ;  and  this  it  appears  to  do  by 
destroying  the  blood -corpuscles,  and  liberating  tuemoglobin.  Th« 
hemoglobin  being  carried  to  the  liver  increases  the  quantity  of 
bilirubin,  and  the  bile  thereupon  secreted,  contains  much  Hle- 
pigment,  but  little  bile-acid.  TTiough  at  first  secreted  in  quantity, 
it  soon  becomes  thick,  viscid,  and  tenacious,  and  so  increaaee  the 
pressure  in  the  bile-ducts,  that  the  sec:'eted  bile  is  absorbed  by 
the  lymphatics  and  carried  into  tlie  circulation,  and  jaundice 
rwiulte.  W.  Hunter  believes  that  this  viscidity  of  the  bile  i» 
brought  about  by  an  intense  catarrh  of  the  minute  hile-ductn, 
the  result  of  irritation  by  the  poidon  iteelt,  or  its  products  in  th« 
bile. 

Some  other  forma  of  jaundice,  such  as  those  produced  by  pho»- 
phoms,  arsenic,  and  antimony,  and  the  jaimdice  which  occiira  io 
association  with  numerous  infectious  diseases,  entei-ic  fever,  relap*- 
ing  (ever,  yellow  fever  and  others  are  probably  to  bo  explained 
iu  the  same  way.  Thus,  nearly  all  foima  of  jaundice  arise  \tf 
absorption  of  bile  secicUii  in  the  liver  and  delayed  in  the  duc^ 
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either  by  meclianiml  obstruction  of  the  hepatic  or  common  bile- 
duct,  or  hy  actiiiil  or  i-el»tivo  obstruction  in  ii  number  of  small  ducts. 
The  iictuiil  obstruction  is  luirrowing  of  tlicir  chiinimk — the  virtual 
obstruction,  such  un  increiute  or  iilti-rution  of  the  secretion  as  to 
moke  it  flow  two  slowly  tlirou^^li  them,  or  sucli  ultoration  in  the 
i-eUtive  pressure  of  bile  in  the  small  ducts  and  fluid  in  the 
viiKculiir  system,  un  will  drive  the  bile-pigment  into  the  latter. 

OftiiMB  of  Jaundice. — These  iire : — 

Ohstruclitm  of  ti«  Larger  Jlile-duela : — (1)  GiLll-stonus  and  in- 
apiiMtited  bite,  hy<liitidtt,  dititonuitik,  foreign  bo<tira  from  the 
intestiniil  cuuiil ;  ciitiirtluil  or  infliuiiimitory  Hwelling  of  the  wall 
of  the  bile-tluct.  (i)  Stiicture  or  oblitemtion  of  tJie  duct  from 
congenibtl  defect,  froui  [>erihe[>atitiK,  or  from  former  ulcemtion  of 
the  duddenum  or  of  tlie  bile-duct  itself.  (:{)  Comprewdon  by 
tumours  of  the  liver,  stomiich,  }Kincretui,  kidneys,  omentum, 
ovaries,  or  ut«-rus,  by  iin  alHlominiil  itneuiyem,  accitmulated  t»cee, 
or  prtijs'niint  utciais. 

Probable  Obatructiwi.  of  the  Minute  />ucto.— (1)  By  tissue 
chiinges ;  cirrbosis  and  diffyrent  fonns  of  chronic  atrophy, 
(2)  By  incruiscd  viscidity  of  the  bile  in  the  minuto  bile-ducts, 
the  result  of  catarrh ;  [)oiisoati  such  ils  phosphorus,  arsenic,  anti- 
mony, mi>i'cury,  and  others ;  snake  [nnson ;  infectious  diseases, 
namely,  typhus,  enteric  fever,  relapsing  fever,  yellow  fever, 
miiUirial  fevers, scarlatina,  pycemia, and  posHibly  ivcute  pneumonia; 
difierent  forms  of  ikcute,  febrile,  malignant,  and  infectious  jaun- 
dice, acute  yellow  atrophy,  and  Weil's  disease;  acute  and  chronic 
congestion  of  the  liver,  probably  by  means  of  catarrh  of  the 
ducts. 

The  discrimination  of  the  various  forms  of  jaundice  must 
depend  on  a  consideration  of  the  diseases  to  be  presently  de- 
scribed ;  but  it  may  here  be  pointed  out  that  the  most  common 
forms  in  English  practice  are  aitarrlial  jaundice,  and  those 
associated  with  gall-stones,  with  cemcer  of  the  liver  and  bile^ucte, 
and  with  cirrhosis. 

Icterus  Keonatoruh. 

Jaundice  in  infante  ie  sometimes  due  to  congenital  obstruction 
of  the  duct.  More  oft«a  it  is  a  merely  temporary  condition 
which  [iivKses  off  in  a  few  days,  and  is  probably  due  to  retention 
of  bile  in  the  small  ducts  ;  but  the  cause  of  this  is  by  no  means 
clear. 
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A80ITES. 

By  this  tenn  is  nieiLiit  the  pi-esence  of  xeroiui  fluid  in  the  peri- 
toueal  cuvity.  Like  other  efTusions  into  the  seroufi  cavities,  it  is 
comuionly  alkiilme,  of  a  pa.)e  atniw  colour,  of  specific  gravity  1013 
to  lOlt^,  highly  iilbuiuinous,  luid  containing  chlorides.  It  arises 
(1)  whenever  the  poitiLl  circulation  is  obstructed,  either  in  the 
tnink  of  the  portal  vein,  or  in  its  distribution  in  the  liver ;  (2)  as 
a  result  of  disenses  of  the  peritoneum;  and  {3)  aa  a  part  of  ^e 
geuenil  dropsy  of  renal  disease. 

The  portal  veiu  trunk  may  be  obxtructed  by  the  preeeure  of 
tumours,  and  enlarged  glands  in  the  portal  fisswe,  by  cancer, 
abscesH,  or  hydatid  in  the  liver  itself,  and  by  coagulation  of  blood 
in  its  intorior  (tM-omlioeU,  pylepidebilia).  In  the  liver  tlie  chief 
Ciiiiae  of  poitid  obstiuction  Is  the  compi'ession  of  the  interlobular 
veins  by  the  fibrous  overgixjivtli  of  cirrhosis ;  another  cause  is 
pfi'i hepatitis  \  a.  thii'd  kind  of  obstruction  is  formed  by  Uie 
varieties  of  uir<1iiic  and  lung  disease,  in  which  the  right  side  of 
the  lieiirt  is  dilated,  and  tlie  pui^sage  of  the  blood  through  the 
chest  is  impeded  {»e«  Diseases  of  the  Valves,  and  Emphysema  of 
the  Lungs). 

Tile  peritoneal  diseases  causing  ascites  ore — acute  and  clirODic 
peritonitis,  tiibeicular  peritonitii;,  and  utncer  of  the  peritoneum. 

In  Uright's  disease,  tlie  peritoneum  is  the  scat  of  eflusion  in 
common  with  the  other  serous  cavities. 

The  Physical  Signs  of  ascites  must  be  cai-efuUy  attended  to, 
IIS  it  is  not  imixwsible  to  confound  it  with  other  conditions.  The 
iibdniiien  of  course  enlarges,  and  in  the  early  stages  of  a  COQ- 
sideiiible  ascites,  it  is  generally  tense,  and  the  form  tends  to  be 
globular,  with  a  decided  proniiueiice  in  a  forward  direction, 
letter  tlie  walls  uf  the  alMlomeii  1)ecouie  stretched,  and  as  the 
patient  lies  in  l)ed  the  lluid  gravitates  buukwui-ds,  and  gives  a 
bi-uadei'  iLnd  Hiittei'  sliajio  tu  the  belly.  The  liquid  then  poured 
out  may  uuiount  to  three,  four,  or  five  gallons,  and  the  abdomen 
beeiiiiies  [ii'U[>oi'tioiuitely  enhirged  so  that  it  may  measure  from 
forty  to  forty-two  inches  or  moi-e  in  ciivumfereuce.  The  presence 
of  fluid  is  detected  by  three  methods  of  examination— ^ereuMiOT), 
fluctualion,  and  disjdttcanenl. 

I'erciittwn. — Normally,  the  siuface  of  tlie  abdomen  is  resonant, 
fix>m  the  uir  contained  in  tlie  stomach  and  intestines;  hut  when 
fluid  is  poured  out,  ttiis  collects  at  first  in  the  flunks  and  hypo- 
gastric ivgion,  HO  as  to  give  a  dull  note  to  percussion  in  these 
parts,  while  the  centre  of  the  abdomen  i-emaiiis  resonant. 

As  the  fluid  inereases,  tlie  dulness  encroaches  more  and  more 
from  the  sides  and  hy{iogastiium  ujion  tlie  centre,  and  at  length 
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only  a  limited  area  remaios  resonant — namely,  that  which  in- 
cludes the  umbiliod  and  the  left  hypocliondriiui  regions.  If,  in 
either  of  these  Bfaiges,  the  p^itient  be  turned  upon  one  side  aad 
again  poreussed,  it  will  be  found  that  the  anterior  and  central 
I'egions  have  becomu  dull,  and  the  Hunk,  which  ia  now  upper- 
most, gives  a  resoiiunt  note.  Tbis  is  due  to  the  gravitation  of  the 
fluid  to  the  lowest  jxirt,  and  the  floating  of  the  air-ixnitainiDg 
bowel  to  the  higiiest ;  itnd  this  occuiTsnce  ia  the  most  couclusive 
proof  of  the  presence  of  fluid  in  the  peritooeum.  Occasionally, 
however,  the  abdomen  ia  entirely  dull,  where  tbe  mesentery  is  so 
cihort,  or  the  fluid  so  abundant,  or  the  viscera  are  matted  dowo  by 
chronic  peWtonitis  in  such  a  way,  that  the  intestines  cannot  float 
to  the  uppermost  part,  Then  ^so  this  test  by  change  of  position 
fails  to  give  the  desired  informatioo. 

Ftuctualwn  is  obtained  by  laying  one  hand  on  one  side  of  the 
abdomen,  and  sharply  tapping  or  flipping  the  other  side  with  the 
finger.  The  applied  hand  then  feels  the  transmission  of  a  wave 
110*088  the  abdomen.  Tills  is  a  less  certain  sign  than  the  former. 
Very  fut  abdominal  walls  may  trun.smit  a  wave  without  the  pre- 
sence of  fluid,  and  to  prevent  tliis,  the  edge  of  the  hand,  or  of  a 
book  or  card,  should  be  pi'essed  on  the  centre  of  the  abdomen 
while  fluctuation  is  tried. 

The  method  of  ditptaeenietU  iias  only  a  limited  application.  If 
in  a  case  of  ascites  the  liver  is  enlarged,  it  sinks  in  the  fluid,  and 
a  small  quantity  of  fluid  lies  between  its  anterior  surface  and  the 
abdomiual  wall.  By  placing  the  fingers  on  the  abdomen  at  this 
spot,  and  suddenly  pressing  them  in,  the  fluid  is  displaced,  and 
the  surface  of  the  liver  may  be  felt.  This  method,  which  enables 
the  liver  to  be  recognised,  is  at  the  siune  time  proof  of  the  presence 
of  fluid  ;  since,  if  there  were  no  fluid  the  liver  would  be  in  close 
apposition  with  the  anterior  abdominal  wall. 

Ascites  is,  however,  sometimes  simulated  by  one  or  other  of 
the  difl'ereiit  kinds  of  cysts  whidi  may  occur  in  connection  with 
tlie  abdominal  or  pelvic  viscei'a,  by  a  pregnant  uterus,  or  by  a 
distended  urinaiy  bladder.  These  cysts  are  ovai'inn,  hydatid,  or 
renid  cysts.  Tlioy  ui'e  excluded  if  the  percussion  test  is  success- 
ful ;  on  the  other  hand,  they  may  give  the  fluctuation  test ;  and 
if  the  whole  suiface  is  dull  thei'e  may  be  some  difficulty  in  distin- 
guishing between  one  of  those  and  an  ascites  in  which  the  intes- 
tines ui'e  bound  down.  An  operation  for  ovariotomy  has  several 
times  been  attempted,  at  which  the  case  has  been  proved  to  be 
one  of  ascites.  Ovarian  di-opsy  is  chiefly  distinguished  by  the 
abdomen  being  dull  in  front  and  resonant  in  the  flunks,  into 
which  position  the  intestines  are  pressed  by  the  cyst ;  and  by  the 
swelling  at  least  beginning  on  one  side,  though  it  is  afterwiirds 
central.  Not  infrequently  also  the  outline  of  the  cyst  can  be  re- 
cognised at  the  uppermost  part,  especially  if  looked  for  during 
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the  movement8  of  respiration.  Some  of  the  measurements  of  the 
abdomen  are  diirorent  in  the  two  casen ;  thus,  normally,  and  in 
ascites,  the  umhiliciis  is  al)out  an  inch  nearer  to  the  pubes  tlian 
to  the  sternum ;  in  ovjvrian  cysts  this  ratio  is  often  reversed.  In 
the  latter,  also,  the  distance  from  the  umbilicus  to  the  crest  of 
the  ilium  may  l>e  greater  on  the  side  of  the  diseased  ovary,  and 
the  grcjitest  girth  of  the  abdomen  is  an  inch  or  two  below  the 
umbilicus;  whereas  in  ascites  it  is  at  the  umbilicus  or  a  litUe 
above  it.  i^^ustly,  the  fluid  withdi-awn  by  tapping  an  ovarian 
cyst  is  often  grumous,  brown  or  cliocolate-ooloured  from  contain- 
ing altered  blood. 

Rarely  it  hap|x>ns  that  chyle  is  extnivastited  from  ruptured 
i.K'teal  vessels  into  the  ^K^ritoneal  cavity,  constituting  what  is  known 
as  chi/lous  ascites. 


OIBOULATOBT  CHANGES  IN  THE  LIVER. 

ANiBMIA. 

This  does  not  occur  as  a  sejiJAnite  afiection.  The  liver  suffers 
with  other  orgaiLS  in  conditions  of  general  amemia ;  fatty,  lar- 
daceous,  and  cirrhotic  livei's  doubtless  conbiin  less  blood  than 
normal ;  and  lastly,  after  death  it  is  not  uncommon  to  find 
piitchos  of  a  pale  colour  due  to  local  ansemiii,  but  they  have  no 
cliniciil  significance,  and  are  jKxssibly,  indeed,  of  poH-mortem 
occuri'cnce. 

Passive  Congestion. 

The  nutmeg  liver,  which  has  been  already  described  (p.  512)  as 
one  of  the  results  of  valvular  disease  of  the  heart,  is  an  extreme 
form  of  pissive  congestion.  In  earlier  stages  of  the  same  change 
the  organ  is  simply  engorged,  being  larger  than  normal,  and 
dark  red  in  colour,  with  obvious  distension  of  the  intra-lobuW 
veins.  It  causes  fulness  and  discomfort  in  the  nght  hypochon- 
drium,  and  ultimately  ascites  and  slight  jaundice.  Hepatic 
pulsation  is  occasionally  ascociated  with  it. 

Active  Congestion. 

Active  congestion  of  the  liver  no  doubt  arises  in  the  course  of 
various  febrile  illnesses,  and  it  must  form  a  part  of  acute  inflam- 
mation of  the  organ.  It  is  common  also  to  regard  as  due  to 
active  congestion  the  symptoms  which  occur  in  those  who  have 
attained  thirty -five  or  forty  years  of  age,  who  live  sedentary  lives, 
and  eat  and  drink  freely.     Tliese  ai'e  a  sense  of  weight,  oppres- 
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Bion,  or  fulness  in  the  right  faypochoodrium,  increased  hy  pres- 
sure, hj  tight  clothes,  or  by  lying  on  the  left  side ;  pain  in  the 
right  shouldei',  fuired  tongue,  nauBea  or  sicknese ;  slight  jaundice, 
constipation,  and  the  passage  of  high-coloured,  scanty  urine, 
depositing  urates.  In  addition  the  patient  suBers  from  a  bitter 
taete  in  the  mouth  ;  aching  pains  or  severe  crampe  in  tiie  limhe ; 
las§itude,  drowsiness,  headache,  and  giddiness ;  grinding  of  the 
teeth  ;  sleeplessness ;  palpitation,  fluttering,  and  intermittent 
action  of  the  heart.  The  congestion  of  the  liver  is  no  doubt  set 
up  by  the  conditions  of  gastric  or  intestinal  catarrh  which  occurs 
in  sucb  patients.  Some  of  the  symptoms  are  directly  due  to  the 
same  causes.  Probably  some  toxic  agents  are  in  Operation,  espe- 
ciaUy  when  one  remembers  the  frequency  of  hepatic  congestion 
verging  on  inflammation,  which  occurs  in  the  tropics,  both  in  con- 
nection with  excesses,  and  with  malaria  and  dysentery. 

Treatment. — This  consista  in  the  careful  regulation  of  the 
diet,  taking  active  exercise,  and  the  use  of  mercurial  and  other 
pui^es.  Alcohol  should  be  limited  tA  a  Uttle  claret  or  Rhine 
wine  with  dinner ;  and  meat,  spiced  and  made  dishes,  should  be 
taken  only  in  small  quantities.  When  the  patient  is  actually 
suflTering,  the  best  remedy  is  pil.  hydrai^yri  (2  to  4  grains)  witii 
pil.  coloc.  CO.  (3  to  4  grains),  followed  by  mist,  senns  co.  or  sulphate 
of  soda  or  magnesia.  The  bowels  may  further  be  kept  active  by 
occasional  saline  pui^es,  or  the  daily  use  of  Fiillna,  Friedrichehall, 
Carlsbad,  or  Huny&di  J&nos  waters. 


AOUTE   HEPATITIS. 

Acute  inflammation  of  the  liver  is  not  a  common  affection  in 
England,  and  in  tropical  countries  it  often  ends  in  abscess.  But 
it  may  terminate  by  resolution  in  a  week  or  ten  days.  Its 
symptoms  are  essentially  the  same  as  those  which  preciede  the 
development  of  suppuration  {tee  Abscess  of  the  Liver). 


ABSCESS  OF  THE  LIVER. 

Patiiolofy. — Abscesses  of  the  liver  arise  under  a  variety  of  con- 
ditions, but  what  is  common  to  nearly  all  of  them,  except  injury, 
is  the  inb^uction  of  some  septic  agent  by  one  of  ttiree  channels : 
the  hepatic  artery,  the  porbU  vein,  or  the  bile-ducte.  In  the  first 
case  they  form  part  of  a  general  pynmia,  such  as  results  from 
wound  or  injury  in  any  part  of  the  body,  but  especially  injuries  to 
the  head  ;  they  are  small  in  size,  and  numerous,  or  at  least  multiple. 

2v 
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They  are  known  as  pycrmic  abscesset.  The  portal  vein  is  responsible 
for  a  still  larger  number  of  cases,  the  septic  agents  being  carried 
from  lesions  within  the  portal  vein  area,  such  as  gastric  uloer, 
appendicitis,  pehnc  suppurations,  and  especially  ulcerative  lesions 
of  the  intestine,  including  tropical  dysentery.  Under  these  different 
circumstances  the  absce^es  may  be  single,  few,  or  multiple ;  and 
in  the  last  case  especially  the  condition  may  be  spoken  of  as  porkd 
pyaemia.     Sometimes  the  portal  vein  and  its  branches  are  filled 
with  broken-down  purulent  clot,  and  the  walls  of  the  veins  are 
inflamed,  constituting  suppurcUiffe  pylephUbUis,     From  this  group 
of  cases  it  is  difficult  to  exclude  the  well-known  tropical  abaoesB, 
which  is  constantly  seen  in  association  with  dysentei^,  but  wbich 
is  believed  by  some  observers  to  arise  independently.     In  sap- 
port  of  this  last  view  it  is  stated  that  cases  of  bepatic  abscess 
occur  without  any  history  or  symptoms,  or  pMi^moriem  evidence 
of   dysentery,  and   that  the  symptoms  of  dysentery  sometimes 
follow  hepitic  abscess  instead  of  preceding  it.   The  frequency  with 
which  tropical  abscess  is  solitary  and  of  large  size  lends  colour  to 
the  view  that  it  is  different  from  the  multiple  small  abscesses  of 
many  cases  of  portal  pyiemia.     But  multiple  abscesses  sometimes 
occiu*  in  dysentery ;  and  out  of  the  tropics  large  single  abscesses 
sometimes  follow  ulcerative  lesions  of  the  intestine  which  are  not 
dysenteric.     Moreover,  the  discovery  of  the  amcsba  eoH  in   ab- 
scesses of  the  liver  associated  with  dysentery  due  to  the  same 
organism,  shows  that  in  some  cases  at  least  there  must  be  a  causa- 
tive connection  between  the  two  lesions.     Invasion  by  tbe  bile- 
ducts  is  chiefly  effected  in  consequence  of  gall-stones  ulcerating 
into  them. 

The  diftei^ence  to  be  noticed  in  the  S3rmptoms  in  various  cases 
of  hepatic  abscess  makes  it  desirable  to  consider  separately  tbe 
multiple  abscesses,  which  are  generally  pysemic,  and  the  lai^ 
solitary  abscess,  which  is  so  often  tropical. 

Multiple  (often  PviEMic)  Abscesses. 

The  abscesses  vary  in  size  fi'om  a  pin's  head  up  to  that  of  a 
hazel-nut ;  they  may  contain  well-formed  pus,  or  sanious  fluid  and 
debrUf  or  more  bulky  sloughs  that  have  only  just  been  separated. 
In  cases  originating  in  pylephlebitis  it  may  be  easy  to  show  that 
much  of  the  suppuration  is  in  the  course  of  the  distribution  of  the 
portal  vein.  The  cjipsule  of  the  liver  is  frequently  inflamed  where 
abscesses  approach  the  sui*face.  The  abscesses  found  in  the  liver 
by  Councilman  and  I^fleur  in  connection  with  amoebic  dysentery 
(p.  101)  were  single  or  multiple  and  presented  some  pecidiarities. 
Tliey  always  contained  amccbae,  and  never  any  so-called  pus- 
organisms.  The  proce&s  was  not  a  true  suppuration,  but  a  softening 
and  liquefaction  of  tissue,  already  largely  necrotic. 
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Symptoms. — Cases  of  multiple  abscess  in  the  liver  are  often  very 
obflcure,  especially  when  they  form  a  part  of  n  general  illness  like 

Eytemia.  There  is  severe  constitutional  disturhcuioe,  with  fever  of 
ectic  typo,  rapid  pulse,  dry  brown  or  furred  tongue,  and  eariy 
prostration.  Vomiting  is  often  present,  but  the  action  of  the 
bowels  is  variable;  sometimes  there  is  constipation,  at  otbera 
diarrhcea.  The  liver  is  mostly  enlarged,  and  in  some  casee  may 
reach  to  the  level  of  the  umbilicus;  it  is  painful  and  tender. 
Jaundice  is  sometimes,  but  not  necessarily,  present ;  it  probably 
requires  the  compression  by  an  abeceee,  or  the  obstruction  by 
gall-stones,  of  some  larger  bile-duct.  The  condition  of  t^e  urine 
and  of  the  fseces  as  to  the  bile-pigment  will,  of  course,  vary  with 
it.  The  duration  of  the  illness  is  from  one  to  several  weeks,  but 
the  end  is  certainly  fatal. 

Diagnosis. — This  muRt  depend  on  the  fact  that  the  liver  is 
involved  in  an  acute  process,  with  severe  constitutional  dis- 
turbance, especially  if  it  is  associated  with  some  lesion  which 
can  be  recognised  as  the  primary  cause.  The  presence  of 
jaundice  very  much  facilitates  the  diagnosis,  and  Fagge  dis- 
tinguished such  cases  as  /d>rile  jawndiee.  Where  jaundice  is 
absent,  it  may  have  to  be  distinguished  from  tropical  abscess  by 
the  uniform  enlargement  of  the  Uver. 

The  Treatment  must  be  mainly  symptomatic.  An  attempt 
must  be  made  to  improve  the  general  condition  by  nourishment, 
quinine,  and  stimulants.  Opium  and  local  applications,  ponltioes, 
fomentations,  etc.,  will  be  required  to  relieve  pain. 

Laboe,  Solitahy  (oftkn  Tropical)  Abscbbb. 

This  is  met  with  frequently  in  India  and  other  trc^ncal 
countries.  It  occurs  especially  between  the  ages  of  twenty  and 
forty-five,  the  intempemte  are  more  liable  to  it  than  othere, 
and  it  has  a  relation  to  dysentery,  which  has  been  already 
discussed. 

Anatomy. — -Tropical  abscess  is  usually,  though  not  always, 
single,  and  may  reach  a  considerable  size.  Its  condition  vanes 
somewhat  with  its  age :  thus  a  recent  abscess  presents  a  ra^ed 
inner  surface,  with  little  that  can  he  called  lining  membrane ;  a 
somewhat  older  cyst  is  lined  with  opaque  yellowish  deposit; 
white  very  old  abscesses  are  surrounded  by  a  dense  fibrous  wall 
formed  in  the  liver-tissue  surrounding  them.  The  pus  contained 
in  them  is  either  whitish  or  yellow  like  pus  from  other  sources ; 
or  greenish  in  colour,  and  viscid,  or  cunly ;  or  it  may  he  red 
or  reddish-brown  from  mixture  with  blood.  It  has  a  peculiai 
nauseous  odour,  but  is  rarely  offensive  unless  the  abscess  is  near 
the  colon.  The  characters  of  the  amffibic  abac6«  have  been 
described.     In  abscesses  free  from  amtebK,  staphylococci  (aureus 
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and  albus)  have  sometimes  been  found.  The  amount  of  pus  maj 
reach  five  or  six  pints  or  even  more. 

It  is  probable  that  the  pus  from  small  abscesses  may  be  ab- 
sorbed, and  in  some  cases  contracted  cavities  with  cretaceous 
remnants  have  been  found  in  the  liver,  indicating  a  fonner 
abscess.  But,  as  a  rule,  the  abscess  after  a  time  makes  its  way 
to  the  surface  of  the  liver,  where  it  sets  up  perihepatitis,  and 
ultimately  opens  either  externally  through  the  abdominal 
parietes,  or  into  the  stomach,  duodenum,  or  colon,  or  into  the 
abdominal  cavity,  or  by  perforating  the  diaphragm  into  the 
pleural  cavity  or  lung.  Sometimes  it  opens  externally  through 
an  intercostal  space,  having  first  perforated  the  diaphragm  and 
displaced  the  lung.  It  may  thus  be  rapidly  fatal,  oausing 
peritonitis,  pleurisy,  or  pneumonia ;  or  the  cavity  may  contract 
after  free  discharge  externally,  or  into  the  lung  or  into  the 
bowel. 

Symptoms. — In  the  early  stages  these  consist  of  chilliness  or 
actual  rigor,  followed  by  febrile  reaction.  Locally  there  is 
pain  in  the  right  hypochondrium,  which  may  reach  up  to  the 
light  shoulder ;  and  fulness  and  tenderness  in  the  same  region, 
with  some  evidence  #of  enlargement  of  the  organ.  There  is 
frequently,  but  not  always,  some  jaundice.  The  movement  of 
the  ribs  in  respiration  is  impeded,  and  there  is  a  short,  diy 
cough.  In  the  course  of  a  week  or  a  fortnight  there  may  be 
evidence  of  suppuration.  The  liver  is  enlai^ed,  and  may  reach 
far  down  into  the  abdomen ;  the  enlargement,  however,  is  not 
uniform,  but  there  is  a  marked  prominence  at  one  or  other  part. 
If  there  is  a  large  abscess  in  the  right  lobe,  the  ribs  of  the  right 
side  may  be  elevated  so  as  to  cause  an  obvious  bulging  of  the 
lower  part  of  the  chest,  and  to  increase  on  that  side  the  costal 
angle — i.e.,  the  angle  between  the  margin  of  the  ribs  and  the 
middle  line.  An  abscess  projecting  fi'om  the  convex  surface  of 
the  liver  at  its  back  part  will  cause  dulness  at  the  base  of  the 
chest  by  displacement  or  compression  of  the  lung,  diminishing  at 
the  same  time  the  breath-sounds,  so  that  an  empyema  is  simulated. 
If  the  abscess  bulges  in  front,  the  surface  is  smooth,  elastic  and 
tense ;  and  fluctuation  may  be  felt,  although  it  is  often  absent  if 
the  abscess  is  deep-seated  and  surrounded  by  much  thickness  of 
hepatic  tissue. 

The  pain  is  at  first  dull  and  heavy,  becoming  more  severe  as 
the  abscess  reaches  the  surface,  and  either  sets  up  peritonitis  or 
stretches  the  integuments.  Pain  is  felt,  also,  when  the  patient 
lies  on  the  left  side,  from  the  falling  of  the  liver  towards  that  side. 
Both  pain  and  tenderness  may,  however,  be  absent.  Ascites  and 
marked  jaundice  are  not  commonly  present ;  when  they  are,  they 
result  from  direct  compression  of  the  portal  vein  or  of  the  large 
bile-ducts.    With  the  formation  of  the  abscess,  the  constitutional 
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aymptomB  become  pronounced.  The  fever  is  irregul&r,  and  of 
beetle  type.  Occasionally  there  are  rigors,  during  which  the 
temperature  rises  to  108''-105°,  faUing  with  profuse  perspiration. 
The  tongue  is  furred  or  dry,  and  vomiting  may  be  frequent,  but 
the  bowels  are  variable. 

In  course  of  time  there  is  severe  prostration,  with  emaciation, 
and  the  skin  assumes  the  sallow  tint  common  with  estensive 
suppuration.  Subsequent  symptoms  depend  on  the  course  which 
the  abscess  takes ;  if  it  points  externally,  there  is  increased  pro- 
minence at  the  spot  selected,  the  skin  becomes  red,  tender,  and 
oedematous ;  its  invasion  of  the  chest  may  cause  for  some  littie 
time  the  symptoms  of  oompressioD  of  the  lung  above  indicated, 
and  finally  the  chest-wall  may  bulge  opposite  one  of  the  inter- 
costal spaces.  If  it  points  more  centrally,  pleurisy,  serous  or 
purulent  efiusion,  or  pneumonia  may  occur;  or  the  lung  may 
become  adherent  to  the  diaphngm,  so  that  the  abscess  opens 
directly  into  the  bronchial  tubes,  and  the  purulent  contents 
are  gnulually  expectorated.  Pericarditis,  from  rupture  of  the 
abscess  into  the  pericardium,  is  generally  quickly  fatal.  It  is 
important  to  remember  that  sometimes  the  ^mptoms  of  hepatic 
abscess  are  entirely  lat«nt  until  one  of  these  accidents  by  rupture 

The  duration  of  abscess  of  the  liver  is  variable ;  it  may  be  from 
a  few  weeks  to  three  or  more  years. 

Diagnosis. — The  diseases  which  may  be  confounded  with  abscess 
of  the  liver  are  acuto  perihepatitis,  suppurating  hydatid  (which 
is,  indeed,  an  abscess  of  the  liver  arising  in  another  way),  sup- 
purating gall-bladder,  subphrenic  abeceas,  empyema,  abscess  of  the 
abdominal  wall  and  pyelitis.  Hepatic  abscess,  otherwise  simulating 
empyema,  oftea  differs  from  it  in  the  upper  line  of  dulness  being 
convex,  and  falling  near  the  spine,  instead  of  directly  transverse. 
Tlie  fever  of  hepatic  abscess  is  often  mistaken  for  ague,  but  will 
not  yield  to  quinine,  as  does  the  latter. 

Prognosis. — Some  cases  get  well  under  treatment,  and  occa- 
sionally this  happens  when  the  abscess  has  discharged  into  the 
lung  or  bowel ;  but  a  fatal  result  is  very  frequent.  On  the  whole, 
the  smaller  abscesses  may  be  considered  more  favourable. 

Treatment. — In  the  earlier  stages,  writers  recommend  salines, 
chloride  of  ammonium,  and  ipecacuanha :  the  latter  should  be 
given  in  doses  of  18  to  30  grains,  repeated  every  six  or  eight 
hours,  and  is  believed  to  be  as  valuable  in  this  disease  as  in 
dysentery.  When  suppuration  has  occurred,  pus  should  be 
evacuated,  if  possible.  Until  this  operation  can  be  undertaken, 
the  patient  diould  be  supported  by  nourishing  diet,  and  the 
moderate  use  of  stimulants ;  and  pain  should  be  relieved  by 
opium  and  morphia,  and  the  application  of  fomentations  and 
poultices.     The  evacuation  of  the  pus  forms  a  surgical  operation : 
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it  may  be  done  by  the  aspirator,  the  use  of  which  alone  in  some- 
times enough  to  effect  a  cui'e;  but  where  the  absoees  can  be 
reached  by  an  incision,  a  free  opening  and  drainage  are  pre- 
ferable. 
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In  this  remarkiible  diseajse  the  liver  undergoes  a  rapid  degenena* 
tion  of  its  tissue,  and  diminishes  in  size  to  two-thirds,  or  even 
one-half,  of  its  normal  bulk. 

iEtiology. — It  is  more  common  in  females  than  in  males,  and 
the  majority  of  patients  are  under  thirty  years  of  age,  though  it 
is  very  rare  in  childi*en.  Indeed,  at  any  age  it  is  a  disease  of 
extreme  raiity :  the  records  of  a  large  hospital  will  not  show  one 
case  in  a  year,  and  it  must  fall  to  many  medical  men  never  to 
have  seen  an  instance  of  it.  As  to  its  cause,  it  is  certain  that  its 
onset  is  often  preceded  by  severe  mental  emotions,  and  many  of 
the  cases  have  occun*ed  in  people  who  have  led  a  dissipated  life, 
in  women  of  loose  luibits,  in  the  subjects  of  constitutional  syphilis, 
and  in  women  who  ai^e  pregnant. 

Symptoms. — The  symptoms  ai*e  at  first  obscure.  Often  it 
begins  with  a  jaundice  indistinguishable  from  catarrhal  jaundice ; 
or  with  giistro-intestinal  symptoms,  such  as  nausea,  vomiting,  and 
iiTegularity  of  the  bowels ;  and  pains  in  the  hepatic  region  may 
occur  comparatively  early.  These  symptoms  may  last  two  oit 
thi-ee  weeks,  when  the  moi-e  characteristic  features  develop. 
These  consist  of  marked  cerebml  disturbances — at  first  headache 
and  restlessness,  then  delirium  and  gradually  developing  coma, 
with  convulsive  twitchings,  or  more  i-arely  epileptiform  fits, 
towards  the  end.  Jaundice  then  appears,  or  if  it  have  been 
present  early,  it  becomes  deeper.  The  temperature  is  rarely 
high,  but  may  be  fi-om  101°tol02°.  The  pulse,  which  may  have 
been  slow  with  the  early  jaundice,  now  becomes  quick.  The 
tongue  is  diy  and  brown,  and  as  the  symptoms  progress,  sordes 
ooUect  about  the  lips  and  teeth.  There  is,  besides,  pain  in  the 
hepatic  region,  and  decided  tenderness,  which  may  be  recognised 
even  during  tlie  stage  of  coma,  if  pressure  be  made  there.  The 
extent  of  dulness  diminishes  with  groat  rapidity,  so  that,  finally, 
it  only  measures,  veitically,  an  inch  or  less. 

The  abdomen  is  natuitkl,  or  towards  the  end  it  is  retracted. 
The  spleen  is  mostly  enlarged.  The  uiine  contains  bile-pigment^ 
but  generally  in  suuill  quantity ;  it  is  stiid  that  the  bile-adds  have 
been  found.  But  the  most  remiU'kable  cliange  in  the  urine  is  the 
extraordinary  decrease  in  the  amount  of  urea,  uric  acid,  and 
salts  (chlorides,  phosphates,  and  sulphates),  and  the  presence  of 
two  new  compounds-— leuciu  and   tyrosin.     The  urea  may   be 
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entirely  absent.  Leucm  and  tyrosin  can  be  obtained  by  simply 
evaporating  a  small  quantity  of  m'ine  on  a  glass  slide  or  in  a 
watch  glass,  when  their  crystaUine  forms  may  be  recognised 
under  the  microscope.  Leucin  forms  circular  plates,  with  con- 
centric markings  upon  them ;  tyrosin  crystallises  in  fine  needles, 
which  are  ^n-anged  in  sheaf-like  bundles  or  in  globular  mnwinn. 
These  bodies  hold  chemically  a  position  intermediate  between 
albumen  on  the  one  hand,  and  urea  and  uric  acid  on  the  other, 
and  their  presence  seems  to  be  explained  by  the  destruction  of 
the  liver,  which  is  now  unable  to  carry  out  its  urea-forming 
functions.  The  urine  not  infrequently  contains  albumen,  espe- 
cially towards  the  end ;  and  there  may  be  also  blood.  This 
appeanmce  of  blood  iu  the  urine  ia  part  of  a  general  htemorrha^ 
tendency.  There  may  be  coffee-ground  vomit ;  the  fteces,  which 
appear  to  be  mostly  pale,  and  deficient  in  bile,  often  contain 
blood  ;  and  there  may  be  epistaxis,  metrorrhagia,  or  petechial 
biemorrhages  under  the  skin.  With  increasing  coma,  death 
finally  takes  place,  the  severer  symptoms  lasting  only  from  two  to 
four  days.     Pregnant  women,  as  a  rule,  abort. 

Anatomical  Appeajances. — The  liver  is  very  much  diminished 
in  size  ;  it  may  be  only  thirty-one  or  twenty-eight  ounces  in 
weight.  It  is  soft,  flaccid,  almost  like  a  bag  of  fluid,  and  its 
capsule,  which  is  wrinkled,  appears  too  large  for  its  contents.  On 
section,  the  liver  is  of  a  yellow  colour,  with  patches  of  rather 
bright  red  ;  or  in  some  parts  it  is  entirely  red,  in  others  all  yeUow. 
The  essential  change  is  a  granular  and  fatty  degeneration,  by 
which  the  hepatic  cells  are  more  or  less  complet«ly  destroyed. 
In  the  yellow  parts  of  the  liver  the  destruction  is  less  advanced, 
and  some  bile-stained  cells  may  still  perhaps  be  found.  In  the 
red  parts  the  colour  is  due  to  the  more  complete  degeneration  of 
the  tissue,  by  which  the  vessels  are  left  fdone  to  represent  the 
substance  of  the  liver.  Under  ibe  microscope,  one  can  often  see 
nothing  but  granules  of  albuminous  matter,  fat  and  pigment,  and 
larger  globules  of  fat.  Leucin  and  tyrosin  are  also  found  in  t^e 
liver,  and  will  spontaneously  crystallise  on  the  surface  of  sections 
some  hours  after  death.  The  bile-ducts  are  empty,  and  not  gt&ined 
by  bile-pigment ;  the  gall-bladder  is  also  empty,  or  contains  a  small 
quantity  of  viscid  grey  mucus. 

Other  organs  undergo  fatty  degeneration,  especially  the  kidneys, 
in  which  the  secreting  cells  are  granular  and  fatty,  and  the  heart 
and  muscles.  Petechife  are  found  not  only  under  the  akin,  but  in 
the  mucous  membranes,  under  the  serous  membranes,  in  the 
kidneys,  and  other  parts.  The  blood  is  thin  and  fluid,  and  leucin 
and  tyrosin  have  been  found  in  it. 

Patiiologjr.— As  to  the  nature  of  the  disease,  different  views 
have  been  held.  Bright  described  a  case  as  subacute  inflamma- 
tion, and  its  inflammatory  nature  has  been  accepted  by  others. 
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There  is  much  in  favour  of  its  being  an  infectious  disease- 
namely,  the  petechise,  the  splenic  enlai^ement,  the  oondilaon  of 
the  blood,  and  the  typhoid,  or  adynamic  condition  preceding  death ; 
but  micro-organisms  have  only  been  found  in  a  few  cases.  The 
jaundice  of  acute  yellow  atrophy  is  explained  by  acute  catarrhal 
changes  in  the  minute  bile-ducts. 

Diagnosis. — This  can  only  be  made  when  the  cerebral  symptoms 
commence;  it  is  then  generally  easy.  Occasionally,  however, 
jaundice,  an  important  guide  to  diagnosis,  has  been  absent.  The 
disease  is  closely  simulated  by  phosphorus-poisoning,  in  which  the 
liver  undergoes  fatty  degeneration,  and  there  are  jaundice,  petechiae, 
and  cerebral  symptoms.  But  in  phosphorus-poisoning  the  liver  is 
very  much  enlarged  at  first  if  not  throughout,  and  leucin  and 
tyrosin  are  less  abundant  in  the  urine,  if  present. 

Prognosis. — Acute  yellow  atrophy  is  almost  invariably  fatal.  A 
few  cases  are  believed  to  have  recovered  ;  in  one  such  case  whicdi 
occurred  at  Guy's  Hospital,  the  patient  died  of  the  same  disease  a 
few  months  later. 

Treatment. — This  must,  at  present,  be  purely  symptomatic. 
Sickness,  constipation,  headache,  hepatic  pain,  and  later  the  active 
delirium  or  retention  of  urine,  are  the  conditions  that  may  have  to 
be  met. 


OIBBHOSIS  OF  THE  LIVER. 

(Chronic  InierattticU  ffepcUitis.) 

This  is  a  chronic  inflammation  of  the  liver,  which  results  in  an 
extensive  growth,  usually  in  the  course  of  the  portal  canals,  of  a 
contractile  fibrous  tissue,  whereby  the  secreting  cells  of  the  liver 
are  compressed  and  destroyed,  while  the  course  of  the  blood 
through  the  portal  system  of  veins  is  seriously  obstructed.  The 
liver  in  advanced  cases  presents,  on  section,  a  number  of  yellow, 
brownish-yellow,  or  brown  lobules  of  hepatic  tissue,  surrounded 
and  separated  from  one  another  by  broad  tracts  of  grey  translu- 
cent fibrous  tissue  ;  and  it  was  on  account  of  this  genersdly  yellow 
colour  that  the  term  cirrhosis  (vi/SpoC}  yellow)  was  used,  and  not 
in  reference  to  the  presence  of  excess  of  fibrous  tissue.  Never- 
theless, the  name  has  been  often  applied  to  chronic  fibrous  changes 
in  other  organs  of  the  body — e.g.,  cirrhosis  of  the  lung  and  cirrhosis 
of  the  kidney. 

JEtiology. — In  the  great  majority  of  cases  the  cause  of  cirrhosis 
is  the  excessive  use  of  alcohol,  in  the  form  of  beer,  wine,  or  spirits. 
Little  is  known  as  to  the  amount  that  is  required  to  produce  cir- 
rhosis ;  there  are  the  widest  individual  differences.  Some  people 
may  drink  freely  all  their  lives  without  acquiring  it,  whereas  in 
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others  a  few  months'  indulgence  seems  sufficient  for  the  purpose. 
Id  some  children  that  have  been  the  subjects  of  it,  the  fact  of 
alcoholism  ha«  been  proved. 

But  the  simple  theory  of  direct  irritatioi]  by  alcohol  has  not 
escaped  criticism,  and  the  following  views  have  also  been  advanced  : 
That  the  real  irritant  is  some  toxin  produced  in  the  mucus 
which  results  from  the  accompanying  gastritis :  that  the  irritant 
is  not  alcohol,  but  some  other  constituent  of  the  liquid  drunb. 
The  excessive  use  of  spices  is  said  to  be  occasionally  the  cause. 
It  is  also  said  that  infectious  diseases,  such  as  scarlet  fever, 
measles,  or  pneumonia  supply  the  requisite  "toxin  for  the  occur- 
rence of  the  common  forms  of  cirrhosis.      Somewhat   different 


forms  of  cirrhosis  are  due  to  malaria  and  congenital  syphilis ;  and 
much  less  pronounced  degrees  of  fibrous  overgrowth  appear  to 
result  sometimes  from  heart  disease,  rickets,  and  very  rarely  tuber- 
culosis. 

The  growth  of  connective  tissue  which  has  been  found  to  follow 
ligature  of  the  common  bile-duct  in  animals,  is  not  represented  by 
any  similar  change  in  man. 

Aji&tomical  Obanges. — The  cirrhotic  liver  varies  consideiubly 
in  size.  It  may  be  so  large  as  to  reach  during  life  two  inches 
below  the  level  of  the  umbilicus,  anil  to  weigh  after  death  as  much 
as  eight  or  ten  pounds ;  it  may  be  so  small  as  to  be  inaccessible  to 
touch,  and  to  weigh  only  twenty-eight  or  thirty  ounces ;  and  it 
may  be  of  any  intermediate  size.  The  larger  livers  are  often 
smooth,  or  only  slightly  giunular  on  the  surface ;  the  smaller 
livers  are  coarsely  granular,  or  nodular,  or  present  large  round 
bosses,  or  are  distorted  into  curious  shapes.  In  all  cases  the  organ 
is  very  much  tougher  and  harder  than  normal,  from  the  develop- 
ment of  fibrous  tissue,  which  runs  in  all  directions  through  it.  If 
it  can  be  examined  in  the  earliest  stages  of  cirrhosis,  there  are 
found  lai^e  numbers  of  leuco«rrtee  infiltrating  the  tissue  about  the 
portal  canals  (Ohsson's  capsule),  and  in  some  cases  penetratipg 
more  or  less  between  the  lobules,  or  even  within  them.  From 
these  leucot^tes  is  developed  white  fibrous  tissue,  which  forms  a 
large  part  of  the  section  in  an  advanced  case.  The  bands  of 
fibrous  tissue  running  through  the  organ  break  it  up  into  islands 
of  hepatic  tissue,  each  of  which  may  consiBt  of  several  lobules 
{muUilobviir  eirrhotis),  or  single  lobules  {unilobular  cirrfuMxs); 
or  the  fibrous  tissue  may  nm  between  the  cells  of  the  lobules 
(intercellviar  eirrhoeis).  The  cells  are  atrophied  and  mostly 
stained  yellow  or  brown  by  particlee  of  pigment.  In  the  fibrous 
tissue  are  numerous  newly-formed  blood-vessels,  which  can  be 
injected  from  the  hepatic  artery,  and,  in  certain  cases,  numerous 
double  rows  of  cubical  cells,  which  appear  to  be  small  bile-ducts. 
The  ot^n  is  at  first  enlarged  by  the  overgrowth  of  connective 
tissue,  and  veiy  large  cirrhotic  hvers  also  contain  a  quantity  of 
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fat.  The  fibrous  tissue  in  oourse  of  time  oontracts,  and  thus  cam- 
presses  more  and  more  the  hepatic  cells,  the  hraucheBof  the  portal 
vein,  and  perhaps  the  bile-ducts.  The  liver-cells  and  fat  may  dis- 
appear, and  the  organ  may  be  reduced  much  below  its  noiinal 
weight.  The  varying  size  of  the  liver  is  thus  in  part,  at  least, 
dependent  on  the  stage  of  the  process. 

For  the  most  part  the  difference  above  mentioned  between 
livers  which  are  deformed,  and  nodular  or  bossy,  and  those  which 
are  smooth  or  only  finely  granular  correspond  to  histological 
differences,  and  to  clinical  differences  which  will  be  mentioned 
later.  Thus  in  the  foimer  the  fibrous  tissue  separates  groups  of 
lobules :  it  is  a  muUUohidwr  cirrhosis.  The  organ  varies  much  in 
size :  it  may  be  very  large,  or  about  the  normal  size,  or  very  much 
smaller  :  in  the  last  case  the  shape  is  often  much  altered  from  the 
extensive  and  ii*i-egular  contraction  of  the  fibrous  tissue.  When 
the  surface  is  smooth,  the  fibi-ous  tissue  separates  single  lobules 
from  one  another,  and  it  is  spoken  of  as  unHobular  cirrhosis.  The 
organ  is  often  veiy  large—  indeed,  much  larger  than  is  common  in 
multilobulai*  ciirhosis  ;  and  the  sluipe  is  little  affected.  The  organ 
is  generally  deeply  stained  with  bile,  and  the  fibrous  tissue  often 
shows  a  great  number  of  the  double  i*ows  of  cubical  cells  above 
mentioned.  Because  in  the  first  group  of  cases  tlie  Uver  is  often 
quite  small,  and  in  the  second  very  large,  the  terms  atrophic 
cirrhosis  and  hypertrophic  cirrhosis  have  been  employed  to  distin- 
guish them.  But  in  more  than  50  per  cent,  of  cases  of  so-called 
atrophic  cirrhosis  the  liver  is  at  the  time  of  death  larger  than 
normal,  reaching  even  twice  its  size ;  and  on  the  other  hand  the 
large  livers  of  so-called  hypei-trophic  cirrhosis  may  certainly 
conti'act  to  the  normal  size  or  below  it.  I  have  recorded  a  case  in 
which  a  liver  which  reached  below  the  umbilicus,  in  a  patient  with 
sti-ongly  mai'ked  jaundice  and  no  ascites,  Wiis  found  fifteen  months 
later  to  have  contracted  quite  close  under  the  edge  of  the  ribs. 

An  interceUiUar  ciiThosis  occurs  especially  in  congenital  syphilis, 
the  fibrous  tissue  invading  the  lobules  and  running  among  the 
hepatic  cells. 

Symptoms. — Multilobular  cirrhosis. — The  early  stage  of  cirrhosis 
often  passes  with  very  little  disturbance.  There  may  be  sym- 
ptoms of  congestion  of  the  organ,  such  as  fulness  or  pain  in  the 
hepatic  region,  with  a  slight  tinge  of  jaundice ;  on  the  other  hand, 
there  is  frequently,  as  a  result  of  free  drinking,  a  gastritis  which 
pixxluces  loss  of  appetite,  furred  tongue,  and  vomiting,  especially 
in  the  morning.  An  examination  of  the  abdomen  at  this  stage 
may,  however,  reveal  a  considerable  enlargement  of  the  liver,  of 
which  the  patient  is  entirely  ignorant.  The  next  symptom  is 
not  infrequently  hcenuitemesis,  or  vomiting  of  blood ;  this  is  due 
to  the  conmiencing  obstruction  in  the  portal  circulation :  as  the 
blood  in  the  portal  vein  finds  a  difficulty  in  passing  through  the 
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liver,  the  radicles  of  this  eyatem,  viz.,  tlie  mesenteric,  gastric,  and 
splenic  veins,  are,  of  course,  congested,  and  must  have  a  tendency 
to  bleed  on  the  mucous  surface  of  the  stomach  and  iateetine. 
But  sometimes  the  blood  proceeds  from  a  rupture  of  the  veins  at 
the  lower  eud  of  the  cesophagus,  which  have  become  varicose  in 
the  course  of  establishing  a  free  communication  between  the  portal 
vein  and  the  inferior  vena  cava  or  azygos  vein.  The  quantity 
thrown  up  is  often  considerable,  as  much  as  one  or  two  pints ; 
and  oocasionaily  the  htemorrhage  ia  directly  fatal.  The  vomiting 
may  be  followed  or  accompanied  by  uel^ena.  Files  are  not  infre- 
quently present  at  the  same  time. 

The  most  important  and  constant  result  of  the  portal  obstmc- 
tion  is  the  efiusion  of  fluid  from  the  distended  veins  into  the 
peritoneal  cavity,  constituting  the  form  of  dropsy  already  de- 
scribed as  aacilM  {ate  p.  67U).  In  a  large  number  of  cases,  when 
ascites  ha8  developed,  the  liver  is  still  enlarged,  and  can  be  felt 
one  or  more  inches  below  the  rihs  ;  if  the  fluid  be  displaced  by  the 
hand,  as  described  under  Ascites,  the  surface  is  felt  to  he  rough, 
granular,  or  nodular,  and  the  edge  is  rounded.  If  the  organ  has 
ah-eady  conti-acted  below  the  normal,  it  may  be  impossible  to  feel 
it ;  but  the  reuults  of  percussing  the  lower  ribs  to  estimate  the 
vertical  extent  of  hepatic  dulness  are  always  uncertain  in  such  a 
ca^,  since  the  presence  of  fluid  allows  considerable  change  in  the 
relations  of  the  liver,  intestine,  and  abdominal  walla  to  one 
another.  The  spleen  is  often  enlarged  and  may  be  felt.  The 
surface  of  the  abdomen  is  covered  by  large  veins,  running  between 
the  iliac  and  thoracic  trunks.  This  collateral  circulation  is  partly, 
perhaps,  due  to  the  compression  of  the  vena  cava  inferior  by  the 
fluid  in  the  abdomen,  for  the  feet  and  legs  are  often  cedematous  at 
the  same  time  ;  but  it  la  also  a  means  by  which  the  portal  circula- 
tion is  relieved.  This  ia  an  important  point,  for  it  must  be 
remembered  that  the  portal  system  is  not  completely  shut  off 
from  the  geuei-al  circulation,  but  that  there  are,  even  in  health, 
means  of  communication  which  in  cirrhosis  become  greatly  en- 
larged, and  allow  of  some  of  the  blood  in  the  portal  vein  radicles 
reaching  the  right  side  of  the  heart  without  passing  through  the 
liver  it^lf.  Those  which  have  been  described  are  communica- 
tions (1)  between  the  gastric  and  cesophageal  veins  at  the  opening 
in  the  diaphragm ;  (2)  between  the  inferior  mesenteric  and  the 
hemorrhoidal  branches  of  the  internal  iliac  vein  ;  (3)  between  the 
coronary  veins  of  the  stomach  and  branches  of  the  phrenic  veins ; 

(4)  between  branches  of  the  mesenteric  vein  and  the  spermatic 
vein,   or    others    in    the    abdominal    waD.     Frerichs    describea 

(5)  vessels  forming  in  the  adhesions  between  the  liver  and  the 
diaphi-agm  ;  and  (6)  a  large  vein  (accessory  portal  of  Sappey)  has 
sometimes  been  found  running  along  the  round  Kgiunent  of  the 
liver,   by   which    the  portal    vein   communicates   directly   with 
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branches  of  the  epigastric  and  internal  mammaiy.     Sometiines  a 
loud  venous  murmur  is  heard  at  the  epigastrium. 

The  bases  of  the  lungs  are  often  seriously  compressed  by  a  large 
ascites,  and  the  heart  is  displaced  upwards.  The  mine  is  gener- 
ally scanty,  high-coloured,  with  abundant  deposits  of  red  urates, 
and  not  infrequently  a  trace  of  albtunen.  This  may  be  due  to 
pressure  on  the  renal  veins ;  it  is  unsafe  to  diagnose  co-existing 
granular  kidneys  from  that  fact  alone. 

By  the  time  that  ascites  is  well  developed,  the  patient  is  in 
other  respects  often  seriously  ill.  He  is  thin,  weak,  with  sunken 
eyes,  a  slight  tinge  of  jaundice,  and  small  stellate  venules  on  the 
face.  The  temperature  is  mostly  normal,  but  fever  is  sometimes 
present,  as  shown  by  Carrington. 

The  symptoms  remain  much  the  same,  but  the  prognosis  is  very 
unfavourable.  Sometimes  recovery  follows  the  use  of  diuretics  and 
purgatives,  and  the  removal  of  the  fluid  by  tapping,  and  is  no 
doubt  largely  due  to  the  development  of  the  venous  anastomoses 
above  noted.  But  death  often  results  within  a  few  months  of  the 
appearance  of  ascites,  from  exhaustion,  from  haemorrhage,  from 
repeated  tappings,  fix)m  peritonitis  after  tapping,  or,  lastly,  from 
cerebi-al  symptoms  (delirium  and  coma),  which  may  ensue  at  the 
very  time  that  the  fluid  is  becoming  absorbed,  and  carry  off  the 
patient  in  a  few  days.  This  complication  must  be  referred  to  a 
toxaemia  I'esulting  from  the  imperfect  performance  of  the  hepatic 
functions. 

Unilobular  CirrJtosis, — In  the  cases  for  which  this  name  has 
been  resei'ved  the  earlier  indications  that  alcoholic  excess  is 
injuring  the  liver  ai*e  not  confirmed  by  ascites,  but  the  main 
symptom  is  a  more  or  less  intense  jaundice.  If  the  liver  be 
examined,  it  is  found  to  be  very  large  indeed,  reaching  one  or  two 
inches  below  the  umbilicus,  giving  a  ceiiiain  degree  of  prominence 
to  the  abdomen,  and  an  area  of  dulness  which  may  measure  verti- 
caUy  nine  or  ten  inches.  The  surface  may  be  smooth  or  distinctly 
granular  to  the  touch.  The  urine  is  stained  with  bile-pigment , 
but  the  faeces  generally  retain  their  natural  colour  ;  and  the  jaun- 
dice is  attributed  to  the  obstruction  of  some  of  the  small  ducts 
within  the  liver.  After  a  time  the  patient  is  taken  with  all  the 
83rmptoms  of  acute  blood-poisoning ;  he  becomes  delirious,  even 
violently  so,  and  relapses  into  coma.  The  temperature  is  high, 
haemorrhages  occur  under  the  skin  and  from  the  mucous  mem- 
branes, and  he  dies  in  three  or  four  days.  Whether  such  a  termi- 
nation is  necessary  is  doubtful.  I  am  inclined  to  think,  from  the 
case  above  mentioned  (p.  682),  that  if  stimulants  be  withdrawn 
sufficiently  early  such  livers  may  contract,  when  they  may  be 
expected  to  cause  ascites  in  the  usual  way  at  some  future  date. 

Diagnosis. — Cirrhosis  is  often  latent  until  haematemesis,  ascites, 
or  marked  jaundice  discloses  the  secret ;  it  has  been  already  stated 
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that  examination  may  discover  an  enlarged  rough  liver  in  a  tippler 
who  haa  had  no  decided  trouble.  Most  commonly  the  diagnoeis 
has  to  be  made  when  ascites  has  already  appeared,  and  then  the 
history  of  drinking  and  of  hEematemesis,  the  presence  of  an  en- 
tailed hver,  enlarged  spleen,  and  slight  jaundice,  are  sufficient  to 
determine  the  case.  Various  conditions  of  the  liver  and  perito- 
neum causing  ascites  have  been  already  mentioned  (p.  G70),  Of 
these  the  most  importajit  is  tm/tuxr,  which  may  obstruct  the  portal 
vein,  or  its  largest  branches.  The  relation  of  pe7-iA^>atitis  to  ascites 
is  somewliat  uncertain  ;  when  the  two  oo-exist  there  is  often  also 
chronic  peritonitis  and  granular  kidney.  Cmuxr  and  luierele  also 
cause  a  peritonitis,  which  results  in  ascites.  The  former  may  be 
recognised  by  the  occurrence  of  nodules  of  growth  in  different 
parts  of  the  abdomen.  The  latter  often  presents  a  thickening  of 
the  omentum,  which  may  be  mistaken  for  an  enlarged  hver. 
Sometimes  the  diagnosis  can  only  be  made  with  certainty  after  a 
tapping,  when  the  abdominal  organs  can  be  better  examined. 
Hiematemesis  is  more  frequently  the  result  of  cirrhosis  than  of 
any  other  disease  except  gastric  i^cer,  and  is  valuable  in  diagnoeis. 

When  the  chief  symptom  is  jaundice,  and  there  is  no  ascites, 
the  liver  is  mostly  enlarged,  and  nearly  smooth  on  the  surface. 
The  presence  of  bile  in  the  stools  shows  that  the  lai^r  ducts  are 
not  obstructed  ;  and  tenderness  and  some  febrile  action  do  not  ex- 
clude cirrhosis.  In  some  cases  of  cirrhosis  and  jaundice  in  chil- 
dren, a  very  great  enlargement  of  the  spleen  has  been  observed, 
together  with  stunted  growth  of  the  patient  and  marked  clubbing 
of  the  finger-ends. 

The  not  infrequent  coincidence  of  multiple  neuritis  and  cir- 
rhosis from  alcoholism  is  worth  bearing  in  mind. 

TrsAtment.— The  first  essential  is  that  the  ingestion  of  alcohol 
should  be  absolutely  stopped ;  and  in  early  stages,  where  the 
liver  is  still  unoontracted,  and  ascites  has  not  yet  appeared,  it 
seems  likely  that  the  fatal  tennination  may  be  considerably 
delayed.  The  diet  should  be  light  and  easily  digestible ;  the 
bowels  should  be  kept  active,  and  sickness  and  any  dyspeptic 
symptoms  may  be  treated  by  effervescing  salines,  bismuth  and 
bitter  tenics.  But  when  ascites  occurs  it  is  an  indication  of  a 
serious,  and  perhaps  insuperable,  obstruction  to  the  portal  circula- 
tion :  an  attempt  to  promote  it«  absorption  must  be  made  by  the 
use  of  diuretics  and  purgatives.  Of  the  former,  acetate,  nitrate, 
and  bitertrate  of  potassium,  spirits  of  nitrous  ether,  squills,  and 
digitalis  are  most  frequently  given ;  and  the  resin  of  copaiba  in 
doses  of  15  grains  three  times  a  day  sometimes  has  a  beneficial 
effect.  But  the  kidneys  act  at  a  disadvantage  from  the  pressure  of 
the  ascitic  fluid.  Of  purgatives,  sulphate  of  magnesium,  bitartrate 
of  potassium,  compound  jalap  powder,  or  elaterium  may  be  em- 
ployed.    If  these   fail    te   remove  the   fluid,  and  the  abdomen 
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iMM^moH  v(*vy  tf^nse,  paracentesis  is  required,  and  it  may  sometiineB 
1)0  repeated  witli  suocej»  as  the  fluid  re-aocumnlates.  By  many, 
indeed,  early  and  repeated  tapping  is  reoommended,  as  a  more 
HatiHfa(dK)iy  method  than  its  use  at  the  last  moment. 

Other  Forms  of  Atrophy  and  Oontractiok  of 

THE  Liver. 

HoHid<M  the  acute  yellow  atrophy  of  the  liver,  and  the  atrophic 
fonn  r>f  ciirhoKiH,  Kome  other  conditions  are  descrihed  in  which  the 
livor  })«»<x)inoH  very  much  smaller  than  in  health. 

Simple  Atrophy. — This  occurs  chiefly  as  the  result  of  old  age  or 
of  inanition.  The  organ  may  be  reduced  to  half  its  normal  bulk, 
but  th(^re  is  no  alteration  in  its  structure  and  no  induration,  the 
lobuU^  being  diminished  in  proportion  to  the  size  of  the  whole 
organ.  It  pitxluces  no  symptoms.  Partial  atrophy  of  the  liver 
may  n^Kult  fix)m  the  exteioial  pressure  of  organs  in  the  neighbour- 
h(K)d,  or  of  tight-lacing.  Murchison  described  an  atrophy  of  the 
livor  wii.h  a  nodulated  surface,  but  without  any  cirrhosifl.  Never- 
tholoNH,  HU(;h  !i  liver  may  cause  ascites,  and  may  be  indistinguishable 
from  cirrhotic  atrophy  during  life. 

Bed  Atrophy  of  llokitansky,  or  Ohronic  Atrophy  (^  Frerichs. — 
In  these  cahvh  the  organ  is  small,  without  being  indurated ;  it  is 
of  dark  roddish-brown  colour,  and  contains  a  good  deal  of  blood. 
The  hei>atic  cells  are  atrophied,  and  contain  granules  of  brown 
pigment ;  and  lastly,  the  {X)rtal  vessels  are  said  to  be  much  dilated 
Hght  up  to  their  int(>rlobular  branches,  while  the  portal  capillaries 
are  olwtructe<l  by  })rown  pigment,  so  that  they  can  with  difficulty 
be  inj(M'.te<l.  Tha  causes  are  said  to  be  malarious  fevers  and 
dysentii^iy,  or  other  forms  of  ulceration  of  the  alimenteuy  canal. 
It  may  pixHhico  asciU^s,  like  cirrhosis ;  but  there  is  rarely  jaundice, 
and  it  is  to  be  distinguished  mainly  by  the  evidence  of  atrophy 
with  a  smooth  sui-face,  and  by  the  history. 

Atrophy  ftrom  Pexihepatitis  is  also  said  to  occur  {aee  Peri- 
hepititis). 


FATTY  LIVER. 

Tlie  bejmtic  cells  normally  contain  a  small  quantity  of  fat  in  the 
form  of  minute  globules.  IJnder  certain  conditions  of  disease  the 
fat  is  immensely  inci^ased,  and  each  cell  may  contain  such  a  large 
amount  that  the  nucleus  and  outline  of  the  cell  are  entumy 
obscured,  and  the  cell  itself  might  be  supposed  to  be  destroyed. 
This  change  takes  place  fli'st  at  the  peripheiy  of  the  lobule ;  later 
the  whole  is  invaded.  The  liver  is  much  enlarged,  it  has  a  smooth 
surface,  is  somewhat  rounded  at  the  edge,  on  section  has  a  whitish- 
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yeUow  colour  and  uniform  appearance,  and  it  may  actually  float  in 
water.  This  fatty  infiltration  occurs  under  two  seta  of  conditionB. 
One  is  in  association  witL  general  obesity  and  fatty  degeneration 
of  other  organs,  such  as  the  heart  and  muscles.  A  similar  change 
takes  place  in  eome  drinkers.  The  other  follows  emaciating  disease, 
especially  phthisis,  and  sometimes  cancer.  In  phthisis  it  may  be 
explained  by  supposing  that  the  fat  cannc*  be  disposed  of  from 
defective  respiratory  powers. 

The  fatty  liver  is  painless ;  it  can  readily  be  felt  as  a  large, 
smooth  organ  in  phthisis ;  but  it  may  be  lees  eaay  in  obeeit;,  on 
account  of  the  thickness  of  the  abdominal  walls,  Dyspeptic  sym- 
ptoms and  deficient  secretion  of  bile  are  referred  to  fatty  liver. 

A  partial  form  of  fatty  change  occurs  a^  a  result  of  long-continaed 
congestion  in  the  nutmeg  liver  of  heart  disease;  the  fatty  infiltra- 
tion is  confined  to  the  periphery  of  the  lobules. 

As  contrasted  with  tiie  above  deposit  of  fat  in  hepatic  cells, 
which  still  persist  intact,  an  actual  Jatttf  degeneration  with  com- 
plete destruction  of  the  cell  takes  place  as  a  result  of  acute  yellow 
atrophy,  and  notably  in  poisoning  by  ph(»phoruB. 


LABDAOEOUS  DISEASE  OF  THE  LIVEE. 

(Amyloid  JAver.     Waxy  Liver.) 

Iiardaceous  degeneration  has  been  already  referred  to  in  c<m- 
nection  with  empyema  and  phthisis ;  and  as  the  liver  is  one  of 
the  organs  which  is  most  frequently  implicated,  a  short  account 
of  the  degeneration  must  here  be  given.  It  consists  in  the  for- 
mation in  the  tissues  of  a  firm,  colourless,  translucent  material, 
which  gives  a  special  reaction  with  certain  colouring  agente. 
Thus,  iodine  in  tincture  or  aqueous  solution  turns  it  a  rich  brown- 
red  or  claret  colour.  The  iodine  may  be  applied  to  a  section  of 
the  fresh  organ,  with  the  simple  provision  that  it  shall  be  washed 
free  of  blood,  and  the  affected  parte  are  then  mapped  out  by  the 
characteristic  tint.  The  subsequent  addition  of  dilute  sulphuric 
acid  changes  this  to  a  dark  purple  hue.  MethylaniKne- violet  or 
gentian-violet  turns  lardaceoua  matter  red,  while  the  surrounding 
healthy  tissue  is  stained  blue. 

The  material,  which  was  thought  from  the  iodine  reactions  to 
be  of  a  starchy  nature,  has  been  shown  to  contain  nitrogen,  and 
to  have  a  chemical  composition  like  the  difi'erent  forma  of  albu- 
men ;  the  term  amyloid  is  therefore  scarcely  correct,  and  the 
names  lardaceous  and  wa^,  which  refer  to  the  firm  consistence  of 
the  organs  affected,  are  at  present  more  suitable, 

It  resista  chemical  action  and  putrefaction.   The  tissues  invaded 
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by  it  are,  first  in  point  of  time,  the  walls  of  the  blood-vessels, 
especially  the  inner  and  middle  coats,  and  the  muscular  fibres  of 
the  same ;  secondly,  various  connective  tissues ;  and  lastly,  if  at 
all,  the  gland-cells  of  an  organ.  That  it  is  not  simply  a  degenera- 
tion seems  to  be  shown  by  the  fact  that  the  affected  organs  are 
enlai'ged — -that  is,  that  there  is  more  material  added  than  corre- 
sponds to  what  is  displaced.  It  has  been  suggested  that  it  is  due 
to  a  transudation  from  the  blood  reacting  on  the  substance  of  the 
tissue  (Ziegler,  Payne). 

It  occurs  most  often  in  the  spleen,  kidneys,  liver,  intestines, 
and  stomach ;  and  with  decreasing  frequency  in  the  supra-renal 
capsules,  lymphatic  glands,  thyi-oid,  aorta,  ovaries,  and  uterus. 

Lardaceous  degeneration  can,  in  the  vast  majority  of  cases,  be 
attributed  either  to  prolonged  suppuration  from  phthisis,  syphilis, 
tubercular  disease  of  bones  and  joints,  and  empyema,  or  to 
syphilis,  without  suppuration.  Other  cachectic  conditions  have 
been  present  in  a  few  instances.  The  way  in  which  these  causes 
operate  is  still  unceitain.  Dickinson's  view  is  that  the  pus 
drains  ofi"  a  quantity  of  alkali  from  the  body,  and  that  the  lanla- 
ceous  material  is  deposited  in  consequence.  But  this  is  not  free 
from  objection  when  suppuration  is  the  cause,  and  it  has  failed 
hitherto  to  explain  the  cases  due  to  syphihs  alone. 

In  the  liver  the  lardaceous  change  attacks  the  capillaries  of  the 
lobules,  and  first  of  aU  those  in  the  mid-zone,  which  are  most 
intimately  connected  with  the  divisions  of  the  hepatic  artery. 
As  this  deposit  increases  the  hepatic  cells  are  compressed  and 
atrophied,  but  they  are  only  occasionally  the  seat  of  lardaceous 
deposit.  The  liver  becomes  enormously  enlarged,  has  a  smooth 
surface,  a  somewhat  rounded  edge,  and  is  entirely  free  from 
pain  or  tenderness.  The  disease  causes  no  jaundice.  It  arises 
from  the  seveitil  causes  mentioned — namely,  phthisis,  prolonged 
suppiu'ation,  syphilis,  or  other  cachexia ;  and  is  accompanied  by 
a  similar  change  in  other  organs,  producing  enlarged  spleen, 
albuminuria,  and  diarrhcea.  A  lardaceous  liver,  which  is  at  the 
same  time  the  seat  of  syphilitic  gummata  or  cicatrices,  naturally 
loses  its  uniform  smooth  surface,  but  may  be  recognised  by  its 
other  associations.  The  portal  circulation  is  not  obstructed  by 
the  lardaceous  change,  and  although  ascites  is  not  infrequently 
present,  it  is  mostly  associated  with  general  anasarca,  and  must  be 
referred  with  it  to  co-existing  disease  of  the  kidneys. 

Prognosis. — This  is  very  bad,  but  decrease  of  the  enlargement 
after  efficient  surgical  ti-eatment  has  been  recorded. 

Treatment. — The  cause  must  be,  if  possible,  removed.  This  is 
impracticable  in  phthisis ;  but  other  sources  of  suppuration  may 
perhaps  be  treated  surgically;  and  potassitun  iodide,  cod-liver 
oil,  iron,  quinine,  and  other  tonics  should  be  given.  Mercury  and 
potassium  iodide  should  be  used  in  syphilitic  cases. 


SYPHILITIC   DISEASE   OF  THE   LIVEE. 


Other  Enlabgeuems  of  tuk  Livek. 

Eolaigement  of  the  livei-  also  occurs  in  leuchffimta,  and  h  eimple 
hypei-tropby  is  described  by  uuthois ;  but  little  is  known  of  the 
conditions  under  which  thiu  lost  occurs. 


SYPHILITIC    DISEASE   OF    THE   LIVER. 

This  may  be  cmigenilal  or  acquired. 

C<mgenilal  typhilia  occurs  in  two  forms ;  first,  as  an  interstitial 
hepatitis ;  secondly,  as  gumnui.  The  diffuse  change  begins  as  a 
cellular  infiltration,  which  develops  into  a  fibroid  induration,  and 
is  geneiuUy  most  marked  in  the  interlobular  spaces ;  but  some- 
times it  invades  the  lobules,  and  surrounds  each  cell  with  a  layer 
of  fibi'ous  tissue,  constituting  a  true  intercellular  cirrhosis,  and 
leading  to  considerable  enlargement  of  the  organ.  Probably  con- 
tnkction  may  take  place  sul^equently.  Gummata  and  cicatriceB 
are  less  common  than  in  the  acquired  disease. 

j^c^uireif  «i/;fAi/i<  also  pi'oduces  diffuse  hepatitis  and  gummata, 
but  the  latter  are  much  more  freciuent.  They  present  the  general 
features  of  gumma  in  other  situations,  being  more  or  less  circular, 
yellow  masses,  tough,  and  elastic,  surrounded  by  a  zone  of  grey 
fibrous  tissue,  from  which  branch  off  numerous  bands  into  the 
a<ljacent  hepatic  substiLnce.  The  contraction  of  the  fibrous  tissue 
tends  to  produce  a  depression  or  fissure  on  the  surface  of  the 
liver,  at  the  bottom  of  which  lies  the  gumma  which  has  caused  it; 
iind  so  the  organ  may  become  coarsely  lobulated  and  deformed. 
Gummata  not  infrequently  break  down  in  the  centre  into  a  puri- 
form  detritus ;  on  the  other  hand,  they  may  become  completely 
fibrous,  so  that  nothing  remaina  but  a  depressed  scar ;  or  cal- 
careous gifluules  may  be  deposited  in  them.  Livers  affected  with 
gummata  often  undergo  the  lardaceous  degeneration,  in  con- 
sequence of  which  they  may  be  of  large  size  in  spite  of  cicatricial 
contractions.      Perihepatitis    is  another  change  resulting  from 

Symptoms. — Occasionally  a  large  gumma  may  form  a  promi- 
nence on  the  anterior  sui-face  of  the  liver,  smooth  and  elastic,  and 
strongly  suggestive  of  a  hydatid  or  other  cyst.  More  often,  but 
probably  in  later  stages,  syphilitic  livers  are  large,  hard,  irr^ular 
on  the  surface,  and  deformed,  from  the  contraction  of  the  fibrous 
cicatrices.  Neither  ascites  nor  jaundice  is  necessarily  present,  but 
in  pai-ticular  cases  they  may  occur  from  the  pressui-e  of  a  gumma 
upon  the  portal  vein  or  the  bile^luct.  Albuminuria  from  co- 
existing lardaoeouB  disease  of  the  kidney  is  often  associated  with 

2z 
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it     A  gumma  is  Bometimee  accompanied   by  decided  fever  of 
hectic  type. 

Tre&tment.^-We  may  hope  for  some  beoefit  from  potassium 
iodide  in  early  cases ;  but  in  those  with  old  cicatrices  and  exten- 
sive lardaceoua  disease,  little  good  can  result,  beyond,  perhaps,  the 
prevention  of  further  mischief. 


TUBEBOLE  OF  THE  LIVEB. 

This  is  almost  invariably  a  part  of  a  general  tuberculosis.  It 
occurs  either  as  minute  greyish-yellow  gmnulations,  lees  than  a 
pin's  head  in  size;  or  of  somewhat  lai^er  (3-5  mm.),  bright, 
yellow  masses,  more  easily  detached  from  the  surrounding  liver- 
tissue.  These  larger  masses  are  often  softened  into  a  cavity  in 
the  centre,  which  is  deeply  stained  with  bile.  As  a  rule,  no  local 
symptoms  accompany  hepatic  tuberculosis ;  but  occasionally  a 
general  enlargement  of  the  liver  results ;  and  in  rare  cases  there 
is  jaundice  {see  Miliary  Tuberculosis,  p.  137). 


HEW  GROWTHS  IN  THE  LIVEB. 

The  only  tumour  of  the  liver  that  is  at  all  common  is  cs 
Of  others,  cavernous  angeiomata,  simple  cysts,  and  the  lympho- 
roatous  deposits  associated  with  Hodgkin's  disease  are  the  most 
frequent.  They  rarely  cause  definite  symptoms.  Cases  of  spindle- 
cell  sarcoma,  melano-aarcoma,  cysto-sarcoma,  myxoma,  and  ade- 
noma have  been  recorded. 

Gabci.noha  of  thx  Liver, 

Patholog7. — Primary  carcinoma  occurs,  according  to  2iegler, 
in  three  forms — as  nodules  appearing  in  any  part  of  the  liver, 
as  a  diffuse  infiltration,  and  as  a  growth  confined  to  the  inter- 
lobular connective  tissue.  In  its  structure  it  often  consists  of  a 
typical  clump  of  epithelial  celb;  or  they  may  be  formed  on  a. 
glandular  type  with  cylindrical  cells.  But  more  than  three- 
fourths  of  the  cases  of  cancer  of  the  liver  are  secondary  to 
cancerous  deposits,  either  in  the  liver  itself  or  in  other  organSr 
especially  the  stomach  and  pylorus,  the  small  or  large  intestine, 
the  gall-bladder,  the  glands  in  the  portal  fissure,  the  uterus,  the- 
female  breast,  or  the  vertebne.  A  not  infrequent  antecedent  of 
cancer  is  the  presence  of  gall-stones  in  the  gall-bladder  or  in  the 
eyetic  or  comtnon  duct.     The  cancer-cells  are  earned  to  the  liver 
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by  bnmchett  of  the  portel  yein,  and  lodged  in  the  lobular  capil- 
laries. The  foi-m  of  the  secoodaiy  cancer,  whether  soft  or  hard, 
or  melanotic,  is  determined  to  a  certain  extent  by  the  nature  of 
the  primary  growth. 

If  the  cancer  is  diffused,  the  liver  is  merely  enlarged ;  but  when 
it  exists  in  the  form  of  nodules,  or  separate  tumoura,  the  liver 
takes  at  the  same  time  the  most  varied  shapes.  Each  nodule 
tends  to  grow  evenly  in  every  direction  and  thus  to  keep  a 
globular  form,  and  when  it  reaches  the  surface,  it  will  project 
as  a  hard,  convex,  or  hemispherical  outgrowth.  But  as  the 
nodules  become  lai^er — for  instance,  one  and  a  half  to  two  inches 
in  diameter — they  often  break  down  in  the  centre  into  granular 
and  fatty  detritus,  and  as  a  consequence  those  that  project  on 
the  surface,  being  unsupported  on  one  side,  sink  in  and  form  a 
central  depression  or  utrUnlieation,  which  is  a  very  characteriatic 
feature  of  the  canoerous  liver  as  felt  through  the  anterior  ab- 
dominal wall.  The  lower  edge  of  the  liver  is  also  irregular  and 
nodulated.  On  section,  Buch  a  liver  presents  irregular  areas  of 
white  cancer  growth,  with  a  more  or  less  circular  outline ;  the 
larger  ones  are  softening  in  the  centre,  and  many  of  them  are 
blotched  by  hiemorrhages.  The  intervening  hepatic  tissue  is 
often  of  a  deep  brown  or  yellow  colour.  Where  the  cancer  has 
started  from  the  gall-bladder,  or  the  bile-duct,  or  has  grown  in 
from  the  portal  fissure,  the  growth  is  most  extensive  in  that 
region,  or  may  be  quite  confined  to  it.  Sometimes  the  empty 
gall-bladder,  or  a  gall-bladder  containing  some  calculi,  is  embedded 
in  a  mass  of  cancer.  Cancer  nodules  near  the  portal  fissure  may 
compress  the  bile-duct  or  the  portal  vein,  and  the  latter  may  be 
entii'ely  filled  by  the  new  growth. 

.£ti<dogy.^The  chief  features  in  the  letiology  of  cancer  of  the 
liver  are  its  relations  to  the  various  primary  lesions  above 
mentioned,  and  to  gall-stone  troubles  of  older  dat«.  Like  cancer 
elsewhere,  it  is  most  common  between  the  ages  of  forty  and 
fifty. 

Symptoms.— Cancer  of  the  liver  usually  gives  rise  to  a  good 
deal  of  pain,  affecting  the  right  hypoehoodrium,  shoulder,  and 
loins.  At  first  not  much  more  than  a  sense  of  weight  and  un- 
easiness, it  afterwards  becomes  severe  and  lacinating,  and  is 
accompanied  by  tondemesa.  Occa^onally,  however,  pain  is 
absent.  The  liver,  as  already  stated,  is  enlarged ;  it  may  reach 
far  below  the  umbilicus,  and  over  towards  the  left  side;  the 
nodules  are  prominent  on  the  surface,  and  the  irregulnr  outline 
may  even  be  seen  in  profile.  For  the  most  part  the  enlargement 
is  in  a  downward  direction,  but  large  masses  may  grow  from  the 
convex  surface,  and  force  up  the  diaphragm  so  a.t  to  compress 
the  base  of  the  lung.  The  surface  of  the  cancerous  mass  is,  as  a 
rule,  of  almost  stony  hardness,  distinctly  more  hard  than  lar- 
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daceous  disease,  or  ciiThosis,  and  the  transition  from  hard  canoer 
to  the  soft  normal  tissue  can  often  be  recognised.  Jaundice 
occurs  in  about  half  the  cases,  and  can  generally  be  shown  to 
result  from  pressure  on  the  main  bile-duct,  especially  in  those 
cases  where  the  cancer  starts  from  the  portal  fissure.  Similarly, 
ascites  is  often,  but  not  always,  present,  and  rarely  is  the  fluid  as 
abundant  as  it  may  be  in  cirrhosis.  It  mostly  depends  on  direct 
pressure  on  the  portal  vein  or  its  large  branches ;  occasionally  on 
a  co-existing  peritonitis.  The  emaciation,  pallor,  and  prostration 
common  to  malignant  diseases  of  the  abdominal  viscera  are  also 
present. 

Diagnosis. — A  jaundice  of  some  months'  standing  in  an  old 
person  with  an  enlarged  liver  is,  in  the  great  majority  of  cases, 
due  to  cancer ;  though  occasionally  the  bile-duct  may  be  obstructed 
permanentlv  by  a  gall-stone.  If  nodules  of  cancer  can  be  felt  on 
the  liver,  tne  diagnosis  is  so  much  the  more  certain.  In  cases 
without  jaundice,  the  large,  irregular,  and  bossy  liver,  and  the 
emaciation  of  the  patient  are  generally  distinctive.  Lardaceous 
and  cirrhotic  livers  are  less  hard  and  more  uniform;  syphilitic 
livers  may  be  irregular  and  painful,  but  often  occur  in  younger 
people,  and  have  their  own  special  history.  A  long  history  of 
gall-stones  does  not  exclude,  but  rather  favours  the  possibility  of 
cancer. 

Prognosis. — This  is  hopelessly  bad ;  the  duration  is  rarely 
more  than  twelve  months,  and  the  softer  forms  of  growth  may 
kill  within  a  month  or  two. 

Treatment. — This  can  be  only  palliative,  and  consists  in 
relieving  pain  and  in  meeting  other  symptoms,  mostly  of  the 
digestive  organs,  such  as  vomiting,  flatulence,  and  constipation. 
The  diet  should  be  light  but  nutritious,  and,  considering  the 
functions  of  the  liver,  saccharine  and  oily  substances  should  be 
sparingly  given. 
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Hydatid  tumours  are  cysts  which  contain  a  colourless,  non- 
albuminous  liquid,  and  which  arise  as  a  stage  in  the  development 
of  an  intestinal  worm,  the  Tcenia  echinococcus.  They  may  occur 
in  any  part  of  the  body,  such  as  the  brain,  lung,  spleen,  perito- 
neal cavity,  intermuscular  spaces,  or  spinal  canal,  but  are  most 
frequent  in  the  liver;  and  accordingly  the  description  of  their 
growth  will  be  given  in  this  place. 

The  Tamia  echinococciLS  is  a  minute  tapeworm,  measuring  only 
one-quarter  of  an  inch  and  consisting  of  four  segments,  of  which 
the  first  has  booklets  and  suckers,  and  the  last,  longer  than  the 
other  three  put  together,  forms  the  mature  progloUia  (tee  p.  656). 
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This  worm  inhnbits  the  intestines  of  the  dog,  and  its  cystic  form 
infests  the  sheep,  just  aa  the  cystic  form  of  the  human  Ttrnia 
so/iwm  is  found  in  pigs,  and  that  of  the  Tania  mediocaniMfUa  in 
cattle.  If  the  ova  of  the  dog's  tenia  by  any  accident  reach  the 
human  intestine,  an  embryo  in  due  time  escapes,  and  finds  its 
way  to  the  liver,  where  it  loses  ite  hooks,  and  is  transformed  into 
a  vesicle  or  cyst,  containiag  a  clear  liquid.  Its  walls  consist  of 
an  outer  laminated  very  elastic  layer,  and  an  inner,  parenehy- 
maUnis,  layer,  containing  granular  matter,  cells,  muscle  fibres, 
and  a  vascular  system.  As  it  grows  it  sets  up  a  cerla^in  amount 
of  in'itation  in  the  tissue  around  it,  and  a  layer  of  fibrous  tisEue 
is  developed  in  immediate  contact  with  it.  The  liquid  is  clear, 
or  just  opalescent,  of  specific  gravity  1005  or  1007,  and  free  from 
albumen  ;  but  it  is  said  to  contain  a  small  quantity  of  grape  sugar, 
and  succinate  of  ammonium. 

As  the  cyst  grows  it  may  be  reproductive  in  three  ways. 
Fiist,  when  the  cyst  has  reached  the  size  of  a  walnut,  it  develops 
from  its  inner  parenchymatous  layer  smaller  cysts,  which  remain 
attached  by  a  pedicle,  and  in  which  are  formed  from  three  to  six 
or  more  scolicea— -that  is,  small  cyst-like  bodies  with  four  suckers 
and  a  ring  of  hooklets  at  one  end.  The  cystfl  containing  tbem 
ai'e  called  brood  eapguleg,  and  are  sometimes  so  numerous  as  to 
give  a  velvety  appearance  to  the  inner  surface  of  the  hydatid 
cyst.  Secondly,  the  original  cyst  produces  so-called  daitgkter- 
ei/eti,  either  directly  from  the  brood  capsules  which  then  become 
<letached,  or  by  independent  growth  between  the  two  layers  of 
the  cyst,  and  subsequent  discharge  into  its  interior.  The 
daughter-cysts  have  the  same  structure  as  the  original,  or  mother- 
cj»t,  and  may  produce  within  themselves  granddavghler-eyali. 
Thus,  a  mother-cyst  may  contain  hundreds  or  thousands  of  cysts, 
of  all  sizes,  from  a  pea  upwards.  This  is  called  endogen(m»  cyst- 
formation.  Thirdly,  daughter-cysts  formed  between  the  layers 
may  be  discharged  externally  into  the  liver  (or  other  organ), 
con.ttituting  exogenous  cyst-formation  ;  and  this  is  more  common 
in  animals. 

A  hydatid-cjwt  may  be  sterile,  producing  neither  brood  capsuled 
nor  daughter-cyst«. 

A  very  rare  kind  of  hydatid  is  the  mvUilonilar  hydatid.  It 
forms  a  hard  globular  mass,  consisting  of  a  number  of  cavitiett 
or  alveoli,  about  the  size  of  peas,  with  transparent,  jelly-like 
contents,  which  Virchow  showed  to  be  the  remains  of  hydatid 
cysta.  Scolices  are  sometimes  found,  but  the  cysts  are  mostly 
sterile. 

The  oi'dinary  hydatid  cyst  may  grow  to  an  enormous  size,  so  as 
to  contain  several  pints  of  finid,  and  it  thus  constitutes  a  tumour 
which  exerts  comsiderable  pressure  on  surrounding  parts. 

Qbangea  in  the  Oy&t. — A  hydatid  cyst  may  last  for  several  years, 
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without  any  essential  change  beyond  its  growth ;  but  its  existence 
may  be  shortened  (1)  by  spontaneous  rupture ;  (2)  by  death  and 
conversion  into  a  harmless  mass ;  and  (3)  by  suppuration.  The 
exact  cause  of  death  is  not  always  clear ;  it  has  been  thought  to 
be  due  to  the  entrance  of  bile  into  the  cyst,  or  to  the  external 
capsule  becoming  too  rigid  to  allow  of  the  nutrition  of  the  daugh- 
ter-cysts ;  but  Fagge  mentions  cases  which  are  opposed  to  either 
view.  In  any  case,  the  result  is  that  the  hydatid  is  converted 
into  a  mass  of  opaque  membranes,  more  or  less  closely  packed 
together,  and  mixed  with  a  yellow  pasty  or  putty-like  material,  in 
which  calcareous  salts  and  cholesterin  crystals  can  be  recognised. 
Very  rarely  the  contents  of  the  cyst  are  converted  into  a  gelati- 
nous substance,  containing  abundance  of  albumen  and  chlorides 
(Bruce  and  Sheild).  If  suppuration  takes  place,  the  hydatid  is 
also  killed,  and  the  abscess  thus  formed  contains  shreds  of  hydatid 
membrane,  and  the  silicious  booklets  from  the  heads  of  the  scolioes. 
On  the  other  hand,  the  spontaneous  rupture  of  a  cyst  is  followed 
by  suppuration. 

Symptoms. — Of  these  the  most  impoiiant  is  the  swelling  which 
the  liver,  enlarged  by  the  presence  of  the  hydatid,  forms  in  the 
upper  part  of  the  abdomen.  If  the  cyst  is  deeply  seated,  or  on  the 
upper  surface  of  the  liver,  the  swelling  may  be  entirely  due  to  the 
displaced  or  enlarged  liver ;  if  the  hydatid  is  near  the  anterior 
surface,  it  forms  a  distinct  globular,  or  hemispherical  prominence, 
which  is  tense,  elastic,  and  if  of  suflScient  size,  distinctly  fluctu- 
ating. Such  cysts  sometimes  present  what  is  known  as  the  hydatid 
thrill.  If  the  finger  or  fingers  of  the  left  hand  are  laid  on  the 
tumour,  and  are  struck  with  the  tips  of  the  fingers  of  the  right 
hand,  a  vibration  is  set  up  which  can  be  felt  for  some  little  time 
by  those  of  the  left  hand  which  remain  applied.  It  is,  however, 
by  no  means  always  present,  and  it  is  of  doubtful  significance,  since 
it  is  probably  due  merely  to  the  tension  of  the  cyst- wall,  and  may 
therefore  presumably  be  obtjiined  in  other  cysts,  if  tightly  filled. 

Cysts  which  do  not  merely  project  from  the  lower  surface  of  the 
liver,  but  occupy  its  substance  or  upper  part,  frequently  exert  a 
local  pressure  upon  the  ribs  and  diaphragm,  so  that  the  right  side 
of  the  chest  is  markedly  bulged,  the  lower  ribs  are  lifted  up,  and 
the  costal  angle  of  that  side  (the  angle  between  the  right  nuu*gin 
of  the  ribs  and  the  middle  line)  becomes  larger  than  that  of  the 
opposite  side.  Tlie  base  of  the  lung  is  often  compressed,  and  dul- 
ness  occupies  the  lower  jjart  of  the  right  chest,  sometimes  to  be 
distinguished  from  that  of  pleuritic  effusion  by  the  margin  of  its 
dulness  being  high  in  the  axillary  line,  and  falling  lower  as  it 
reaches  the  spine  ;  whereas  the  upper  margin  of  dulness  of  pleural 
fluid  is  at  the  same  level  all  round. 

A  comparatively  small  cyst  may  happen  to  press  on  the  portal 
vein  and  cause  ascites,  or  on  the  bile-duct  and  cause  jaundice. 
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Pain  13  Dot  generally  a  prcauiDent  symptom  in  hydatid  tumour 
of  the  liver.  It  may  be  entirely  absent  or  it  may  be  severe,  even 
whea  the  tumour  is  tnnalL  It  eometimes  depends  on  the  occur- 
rence of  peritonitis  over  the  cyst,  or  on  the  mere  size  of  the  cyst 
causing  much  local  tension.  The  health  of  the  patient  is  gener- 
ally good,  and  at  first  entirely  unafiected  by  the  presence  of  the 
hydatid. 

Suppuration  of  the  cyst  is  commonly  indicated  by  the  onset  of 
pain,  or  its  increase  if  formerly  present ;  the  patient  loses  health 
and  strength,  and  has  elevation  of  temperature,  and  perhaps  rigors. 
He  lias,  indeed,  an  abscess  of  the  liver,  with  its  accompanying  con- 
ditions ;  and  this  abscess  may,  similarly,  point  and  discmarge  its 
contents  in  difierent  directions.  Bupture  through  the  abdominal 
parietee  has  occurred  with  varying  results ;  perforation  into  the 
stomach  or  alimentary  canal  may  be  followed  by  recovery,  daugh- 
ter-cysts and  portions  of  the  mother-cyst  escaping  by  the  fncee  or 
by  vomiting.  Or  the  cyst  opens  into  the  base  of  the  lung,  and 
pus,  cysts,  and  bile-pigment  are  expectorated,  also  with  a  favour- 
able result  in  some  cases.  Rupture  into  the  pleura,  pericardium, 
or  peritoneum  is  nearly  always  fatal,  the  exception  being  most 
likely  to  occur  in  the  case  of  the  peritoneum.  Sometimes  the 
hepatic  vein,  or  the  inferior  vena  cava  has  been  opened,  and 
daughter-cysts  have  been  carried  into  the  right  ventricle  and  have 
blocked  the  branches  of  the  pulmonary  artery ;  and  the  portal 
vein  has  also  been  invaded.  If  the  cyst  communicatee  with  the 
biliary  passages,  bile  mixes  with  the  fluid,  and  stains  the  daughter- 
cysts,  causing  the  death  of  the  parasite.  Conversely,  the  oysta 
may  lodge  in  the  bile-ducts  and  cause  jaundice. 

Diagnosia. — Hydatid  is  distinguished  by  its  being  a  localised 
swelling  of  the  liver,  of  long  duration,  and  not  affecting  the  health 
of  the  patient.  Where  it  is  accessible  to  palpation,  its  round, 
elastic,  and  fluctuating  properties  distinguish  it  from  most  other 
enlargements  of  the  liver.  Sometimes  a  hydronephrosis  may 
closely  simulate  a  hydatid,  but  generally  it  ts  distinguished  by  a 
lower  position,  by  the  colon  lying  in  front  of  it,  and  by  the 
slightness  of  its  movement  on  inspiration.  The  test  of  a  hydatid 
cyst  is  the  nature  of  the  fluid  drawn  from  it  by  aspiraticm  or  trocar 
and  cannula.  This  has  the  properties  already  described  ;  in  addi- 
tion, it  may  contain  some  Bocculi,  consisting  of  detached  scotices, 
or  the  minute  booklets  which  are  their  most  characteristic  features. 
These  measure  about  -ywin!  ^^'^^  in  length,  are  slightly  curve<l,  and 
present  a  prominence  on  the  concave  side,  which  makes  them 
almost  triangulai'. 

When  supputHtion  has  taken  place,  it  is  indicated  by  the  local 
pain,  tenderness,  and  prominence,  combined  with  the  constitutional 
disturbance;  and  the  previous  history  will  generally  help  to  dis- 
tinguish the  hydatid  from  the  tropical  or  pyasnic  abscess. 
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In  the  case  of  a  supposed  pleuritic  effusion,  hydatid  may  be 
suspected  if  there  is  disproportionate  displacement  of  the  liver 
downwards,  or  if  there  are  other  hepatic  symptoms.  It  is  proved 
by  the  withdrawal  of  clear  hydatid  fluid,  or  thick  fluid  stained 
with  bile,  or  of  thick  grumous  or  oflfensive  pus  containing 
booklets. 

Treatment. — This  is  almost  entirely  surgical  in  its  nature; 
medicines  have  no  influence  upon  the  growth  of  the  parasite. 
The  fluid  may  be  withdrawn  from  the  cyst  by  the  aspirator,  and 
this  of  itself  appears  to  be  fatal  to  the  parasite ;  at  any  rate,  a 
cure  has  often  followed  this  simple  proceeding.  Fagge  states  that 
the  re-accumulation  of  fluid,  which  is  observed  after  aspiration,  is 
not  due  to  fresh  hydatid  fluid,  but  to  inflammatory  serum,  which 
again  after  a  time  subsides,  leaving  the  cyst  inert. 

But  in  most  cases  it  seems  desirable  to  make  a  free  incision, 
and  insert  a  drainage  tube.  Adhesion  of  the  liver  to  the  parietes 
may  be  secured  before  the  cyst  is  opened.  Suppuration  necessarily 
takes  place,  a  drainage  tube  has  to  be  kept  in,  and  the  cyst  gradually 
contracts. 

Tn  a  few  cases  success  has  attended  the  method  of  electrolysis, 
by  means  of  needles  inserted  into  the  cyst  and  connected  with  a 
galvanic  battery,  but  the  explanation  of  the  result  is  not  clear. 

If  the  cyst  has  already  suppurated,  it  must  be  opened  and 
treated  in  the  same  way  as  an  ordinary  hepatic  abscess. 

Prevention. — Since  the  hydatid  of  man  is  obtained  from  the 
Taenia  echinococcus  of  the  dog,  and  that  is  propagated  by  means  of 
the  sheep  and  pig,  it  is  desirable — first,  to  prevent  dogs  from  eat- 
ing ofl^l  from  sheep  and  pigs  ;  and  secondly,  to  destroy  the  tape- 
worms (or  their  ova)  developed  in  the  dog.  For  this  last  purpose 
it  has  been  recommended  to  purge  dogs  periodically,  and  to  bum 
or  bury  their  excreta  ;  further,  to  scald  frequently  the  floors  of 
their  kennels. 


OATABBHAL  JAUNDICE. 

{Catarrh  of  the  Bil^-Ducts.) 

This  is  one  of  the  commonest  forms  in  which  jaundice  occurs. 
It  is  generally  believed  to  be  caused  by  obstruction  of  the  common 
bile-duct  by  catarrhal  inflammation,  which  has  spread  up  from  the 
duodenum,  and  which  has  caused  thickening  of  the  mucous  mem- 
brane of  the  duct,  with  or  without  some  excess  of  its  secretion. 
As  the  patient  almost  invariably  recovers,  opportunitias  of  verify- 
ing the  diagnosis  are  quite  exceptional ;  and  hence  the  patholo- 
gical cause  of  an  apparently  catarrhal  jaundice  may  sometimes  be 
open  to  doubt. 
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etiology. —CfttAirbal  jaundice  ie  especially  frequent  in  early 
life.      It  is  often  associated  with  evidences  of  gastro-duodenBl 

catarrh,  but  these  are  not  always  present.  Murchiaon  called 
attention  to  a  catarrh  of  the  biie-ductB  occurring  in  gouty 
persons,  and  occaeionally  in  constitutional  syphilis.  It  may  also 
be  set  up  by  local  diseases  of  the  bile-ducts,  such  as  gall-stones, 
but  here  tiie  jaundice  results  from  the  gall-stone,  and  any  symptoms 
due  to  the  secondary  catarrh  would  be  subsidiary.  It  is  usual  to 
associate  with  catarrhal  jaundice  the  well-known  instances  of 
jaundice  from  fright,  the  main  features  of  which  are,  at  any  rate, 
similar ;  and  also  the  cases  of  "  epidemic  jaundice,"  in  which  it 
seems  likely  that  a  toxic  agent  is  at  work.  The  jaundice  of  acute 
illnesses,  pneumonia,  typhoid,  Ac.,  may  possibly  be  catarrhal. 

Symptoms.— The  patient  may  have  indigestion,  weight,  pain,  or 
distension  of  the  stomach  after  food,  with,  perhaps,  occasional 
sickness  for  three  or  four  weeks  before  the  jaundice ;  and  in  other 
cases  it  may  occur  after  unusual  indulgence  in  particular  kinds 
of  food  •  but  in  very  numerous  instances  the  patient  knows  abso- 
lutely nothing  of  his  illness  until  he  himself  sees  in  the  looking- 
glass,  or  is  told  by  his  friends,  that  his  skin  is  scquirjng  a  yellow 
tinge.  Occasionally,  the  jaundice  is  preceded  by  severe  pains  in 
the  limbs.  A  chnmcteristic  jaundice  then  develops,  the  ddn  and 
conjunctiva  lire  of  a  bright  yellow  colour,  the  urine  is  yellowish- 
brown,  or  as  dark  as  porter,  and  gives  the  play  of  colours  with 
nitric  acid  ;  the  fieces  are  pale,  or  clay -colon  red.  The  temperature 
is  generally  normal,  and  there  may  be  no  constitutional  disturbance, 
the  patient  being  able  to  do  his  work  as  usual ;  but  often  he  is 
languid,  indisposed  for  exertion,  with  a  bad  appetite,  and  some 
nausea.  There  is  mostly  no  pain  in  the  hepatic  region,  and  not 
even  tenderness  ;  but  both  may  be  present  in  moderate  degree. 
The  liver,  also,  is  often  not  at  all  enlarged,  but  sometimes  its  dul- 
ness  reaches  one  or  two  finger-breadths  below  the  margin  of  the 
ribs,  and  the  edge  may  then  be  felt,  as  well  as  the  distended  gall- 
bladder. The  bowels  are  variable,  most  often  constipated,  occa- 
sionally loose.  The  pulse  may  be  unaffected,  but  it  is  especially 
in  this  form  of  jaundice  that  abnormally  slow  pulses  have  been 
recorded. 

The  illness  lasts  from  two  to  five  or  six  weeks,  and  the  jaundice 
gradually  disappears,  the  urine  becoming  normal  in  colour  first, 
and  the  skin  more  slowly  recovering. 

The  DiagnosiB  is  generally  easy.  The  painless,  or  almost 
painless,  onset  of  jaundice  in  a  young  person,  previously  healthy, 
and  presenting  no  enlargement  of  the  liver,  or  scarcely  any,  as  a 
rule,  distinguishes  it  from  the  jaundice  of  gaUstones,  of  c.mcer, 
and  of  cirrhosU,  the  other  most  common  causes.  Acute  yeUaw 
aVrophy  may  begin  with  a  jaundice,  which  is  in  no  respects 
different  from  cutarrhal  jaundice,  and  which  laste  from  three  to 
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five  weeks  before  the  onset  of  the  serious  symptoms.  But  the 
disease  is  extremely  rare,  and  there  are  never  any  signs  by  which 
one  can  anticipate  its  occurrence  in  a  given  case. 

Prognosis. — With  the  above  exception  it  is  entirely  favourable. 

Treatment. — The  patient  need  not  be  confined  to  bed,  nor  even 
to  the  house,  but  i^ould  take  a  light,  simple  diet,  and  avoid 
stimulants ;  and  a  saline  laxative  should  be  given  if  the  bowels 
are  actually  confined.  Sometimes  the  jaundice  passes  off  quickly 
with  little  else,  but  in  many  cases  recovery  is  hastened  by  the 
internal  use  of  alkaline  remedies,  especially  the  bicarbonate  of 
sodium  in  combination  with  rhubarb,  taraxacum,  or  calumba. 
Sodium  salicylate  is  also  said  to  be  useful.  Carlsbad  and  Yichy 
waters  are  often  recommended,  and  the  Carlsbad  salts  are  espe- 
cially usefid,  if  a  laxative  is  required.  German  writers  advise 
daily  injections  per  rectwm  of  one  or  two  quarts  of  water  at  a 
temperature  of  60°  to  90°  F.,  to  be  retained  as  long  as  possible. 
A  recent  French  writer,  M.  Chouffard,  says  that  improvement 
begins  almost  at  once;  pruritus  and  yellow  vision  disappear 
quickly,  the  faeces  resume  their  natiu^l  coloiu*,  and  bile-pigments, 
disappear  from  the  urine  in  from  two  to  eight  days.  It  is  said  to 
be  proved  that  the  injections  cause  contraction  of  the  gall- 
bladder, and  it  is  suggested  that  these  contractions  might  over- 
come any  obstruction  from  accumulated  mucus  in  the  common 
duct.  Compression  and  faradisation  of  the  gall-bladder  in  cases 
where  this  is  palpable  have  also  been  employed.  But  the  former 
is  not  entirely  free  from  risk. 


GALL-STONES. 

Biliary  calculi,  or  gall-stones,  are  formed  from  the  bile  in  the 
gall-bladder,  or  very  rai-ely  in  the  bile-ducts  in  the  liver.  They 
vary  in  size  from  a  mere  sand  to  ovoid  masses  of  two  inches  in 
length  by  an  inch  in  breadth ;  more  often  they  measure  from  a 
quarter  to  half  an  inch  in  diameter.  They  are  often  roughly 
cubical  in  shape,  presenting  facets,  which  indicate  that  several 
have  been  in  contact ;  or  they  may  be  more  rounded,  or  spherical. 
The  largest  have  the  ovoid  shape,  which  would  result  from  their 
occupying  the  whole  cavity  of  the  gall-bladder.  They  are  olive- 
green,  brown,  or  yellowish-brown  in  colour,  and,  on  section,  often 
show  a  central  dark  nucleus  with  concentric  markings,  and 
radiating  lines.  The  constituents  of  gall-stones  are  bile-pigment, 
cholesterin,  and  calcium  salts.  Those  which  consist  mainly  of 
bile-pigment  are  small,  dark,  and  friable.  Others  have  a  nucleus 
or  centre  of  bile-pigment,  and  are  surrounded  by  layers  of 
cholesterin  crystals  which  radiate  from  the  nucleus ;  these  stones 
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are  generally  larger,  harder,  and  have  a  paler  colour.  There  may 
be  only  a  single  gall-gtone  of  large  or  medium  size,  or  there  may 
be  several  hundreds. 

etiology. — CftU-stones  are  commoner  in  advanced  life,  and 
occur  in  women  more  often  than  in  men.  Sedentary  occupations 
and  over-indulgence  in  food  seem  to  have  some  infiuence;  and 
the  fatty  and  starchy  constituents  of  food  are  thought  to  be  more 
injurious.  Tbey  are  deposited,  as  a  rule,  in  the  gall-bladder,  and 
veiy  rarely  in  the  ducts  inside  the  liver,  Bo  that  the  former  must 
present  some  conditions  of  the  bile — e.g.,  of  stagnation  or  concen- 
tration— favourable  to  the  deposition  of  its  constituents  in  the 
solid  form.  Cholesterin  in  likely  to  be  precipitated  by  anything 
which  lessens  the  alkalinity  of  the  bile,  such  as  a  deficiency  of  die 
sodium  salts,  or  a  catarrhal  state  of  the  gall-bladder  or  bile- 
ducts  producing  excess  of  mucus,  which  may  undergo  add 
fermentation. 

The  bacillus  coil  communis  is  found  in  the  bile-passages  in 
association  with  gall-stones,  and  may  have  a  share  in  determining 
their  formation,  as  for  instance,  by  setting  up  the  antecedent 
catarrh.  It  does  not  normally  exist  in  tlie  bile-passagefl,  but 
obtains  access  when  the  ftow  of  bile  is  sufficiently  retarded. 

Effects  of  Oall-Stones. — They  are  sometimes  entirely  harmless, 
and  are  often  found  after  death  in  the  gall-bladders  of  patients 
who  have  never  been  known  to  complain  of  their  presence  ;  but, 
on  the  other  hand,  they  may  give  rise  to  very  serious  symptoms, 
and  are  not  infrequently  the  cause  of  death. 

I.  One  of  the  commonest  results  of  gall-stones  is  (i^tory  co/to, 
or  an  "  attack  of  gall-stones,"  as  it  is  sometimes  called.  This 
occurs  when  the  gall-stone  is,  either  by  muscular  contraction,  or 
by  the  pressure  of  bile  behind  it,  driven  down  into  the  cystic  or 
common  duct  towards  the  duodenum.  Here  it  seta  up  spasmodic 
contraction  of  the  duct,  and  intense  pain  is  the  result.  The 
patient  is  seized,  often  suddenly,  with  agonizing  pain  in  the  right 
hypochondrium  and  lower  part  of  the  chest,  in  the  right  shoulder, 
and  hock.  This  is  often  so  severe  that  he  is  bent  double,  or 
writhes  on  the  floor  or  bed.  Shivering  may  occur,  and  even 
epileptiform  convulsions,  and  the  patient  is  pale,  collapsed,  with 
profuse  sweating,  and  a  small,  feeble,  generally  quick  pulse. 
After  a  time  the  pain  becomes  dull  and  aching,  until  a  fresh 
attack  of  the  acuter  kind  occurs, 

The  attack  may  terminate  in  a  short  time  by  the  passage  of  the 
gall-stone  into  the  duodenum,  when  the  pain  subsides.  More 
often,  within  a  few  hours,  or  a  day  or  two  of  the  beginning  of 
the  pain,  bile-pigment  appears  in  the  urine,  and  the  patient 
becomes  jaundiced.  This  is  an  indication  that  the  gall-stone  is 
impacted  in  the  common  bile-duct,  so  that  an  obstructive  jaun- 
dice has  i-esulted.     All  the  signs  of  this  condition  are  present 
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— deep  jaundice,  bile-pigment  in  the  urine,  and  pale  fsBces. 
This  again  may  end  by  the  passage  of  the  stone  into  the 
duodenum,  when  the  bile  again  flows  freely,  the  pain  subsides, 
and  more  gradually  the  jaundice  clears  up.  When  this  happens, 
the  fjBces  should  be  searched  for  the  gall-stone,  which  may  be 
found  by  washing  them  with  water,  and  passing  the  washings 
through  a  sieve. 

But  the  time  which  elapses  between  the  impaction  and  the 
discharge  into  the  duodenum  is  very  variable ;  it  may  be  several 
weeks,  during  which  thef  patient  remains  jainidiced,  and  is  subject 
to  more  or  less  pain,  the  liver  being  also  somewhat  enlarged,  and 
the  gall-bladder  distended.  Even  then  the  stone  may  pass,  and 
the  patient  is  free  from  fuither  trouble  until  another  stone  travels 
down  the  duct.     In  this  way  several  attacks  may  occur. 

2.  On  the  other  hand,  there  may  be  a  permanent  impaction  of 
the  gall-stone  in  the  common  bile-duct.  This  is  not  infrequently 
at  the  termination  of  the  bile-duct  in  the  duodenum,  the  very 
small  orifice  of  which  offers  in  the  case  of  rather  large  stones  a 
greater  resistance  than  the  calibre  of  the  duct  itself.  This  con- 
tinued obstruction  has  effects  both  on  the  liver  and  on  the  gall- 
bladder. The  liver  is  at  first  considerably  enlarged  from  dilatation 
of  its  ducts,  which  are  distended  with  bile.  Sometimes  the  dncts 
are  dilated  uniformly,  at  others  more  irregularly  into  globular 
cysts ;  after  a  time,  too,  their  contents  become  mucous  in  character. 
They  exert  a  certain  amount  of  pressure  on  the  tissue  of  the 
liver,  and  cause  it  to  atrophy ;  so  that  subsequently  the  liver 
becomes  smaller,  and  rather  flaccid.  The  effect  of  the  impaction 
on  the  gall-bladder  is  to  cause  its  distension,  so  that  it  projects 
below  the  edge  of  the  liver,  nearly  in  the  mammary  line ;  here  it 
can  be  recognised  as  a  large  tense  cyst,  globulai*  or  ovoid  in  shape 
(since  its  fundus  is  the  part  that  is  felt),  freely  movable  and 
descending  on  inspiration  with  the  enlarged  liver.  The  contents^ 
which  are  at  first  bile,  gradually  get  mixed  with  mucus,  secreted 
from  its  lining  membrane,  and  ultimately  it  may  contain  this  last 
secretion  alone.  The  same  effect  upon  the  gall-bladder  will  be 
produced  by  impaction  of  a  stone  in  the  cystic  duct,  but  the 
distension  is  then  much  greater;  and  in  both  case^  the  much 
distended  gall-bladder  may  suppui-ate  {empyema  of  the  gall-bladder), 
or  its  walls  may  acutely  inflame  {phlegmonous  cholecystitis).  Some- 
times an  impacteil  gall-stone,  not  large  enough  to  obstruct  the  duct 
completely,  will  cause  attacks  like  ague,  probably  from  nerve- 
irritation  (Ord). 

3.  In  other  cases  the  gall-stones  remain  in  the  gall-bladder,  and 
there  set  up  various  changes.  They  may  entirely  fill  it,  and  can 
sometimes  be  felt  through  the  abdominal  wall  as  a  hard  ma^s,  which 
may  give  a  sensation  of  crackling  on  l)eing  handled.  They  may 
set  up  inflammation  of  the  mucous  membrane,  or  suppuration^  and 
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if  of  large  size  they  caUBe  ulceration  or  sloughing  of  the  wall  of  the 
gall-bliulder.  The  bladder  may  then  contract  adhesions  to  the 
colon  or  the  duodenum,  when  a  fistulous  communication  is  made 
between  them,  and  the  atone  or  stones  pass  directly  into  the 
intestine.  Such  n  stone  is  rarely  vomited ;  more  frequently  it 
[Nisses  per  annm,  or  causes  a  fatal  intestinal  olistruction  (p.  G4^). 
Not  infrequently,  also,  the  gall-bladder  adheres  to  the  abdominal 
parietes,  and  an  abscess  is  formed  in  them,  which  communicates 
often  by  a  sinuous  tract  with  the  cavity  of  the  gall-bladder. 

4.  Amongst  the  other  results  of  gall-stones  are  cancer  about  the 
gall-bladder  and  bile-duct  spreading  to  the  liver,  fatal  peritonitis 
from  rupture,  ulceration  or  acute  inflammation  of  the  gall-bladder, 
inflammation  of  the  bile-ducts  (catarrhal  and  suppurative  cKolan- 
gitis),  and  formation  of  abeceas  in  the  liver  {aee  Abscess  of  the 
Liver,  and  Pylephlebitis).  The  bacillus  coli  communis  appears  to 
be  an  important  agent  in  some  of  these  suppurative  proceeses. 
Though  the  difiwent  forms  of  cholangitis  and  cholecystitis  are 
mostly  the  results  of  gall-stones,  they  may  arise  in  connection  with 
cancer  and  hydatid  disease,  and  acute  cholecystitis  is  an  occasional 
complication  of  enteric  fever.  Suppurative  cholangitis  constitutes 
one  form  of  febrile  jaundice ;  and  acute  cholecystitis  may  lead  to 
acute  peritonitis,  of  which  the  cause  may  only  be  recognised  by  the 
situation  of  the  earliest  pain  in  the  right  hypochondrimn,  or  by 
the  history  of  gall-stones. 

Diagnosis. — BiUary  colic  may  be  confounded  with  other  sources 
of  pain  in  that  re^on  :  pleurodynia,  pleurisy,  intercostal  neuralgia, 
gostnc  ptin,  intestinal  and  renal  colic,  which  can  generally  be 
distinguished  by  the  localisation  of  the  pain  or  other  features 
accompanying  tliem.  But  the  passage  of  gall-stones  is  not  always 
associated  with  pain,  and  cases  of  impaction  with  jaundice  may  be 
misundex^tood  from  the  absence  of  this  symptom.  In  older  casee, 
the  history  of  repeated  attacks  is  of  great  service.  The  recognition 
of  the  inflammatory  complications  described  must  depend  on  a 
careful  analysis  of  the  symptoms. 

Prognosia. — This  need  not  be  unfavourable  in  a  first  attack  of 
colic ;  many  people  recover  even  after  several ;  but  when  jaundice 
from  impaction  is  of  long  duration,  the  possibility  of  more  serious 
consequences,  such  as  cancer,  must  not  be  forgotten. 

Treatment. — Any  special  treatment  for  the  prevention  of  gall- 
stones can  scarcely  be  undertaken  before  their  presence  is  indicated 
by  an  attack  of  biliary  colic.  The  diet  should  then  be  carefully 
regulated,  moderate  in  quantity,  starch  and  fat  should  be  limited, 
sufficient  exei'cise  should  be  taken,  and  alkaline  waters  should  be 
drunk  freely.  Those  of  Carlsbad,  Vichy,  Kisaingen,  Marienbad, 
and  Ems  are  especially  recommended.  Sodium  sulphate  (1  to  2 
drachms  daily),  sodium  bicarbonate  (20  to  80  grains),  sodium 
phosphate  (1  drachm),  and  olive  oil  (2  to  10  ounces)  have  been 
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reoommended  for  the  pi'evention  or  solution  of  gall-stones,  but 
their  value  is  doubtful. 

For  an  attack  of  biliary  colic,  the  patient  should  be  placed  in  a 
hot  bath,  or  hot  fomentations  or  poultices  should  be  applied  to  the 
right  side.  Most  relief  will  be  obtained  from  the  subcutaneous 
injection  of  morphia  in  a  dose  of  a  quarter  to  a  third  of  a  grain, 
to  be  repeated,  if  necessary,  in  three  or  foui*  hours ;  similar  relief , 
but  less  speedy,  will  be  given  by  opium,  beginning  with  2  grains, 
and  giving  another  grain  every  three  hours  till  relief  is  obtained. 
Murchison  recommended  half  a  grain  of  extract  of  belladonna 
every  two  hours ;  and  chloroform  may  be  inhaled  with  temporary 
relief. 

The  effects  of  gall-stones  on  the  gall-bladder  and  surrounding 
parts  may  have  to  be  treated  as  they  arise,  and  according  to  the 
symptoms  which  they  pi*oduce ;  but  the  limits  of  treatment  have 
been  considerably  extended  of  late  years  by  the  surgical  operation 
of  cholecystotomy.  The  abdominal  wall  is  incised,  the  gall-bladder 
is  opened,  mucous  or  purulent  fluid  and  gall-stones  are  removed, 
and  the  edges  are  stitched  to  the  abdominal  wall.  The  fistula 
heals  within  a  few  weeks.  The  removal  of  the  gall-bladder 
{pholecyatectomy)  is  desirable  in  some  cases. 


PEBIHEPATITIS. 

Pathology. — Perihepatitis,  or  inflammation  of  the  capsule  of 
the  liver,  may  be  acute  or  chronic,  localised  or  more  generally 
diffused.  It  is  set  up  by  several  of  the  structural  changes  in  the 
liver,  such  as  cirrhosis,  lardaceous  degeneration,  syphilitic  disease, 
cancer,  hydatid,  and  abscess ;  by  extension  of  inflammation  from 
an  ulcer  of  the  stomach,  and  from  pleui-isy,  and  it  forms  part  of 
a  general  peritonitis.  But  in  some  of  the  most  marked  cases  the 
cause  is  by  no  means  obvious.  It  is  not  due  to  spirit-drinking. 
Fagge  showed  its  frequent  association  with  Bright's  disease,  and 
considered  that  if  there  was  a  disproportionate  amount  of  ascites 
in  a  case  of  renal  dropsy,  it  was  likely  to  be  due  to  perihepatitis. 

When  the  liver  is  affected  with  perihepatitis,  the  capsule  is 
opaque  and  more  or  less  thickened ;  often  the  thickening  is  dis- 
tributed in  patches  irregularly  over  the  surface ;  and  such  patches 
may  be  determined  by  the  disease  which  causes  the  inflanunation 
of  the  capsule.  Sometimes  the  liver  is  completely  enclosed  in  a 
membrane,  one  or  two  millimetres  or  more  in  thickness.  In 
such  cases  the  organ  has  a  rounded  anterior  edge,  which  is  due 
to  the  actual  margin  of  the  liver  being  bent  back  upon  the  upper 
surface,  and  held  there  by  the  thick  capsule.  This  membrane 
may  be  stripped  off  without  destroying  the  tissue  beneath.    The 


PYLEPHLEBITIS.  708 

consistence  of  the  liver  appears  to  vaiy  ;  Fogge  says  it  is  rarely 
cirrhoeed,  but  soft  and  often  fatty,  Murchtson  Bpoke  of  indura- 
tion arising  from  perihepatitis.  In  these  severer  forms  ascites 
is  generally  present;  which  has  been  supposed  to  arise  either 
from  constriction  of  the  portal  vein  in  the  portal  fissure,  or  from 
compression  of  the  whcJe  oi^an  by  its  thick  capsule,  so  as  to 
hamper  the  portal  circulation,  or  lastly  to  be  independent  of  the 
liver,  and  to  result  from  the  accompcinying  peritonitis  (Hale 
White),  The  spleen  is  often  at  the  same  time  similarly  affected 
(perupienilU). 

Symptoilis. — In  some  cases  of  perihepatitis,  probably  more 
often  those  in  which  the  process  is  acute  or  subacute,  and  brought 
on  by  the  changes  in  the  liver  above  enumerated,  there  are 
other  definite  s}'niptoms  of  its  presence — namely,  pain — which 
Murcbison  describes  as  constant  and  severe,  aggravated  by  pres- 
sure, movement,  or  coughing,  and  increased  by  lying  over  on  the 
left  as  well  as  on  the  right  side.  With  this  there  may  be  some 
fever,  but  jaundice  is  not  often  present.  Occasionally,  a  friction 
sound  can  be  heard,  or  the  rub  can  be  felt  on  laying  the  hand  over 
the  hepatic  region.  To  this  cause  no  doubt  is  due  some  of  the 
pain  of  hydatid,  canter,  Hbacess,  and  other  hepatic  diseases. 

Treatment. — Fain  must  be  relieved  by  opium,  and  local  ano- 
dynes.    Paracentesis  may  be  necessary  for  ascites. 


PYLEPHLEBITIS. 

This  occurs  in  two  forms,  adhesive  and  suppurative,  which  have 
been  already  referred  to,  the  one  as  a  cause  of  ascites  (p.  670), 
the  other  in  connection  with  multiple  abscesses  of  the  liver. 

Adhesive  Pylephlkbitis. 

This  is  more  generally  a  thrombosis  of  the  portal  vein,  in  which 
the  clot  adheres  to  the  wall  of  the  vein,  and  becomes  ultimately 
organised  in  the  same  way  as  thrombus  in  other  situations.  Ite 
causes  are  those  changes  which  bring  about  retardation  of  the 
blood-current  in  the  portal  vein  or  its  distribution,  such  as 
cirrhosis,  ^^^hilitdc  disease,  the  pressure  of  tumours  on  the  trunk 
of  the  vein,  or  its  implication  in  perihepatitis,  or  chronic  perito- 
nitis near  the  fissure  of  the  liver. 

Symptoms. — The  obstruction  to  the  portal  vein  necessarily 
leads  to  eymptoma  closely  resembling,  or  identical  with,  those  of 
cirrhosis — viz.,  engorgement  of  the  portal  vein  indicles,  showing 
itself  in  ascites,  with  enlarged  spleen,  diarrhtea,  and  haimorrhage 
from  gastric  and  intestinal   vessels.     The  collateral   circulation 
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becomes  developed  in  the  same  way  as  in  cirrhosis^  and  the  super- 
ficial abdominal  veins  ai*e  conmionly  enlarged,  relieving  thus,  for  a 
time,  the  poi'tal  vessels.  The  urine  is  scanty.  Jaundice  is  i-ai'e, 
and  only  occui-s  as  a  result  of  that  which  causes  the  pylephlebitis. 
The  liver  is  generally  smaller  than  normal. 

The  Diagnosis  from  cirrhosis  of  the  liver  is  generally  difficult. 
It  must  depend  on  the  absence  of  alcoholic  history,  or  the  known 
pi-esence  of  conditions  which  might  cause  poi'tal  thrombosis  ;  but 
most  of  these  conditions  are  themselves  possible  causes  of  direct 
portal  obstruction  and  ascites. 

Its  Treatment  is  similar  to  that  of  cirrhosis. 

Suppurative  Pylephlebitis. 

This  is  generally  secondaiy  to  inflammation  in  some  part  of  the 
area  from  which  the  portal  vein  arises,  such  as  ulceration  of  the 
appendix  cseci,  ulcer  of  the  rectum,  dysenteric  ulcers  of  the  in- 
testine, gastric  ulcer,  suppuration  of  the  mesenteric  glands,  or 
abscess  of  the  spleen.  Nearer  the  liver,  gall-stones  may  set  up 
inflammation  of  the  poi'tal  vein  branches,  or  the  same  may 
happen  from  suppuration  about  a  hydatid  cyst.  In  the  new-born 
the  portal  vein  may  be  the  subject  of  septic  phlebitis  through  the 
umbilical  vein. 

The  mischief  commonly  begins  either  in  the  branches  or  in  the 
tributaries  of  the  portal  vein,  rather  than  in  the  trunk  itself,  to 
which,  however,  the  suppurative  process  may  ultimately  extend. 
The  wall  of  the  vein  inflames  and  suppurates,  a  thrombus  forms 
in  the  neighboiu-hood,  breaks  down  into  pus,  and  in  its  conveyance 
to  other  parts  of  the  vessel  sets  up  fresh  centi*es  of  thrombosis, 
phlebitis,  and  suppuration.  Finally,  in  many  cases,  multiple 
abscesses  of  the  liver  are  formed. 

The  liver  is  enlarged,  soft,  flixccid,  and  ansemic.  The  branches 
of  the  portal  vein  are  filled  with  disintegrating  thrombi,  or  pus, 
or  grumous  fluid  ;  and  the  walls  of  the  corresponding  veins  are 
infiltrated,  or  ulcerated.  The  spleen  is  enlarged,  and  there  is 
occasionally  peritonitis. 

The  Ssnnpftoms  are  netirly  the .  stime  as  those  of  multiple 
abscesses.  There  are  epigastric  and  hypochondriac  pain,  fever 
of  hectic  type,  rigors,  sweatuig,  vomiting,  and  prostration.  The 
portal  vein  may  be  sufficiently  obstructed  to  cause  some  ascites, 
and  the  spleen  is  enlarged,  jmrtly  on  this  account,  partly  as  a 
result  of  septic  fever.  Jaundice  is  often,  but  not  always,  present : 
and,  if  abscesses  are  numerous,  there  may  be  enhu'gement  of  the 
liver.  The  faeces  are  generally  coloured.  A  typhoid  condition 
supei-venes  with  stupor  and  delii'ium. 

Diagnosis. — The  disease  may  possibly  be  confounded  with 
pyemia,  septicsmia,  intermittent  fever,  acute  yellow  atrophy,  or 
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tropical  abscess.  Its  recognition  depends  upon  the  exclusion  of 
sources  of  general  pyeemic  infection,  the  presence  of  ferer  with 
rigors,  the  local  evidencee  of  the  liver  being  involved,  such  as  pain 
and  swelling,  and  the  evidences  of  portal  obstruction,  such  as 
diarrhtea,  and  enlargement  of  the  spleen. 

Prognosis  and  Treatment. — The  disease  runs  on  acute  course, 
is  generally  fatal,  and  can  only  be  treated  by  relieving 
symptoms. 


DISEASES  OF  THE  PANCREAS. 

The  pancreas  is  subject  to  pathological  processes  similar  to  thoee 
that  occur  in  other  organs;  but  it  is  rarely  that  its  lesions  are 
recognisable  by  well-marked  clinical  features.  For  either  the 
symptoms  are  obscure,  or  they  are  refeiTed  to  adjacent  organs, 
such  as  the  liver,  stomach,  and  duodenum.  There  is  an  important 
connection  between  glycosuria  or  diabetes  mellitus  and  disoi-dere 
of  the  pancreas,  both  acute  and  chronic. 

Pancreatitis. — Acute  inflammation  of  the  pancreas  sometimes 
occurs  in  infective  diseeses,  such  as  enteric  fever,  pytemia,  and 
septictemia ;  or  it  may  arise  by  eitenaion  from  neighbouring  parts. 
In  enteric  fever  it  is  commonly  of  the  parenchymatous  form,  the 
connective  tissue  being  infiltrated  with  leucocytes,  and  the  gland- 
cells  in  a  state  of  cloudy  swelling. 

An  acute  /uBjnorrtuigic  panatatitis  is  described  (Fitz)  in  which 
the  organ  is  filled  with  blood,  and  perhaps  the  surrounding  struc- 
tures also.  The  symptoms  are  sudden  acute  pain,  tenderness, 
muscular  rigidity,  nausea,  vomiting,  and  collapse,  with  a  cloee 
resemblance  to  intestinal  obstruction  or  perforative  peritonitis. 
After  a  few  hours  a  circumscribed  swelling  may  appear  in  the 
epigastrium. 

In  tuppwative  forms  the  oipin  is  large,  swollen,  and  infil- 
tiated  with^ius ;  or  it  contains  separate  abscesses.  The  symptoms 
are  similar  to  those  of  the  Iwmorrhagic  form,  but  less  definitely 
pronounced.  Gangrenous  changes  may  be  associated  with  the 
hemorrhagic  :  they  often  lead  te  peritonitis. 

Post  vwrUm  the  pancreas  is  found  to  be  swollen,  especially  its 
head ;  and  blood,  pus  or  gangrenous  changes  are  present.  Fat- 
neortma  is  also  not  uncommon  in  the  pancreas,  as  well  as  in  the 
sub-peritoneal  tissues  around. 

Chronic  Fancreatitifl  affects  the  interstitial  tissue,  producing 
considerable  fibrous  growth,  with  consequent  atrophy  of  the 
glandular  structures,  analogous  to  the  changes  in  cirrhosis  of 
the  liver.  The  head  of  the  organ  is  usually  most  affected.  It 
commonly  arises   from   the    spread    of  adjacent   infiammations. 
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such  a«  those  of  the  peritoneum,  of  the  bile-duct,  or  of  a  gasfcric 
ulcer.  It  also  results  from  the  presence  of  concretions  in  the 
pancreatic  duct,  or  of  retained  pancreatic  secretions ;  from  the 
iiritation  of  cancer ;  fix>m  the  venous  congestion  of  heart  disease ; 
and  possibly  from  syphilis,  and  the  abuse  of  alcohol.  Chronic 
inflammation  is  one  of  the  changes  which  are  sometimes  found  in 
association  with  diabetes.  The  symptoms  are  rarely  prominent. 
Occasionally,  on  account  of  diminution  or  loss  of  the  pancreatic 
secretion,  the  fatty  constituents  of  the  food  are  imperfectly 
digested,  and  foUy  stools  are  passed,  in  which  an  oily  liquid  is 
actually  present,  or  lumps  of  white  or  yellow  tallow-like  fat.  This 
may  occiu*  in  any  severe  chronic  lesion  of  the  pancreas ;  but  it  is 
not  consttmt,  since  the  bile  assists  in  the  solution  of  fatty 
mattera,  and  it  has  already  been  shown  that  fatty  stools  may 
occur  when  the  biliary  secretion  is  retained.  Dr,  Walker,  df 
Peterborough,  has  brought  forward  cases  to  prove  that  the  absence 
of  the  pancreatic  secretion  causes  the  stools  to  be  clay-coloured, 
although  the  bile  is  normally  excreted ;  and  this  he  explains  by 
supposing  that  the  colouring  matter  of  the  faeces  is  only  formed  as 
a  result  of  the  cooperation  of  the  pancreatic  secretion  with  that 
of  the  liver. 

Atrophy,  Fatty  Degeneration,  Fatty  Infiltration,  and  Larda- 
ceous  Degeneration  also  affect  the  pancreas.  Acute  and  chronic 
inflammation,  atrophy  and  fatty  disease  of  the  pancreas  have  been 
found  in  some  cases  of  diabetes,  but  the  connection  between  the 
two  diseases  is  not  yet  clear. 

Hemorrhage  sometimes  takes  place  as  a  result  of  the  congestion 
of  heart  disease,  and  blood-cysts  may  form  in  the  substance  of  the 
gland.  A  few  instances  are  on  record  where  haemorrhage  seemed 
to  be  the  sole  cause  of  death. 

Pancreatic  Ooncretions. — These  consist  of  calcium  carbonate 
and  calcium  phosphate.  They  may  be  like  grains  of  sand,  or  as 
large  as  hazel-nuts,  and  are  usually  round  or  oval,  occasionally 
irregular  or  branched.  In  colour  they  are  white,  or  greyish- 
white  ;  sometimes  brown  or  nearly  black.  They  sometimes  block 
the  duct  or  its  branches,  and  lead  to  dilatation  of  the  ducts, 
retention-C3rsts,  acute  inflammation  with  suppuration  or  chronic 
induration,  and  even  to  inflammation  in  the  parts  around.  They 
rarely  produce  symptoms,  except  through  their  secondary  effects — 
for  instance,  by  the  inflammation  which  they  excite,  or  by  the 
formation  of  cysts. 

Tumonrs. — Of  these  carcinoma  is  the  most  important,  whether 
primary  or  secondary.  Sarcoma,  tubercle,  and  gumma"* bnly 
occasionally  occur.  Piimary  cancer  is  generally  of  the  scirrhus 
variety,  forming  hard  nodules  in  the  head  of  the  organ,  to  which 
part  it  is  often  confined.  An  irregular  nodular  hard  tumour 
is  thus  formed,  which  may  be  of  sufficient  size  to  be  felt  upder 
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favourable  circumstances  through  the  abdominal  parietes.  As 
the  cancer  nodules  increase  in  size  the  pancreatic  duct  is  liable 
to  be  obstructed,  with  the  formation  of  cyst  as  a  result ;  and  the 
common  bile-duct  is  not  infrequently  blocked  either  by  pressure 
or  by  the  spread  of  a  chronic  indammBtion,  so  that  jaundice 
is  produced.  This  is,  indeed,  a  common  cause  of  jaundice  in 
persons  of  middle  and  advanced  age.  In  other  instances  the 
cancer  may  involve  the  stomach,  duodenum,  peritoneum,  verte' 
bne,  or  other  structures.  The  symptoms  in  cancer  of  the  pancreas 
are  deep-seated  pain,  of  aching,  gnawing,  lancinating,  or  burning 
character,  which  is  often  distinctly  paroxysmal  in  its  occurrence, 
and  is  affected  by  food,  coughing,  deep  breathing,  movement,  or 
posture.  Kausea  and  vomiting  may  be  present;  and  sometimes 
fatty  stools.  Examination  may  reveal  a  tumour,  of  the  charactera 
described,  in  the  situation  of  the  head  of  the  pancreas.  In  the 
later  stages  emaciation,  anemia,  and  prostration  become  prcmiinent 
features  of  the  case. 

Treatment  is  mainly  directed  to  the  relief  of  symptoms.  Re- 
moval of  some  tumours  by  operation  may  be  possible. 

A  cyst  of  the  pancreas  may  reach  a  considerable  size.  It  forms 
a  globular  tumour  in  the  upper  part  of  the  abdomen,  behind  the 
stomach  and  the  colon.  The  surface  is  dull  or  resonant,  according 
to  the  extent  to  which  it  is  covered  by  either  of  these  hallow 
viscera.  The  fluid  within  it  is  turbid,  brown  or  greenish  in  colour, 
alkaline,  of  sp.  gr.  1010-1020 ;  it  contains  albumen,  sugar,  mucin, 
and  a  trace  of  urea  ;  and  it  has  the  property  of  digesting  starch 
and  emulsifying  fat.  Htemorrhage  may  take  place  into  it.  There 
is  entaciation,  and  sometimes  pain  or  jaundice.  The  swellings 
most  likely  to  be  confounded  with  it  are  a  hydatid  cyst  of  some 
other  organ,  hydronephrosis,  circumscribed  peritonitis,  and  ovarian 
disease.  The  nature  of  the  aspirated  fluid  should  help.  The 
treatment  is  sui^ical — namely,  incision  and  diuinage. 
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PESIT0NZTZ8. 

The  peritoneum  lining  the  surface  of  the  abdomen,  and  covering 
nearly  all  the  viscera  contained  within  it,  is  liable  to  inOamma- 
tion  from  a  number  of  causes  originating  in  tbeee'organs.  This 
inflammation  may  be  acute  or  ohronic,  and  general  or  circum- 
eoribed. 
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Acute  Peritonitis. 

JBtioIogy.  —  The  most  frequent  cause  is  some  lesion  of  the 
abdominal  viscera  or  adjacent  parts,  such  as  ulceration  of  the 
stomach,  typhoid  and  tubercular  ulcers  of  the  ileum,  dysenteric 
ulcers  of  the  colon,  inflammation  and  sloughing  of  the  appendix 
cfeci,  abscess  of  the  liver,  suppuration  of  the  gall-bladder,  infarc- 
tion and  abscess  of  the  spleen,  the  numerous  inflammatoiy  lesions 
which  are  apt  to  involve  the  female  pelvic  organs — ^metritisy 
ovaritis,  suppuration  of  the  Fallopian  tubes,  pelvic  cellulitis,  and 
pelvic  haematocele. 

In  many  of  these  casQs  the  peritonitis  is  set  up,  not  so  much 
by  extension  of  inflammation,  as  by  the  discharge  into  the  ab- 
dominal cavity  of  liquids,  such  as  food,  faxiios,  or  pus,  which  owe 
their  irritating  properties  in  large  part  to  septic  organisms. 
This  happens  in  the  case  of  the  perforation  of  gastric  and  intes- 
tinal ulcers,  in  appendicitis,  and  in  rupture  of  abscesses.  Peri- 
tonitis is  the  natural  termination  of  most  cases  of  intestinal 
obstruction,  either  from  local  inflammation,  as  in  acute  strangu- 
lation and  hernia,  or  from  rupture  of  over-distended  gut,  as  in 
the  more  chronic  strictures.  Perinephritic  and  psoas  abscesses 
may  rupture  into  the  peritoneum,  and  empyema  occasionally  sets 
up  inflammation  below  the  diaphragm,  though  it  is  much  less 
common  than  pleurisy  and  empyema  as  a  result  of  a  peritoneal 
abscess.  Wounds  of  the  peritoneum,  whether  from  injury  or 
surgical  procedure,  are  liable  to  be  followed  by  peritonitis. 

As  to  more  general  causes,  it  is  not  quite  clear  how  far  they 
operate.  Cold  is  probably  never  the  sole  cause  of  peritonitis.  If 
peritonitis  forms  part  of  a  general  septicaemia  or  pya»mia,  puer- 
peral or  otherwise,  it  probably  arises  directly  from  local  lesions. 
But  Bright*s  diseases,  both  acute  and  chronic,  are  certainly  occa- 
sional causes  of  peritonitis,  which  is  then  generally  fat»il. 

Morbid  Anatomy. — The  changes  which  take  place  in  the  peri- 
toneum are  not  unlike  those  which  occur  in  the  pleura  when  it  is 
inflamed.  There  is  at  first  redness  from  increased  vascularity, 
and  if  the  cavity  of  the  abdomen  is  examined  in  this  early  stage, 
the  redness  on  the  intestine  is  commonly  seen  to  be  most  marked 
along  two  parallel  lines,  which  are  determined  by  the  diminished 
atmospheric  pressure  in  the  space  between  any  two  coils  and  the 
abdominal  wall  (hence  called  suction-lines  by  Moxon).  This 
injection  is  soon  followed  by  the  efiiision  of  lymph  or  pus.  There 
is  at  first  a  mere  stickiness  of  the  peritoneal  surface,  but  the 
lymph  soon  becomes  more  abundiint,  fonning  yellowish  flakes, 
coating  the  surface  of  the  bowel,  or  collecting  in  larger  masses  in 
the  angles  and  sulci  between  the  coils.  With  this  lymph,  which 
consists  of  fibrin  and  leucocytes,  there  may  be  a  varying  amount 
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of  turbid  serum.  The  tupidit;  with  which  thia  fonns  is  very 
remarkable,  as  may  be  seen  in  some  traumatic  cases,  where  a 
quantity  of  yellow  lymph  may  be  fouud  in  less  than  eighteen 
hours.  In  some  less  severe  or  less  extensive  cases,  the  lymph 
may  develop  into  fibrous  tissue,  by  the  growth  of  some  leucocytes 
into  fibres,  and  of  others  into  blood-vessels,  and  the  difTerent 
viscem  are  united  together,  or  the  peritoneal  cavity  is  obliterated 
by  the  adhesions  which  are  thus  formed. 

In  other  cases,  t^e  quantity  of  leucocytes  increases,  or  is  more 
numerous,  from  the  first,  and  the  inflammatory  products  are 
entirely  purulent ;  this  is  often  quickly  fatal,  but  occasionally 
a  large  peritoneal  abscess  may  slowly  form,  and  offer  chances  <tt 
recovery. 

Acute  peritooitis  is  sometimes,  from  the  first,  circumBcrtbed, 
and  results  in  a  localised  abscess,  which  may  point  externally  or 
open  into  one  of  the  hollow  viscera.  Such  abscessea  occur  in  the 
pelvis,  or  between  the  diaphragm  and  the  liver,  or  between  the 
diaphragm  and  the  spleen,  hi  these  last  two  situations  they 
may  rupture  into  the  chest,  and  set  up  pleurisy  or  pneumonia. 
A  peritoneal  abscess  not  infrequently  contains  air,  either  from 
direct  communication  with  the  stomach  or  intestine  by  perfoiv- 
tion  of  an  ulcer,  or  from  decomposition  induced  by  contact  with 
the  coats  of  the  bowel. 

Micro-organisms  have  an  important  influence  in  the  causation 
of  peritonitis.  When  the  peritoneum  is  infected  from  the  intes- 
tine, as  in  appendicitis  or  perforation  of  the  bowel,  or  from  the 
biliary  passages,  tie  bacillus  coli  communis  is  found ;  in  perito- 
nitis derived  from  without,  whether  from  lesions  of  the  pelvic 
organs,  or  the  abdominal  walls,  streptococci  and  staphylococci  are 
present.  The  tubercle  bacillus  is,  of  course,  responsible  for  the 
tubercular  form  (see  p.  714). 

Symptoms. — Acute  general  peritonitit  begins  with  pain,  which 
is  mostly  very  severe,  and,  if  at  first  localised  to  one  spot,  soon 
becomes  diffused  over  the  whole  abdomen.  The  pain  is  constant, 
but  aggravated  by  every  kind  of  movement,  by  coughing,  strain- 
ing, or  vomiting.  It  is  not  relieved  by  pressure ;  on  the  contrary, 
there  is  marked  tenderness  over  the  whole  of  the  abdomen. 
Vomiting,  as  a  rule,  soon  sets  in,  and  occurs  repeatedly,  either 
spontaneously  or  after  attempts  to  take  food.  At  first  the 
gastiic  contents  are  brought  up,  subsequently  bile,  and  later  still, 
in  some  prolonged  cases,  the  vomit«d  matters  may  have  an  almost 
feculent  character.  The  temperature  commonly  rises,  reaching 
102°  or  103°,  more  ra.rely  104°  or  105°,  and  the  pulse  is  quick, 
100  to  120 ;  sometimes,  also,  rigors  occur  at  the  commencement ; 
but  there  is  always  a  considerable  d^ree  of  collapse. 

In  some  cases  of  perforation  of  gastric  or  intestinal  ulcer,  death 
occurs  from  collapse  in  twenty-four  hours.     In  others,  the  patient 
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is  soon  obliged  to  take  to  his  bed,  and  within  a  short  time  lies  on 
his  l)ack,  with  shrunken  face,  dark  sunken  eyes,  anxious  expres- 
sion, diy  furred  tongue,  and  quick  small  pulse.  The  legs  are 
frequently  drawn  up  to  prevent  stretching  of  the  abdominal 
parietcs,  and  every  movement  is  avoided  by  the  patient.  The 
abdomen  is  at  first  tense,  with  rigid  muscles,  and  generally 
becomes  swollen  from  paralysis  of  the  muscular  coat  of  the 
intestines,  and  the  accumulation  of  gas  within  them.  The 
surface  is  resonant,  but  if  much  fluid  is  poured  out,  it  may  cause 
dulness  at  the  flanks,  or  occasionally  all  over.  Gas  may  escape 
into  the  peritoneal  cavity,  and  cause  extensive  resonance,  or  even 
splashing  from  mixtui-e  with  the  liquid.  The  extravasation  of 
gas  into  the  peritoneum  may  sometimes  be  i*ecognised  by  its 
lying  in  front  of  the  liver,  and  replacing  the  natural  hepatic 
dulness  by  resonance.  But  it  must  be  remembered  that  the 
liver  may  be  displaced  from  its  contact  with  the  anterior  thoracic 
wall  by  much  gaseous  distension  of  the  viscera,  without  any 
escape  of  gas  from  their  interior.  The  tension  of  the  abdomen 
causes  pressure  on  the  under  surface  of  the  diaphragm,  with 
consequent  dyspnoea,  and  generally  the  respiratory  movements 
are  entirely  thorjicic.  Hiccough  is  also  a  frequent  symptom. 
The  bowels  are,  as  a  rule,  confined;  sometimes,  after  two  or 
three  days,  one  or  more  motions  may  be  passed,  or  even 
diarrhoea  may  set  in ;  and  occasionally  there  is  diarrhoea 
throughout.  The  mine  is  scanty  ;  it  may  be  pissed  with  pain, 
or  be  retained. 

The  patient  gradually  gets  exhausted  by  vomiting  and  pain ; 
the  tongue  l^ecomcs  dner  and  brown  ;  sordes  foi-m  on  the  lips  and 
teeth  ;  the  pulse  is  smaller  and  cjuicker ;  the  bases  of  the  lungs 
are  compi^essed;  and  after  an  illness  of  from  two  to  six  days, 
dciith  tjikes  place.  It  is  not,  however,  every  case  that  presents 
all  the  characteristic  signs.  Fever  may  be  absent  in  some  cases ; 
there  may  be  but  little  distension  in  others;  occasionally,  a 
patient,  instead  of  lying  prostrate  on  his  back,  will  throw  himself 
about  in  the  agony  of  pain. 

In  acute  circumscribed  periUytiitis,  the  symptoms  are  much  the 
same,  but  the  locjil  conditions  are  more  or  less  limited  to  the 
region  aflfected.  If  pus  forms,  a  more  or  less  defined  tumour  may 
be  recognised,  and  fluctuation  nuiy  be  detected.  The  constitutional 
symptoms  are  often  less  severe  tlian  in  genenil  peritonitis' ;  and 
the  case  may  possibly  iini  on  int(^  a  chronic  stjige.  The  fever  is 
variable.  The  later  course  of  the  illness  is  detennined  by  the 
behaviour  of  the  inflammatoiy  [)i'0(lnets :  a  seix)-fibrinous  perito- 
nitis may  subside  ;  a  peritoneal  abscess  may  burst  into  different 
cavities,  or  set  up  infLimmation  in  the  chest,  in  which  case  the 
symptoms  of  pneumonia,  pleurisy,  empyema,  or  pneumothorax 
may  complicate  the  abdominal   lesion,  rendeiing  a  fatal   result 
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highly  probable,  but  not  abaolutely  certain.  Disease  of  the  appen- 
dix ctBci,  and  lesions  of  the  uterus  and  its  appendages,  are  the 
more  common  causes  of  acute  circumscribed  peritonitis. 

Subphrenic  pyo-pneumotiu>rax. — This  is  the  condition  which 
results  from  a  local  peritonitis  in  the  upper  part  of  the  abdomen, 
accompanied  by  the  escape  of  air  into  the  peritoneal  cavity.  The 
most  common  cause  la  the  perforation  of  an  ulcer  of  the  stomach ; 
hence  the  abscess  is  mostly  on  the  left  side.  The  air-containing 
cavity  then  lies  between  the  left  lobe  of  the  liver,  and  the  left 
.  half  of  the  diaphragm,  and  is  bounded  on  the  right  by  the  falci- 
form ligament,  and  in  other  directions  by  the  anterior  abdominal 
wall,  the  stomach,  and  spleen.  On  the  right  it  is  between  the 
upper  surface  of  the  liver  and  the  diaphragm,  and  is  limited  to  the 
left  by  the  falciform  ligament.  The  cavity  contains  pus  and  air  ; 
the  liver  and  spleen  are  depressed,  and  the  diaphragm  is  pushed 
upwards  BO  that  a  pleural  pneumothorax  is  simulated  by  the  occur- 
rence of  tympanitic  note,  amphoric  breathing,  metallic  tinkling, 
and  bell-sound. 

Diagnosis.— As  n  rule,  this  is  not  diiBcult :  the  severe  pain, 
tendernes.H,  vomiting,  distension,  constipation,  and  collapse  form 
the  important  features.  But  peritonitis  may  be  simulated  by  the 
severe  pain  of  colic,  by  hysteria,  or  by  ruptured  aneurysm ;  it  may 
itself  be  mistaken  for  intestinal  obstruction,  and  it  may  be  set  up 
and  cause  death  without  its  presence  being  suspected,  in  enteric 
fever,  and  after  opemtions  on  the  abdominal  walls,  such  as  herni- 
otomy. C'olu:  and  hyeterical  pain  are  mostly  to  be  distinguished 
from  peritonitis  by  the  contracted  abdomen  and  the  absence  of 
tenderness — indeed  the  relief  on  pressure,  in  the  former  case  ;  and 
the  extreme  sensitiveness  to  the  merest  touch,  without  pressure,  in 
the  latter.  Indications  of  lead-poisoning  in  the  former,  or  a  history 
of  hysterical  attacks  in  the  latter,  would  assist  the  diagnosis.  A 
high  temperature  of  extreme  collapse  would  be  in  favour  of  perito- 
nitis. A  ruptured  antitrym  would  cause  pain  and  collapse,  and 
might  be  mista^ken  for  the  perforation  of  a  gastric  ulcer,  and  the 
antecedents  in  the  two  cases  might  be  difficult  to  discrinunate. 
Another  condition  that  has  given  rise  to  a  diagnosis  of  perforation 
and  peritonitis  is  the  fatal  coma  or  collapse  of  diabeUt.  This  often 
begins  suddenly,  with  severe  abdominal  pain  accompanied  by  col- 
lapse, and  small,  thready  pulse.  Most  such  cases  are  known  to 
have  diabetes,  or  a  history  of  its  symptoms  can  be  elicited.  Perito- 
nitis resembles  inteitinal  obstruction  in  its  pain,  distension,  vomit- 
ing, and  constipation,  which  may  hamper  the  diagnosis  for  two  or 
more  days ;  the  generally  diffused  tenderness,  early  distension, 
and  simply  gastric  or  bilious  vomiting,  are  in  favour  of  peritonitis ; 
and  this  is  often  at  length  confirmed  by  the  passage  of  S«ce».  The 
onset  of  peritonitis  in  typhoid  fever  may  be  very  insidious ;  the 
patient  is  perhaps  semi-comatose  or  delirious,  and  his  senses  are 
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dulled ;  the  abdomen  is  already  much  distended  and  tense.  On 
the  other  hand,  the  t3rmpanite8  and  pain  of  this  fever  may  be  con- 
sidered due  to  peritonitis  when  none  exists. 

As  to  the  differential  diagnosis  of  peiitonitis,  its  cause  must  be 
looked  for  in  the  preceding  histoiy.  Where  severe  fatal  peritonitis 
ensues  in  a  person  previously  considered  well,  ulceration  of  the 
appendix  caaci,  gastric  ulcer,  and  lesions  of  the  pelvic  organs  are 
the  most  likely  causes.  The  first  is  more  probable  in  both  sexes 
before  and  about  the  ages  of  puberty ;  the  last  occurs  almost 
exclusively  in  females.  Perforations  of  the  intestines,  whether 
typhoid,  tubercular,  or  dysenteric,  are  generally  preceded  by  recog- 
nisable illnesses ;  but,  as  is  well  known,  t3rphoid  may  be  of  such  a 
mild  nature  as  not  to  attract  sufficient  attention  on  the  part  of 
either  friends  or  medical  man. 

Subphrenic  pnev/mothorax  has  to  be  distinguished  from  pleural 
pnev/moihcrax.  In  the  former  there  is  often  the  history  ])ointing 
to  gastric  disease,  there  is  no  cough  or  expectoration,  the  heart  is 
only  slightly  displaced  and  that  upwards,  there  is  no  intercostal 
bulging,  the  liver  and  spleen  ai-e  less  depressed,  and  the  diaphragm 
in  some  cases  moves  freely.  The  diagnasis  from  gaseous  dietennan 
of  tJie  stomach  by  physical  signs  is  difficult,  but  the  associated  con- 
ditions would  be  different. 

Prognosis. — G^neiul  peritonitis  is  a  very  fatal  disease.  The 
result  must  be  estimated  by  the  chai-acter  of  the  pulse,  the  per- 
sistence of  vomiting,  the  amount  of  collapse,  and  the  probable 
extent  of  the  inflammation.  Severer  cases  can  only  be  judged  of 
from  day  to  day.  There  is  more  hope  when  some  days  have 
elapsed,  but  in  cases  that  are  apparently  improving,  acciunulations 
of  pus  may  reveal  themselves,  and  become  dangerous  in  the  way 
indicated. 

Treatment. — Ceii^iin  cas&s  of  peritonitis,  as  for  instance,  those 
due  to  perforation  of  the  stomach,  or  sloughing  of  the  appendix 
caeci,  or  other  similar  accident,  are  only  likely  to  recover  if  promptly 
ti^eated  by  surgical  methods — the  abdomen  being  opened,  the  cavity 
being  washed  out,  and  the  ©lusative  lesion  dealt  with.  The  same 
may  be  said  of  general  suppurative  peritonitis,  or  localised  perito- 
neal abscesses.  One  of  the  fii'st  considerations  then  is,  whether  the 
case  is  one  of  this  kind. 

But  there  ave  cases  of  adhesive  genei-al  or  locjil  pei'itonitis,  in 
which  surgeiy  is  not  required.  The  first  principle  of  treatment 
is  to  keep  the  intestines  completely  at  i-est.  For  this  purpose  the 
patient  must,  of  course,  be  in  ]>ed ;  food  should  be  given  by  the 
rectum  ;  purgatives  should  Ik*  strictly  avoided,  and  opium  should 
be  administei'ed.  The  patient's  thirst  may  be  quenched  by  small 
pieces  of  ice  sucked  from  time  to  time,  but  no  food  should  be 
allowed  by  the  mouth  ;  the  enemata  mny  be  peptonised  beef- 
tea,  milk  and  egg  to  the  extent  of  four  ounces  given  every  four 
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houra,  or  nutrient  suppoeitories  may  be  employed.  Opium 
should  be  given  in  full  doaes :  1  grain  in  pill  every  Uiree  hours  is 
a,  quantity  frequently  used,  but  it  may  be  given  more  frequently 
if  required  by  the  severity  of  the  pain,  as  for  instance,  one  grain 
every  two  hours.  In  such  a  case  the  closest  watching  on  the 
part  of  the  physician  is  necessary,  and  the  respiration  should 
not  be  allowed  to  go  below  thirteen  or  twelve  in  the  minute. 
Morphia  may  be  us^  instead  of  opium,  one-third  or  half  a  grain 
may  be  injected  subcutaneously  at  first,  and  doses  of  a  quarter 
of  a  grain  may  be  given  from  time  to  time  so  as  to  control  tlie 

Relief  is  afforded  locally  by  the  application  of  hot  linseed-meal 
poultices,  or  flannels  wrung  out  of  hot  water,  and  sprinkled  with 
turpentine,  or  liniment  of  belladonna.  Ice  compresses  or  pieces 
of  ice  between  layers  of  flannel  are  sometimes  used,  but  they  do 
not  genei^y  give  so  much  relief  asthe hot  applications.  If  there 
is  much  distension  with  gas  it  may  be  possible  to  draw  some  ofi 
by  passing  a  long  tube  into  the  rectum.  Stimulante  are,  as  a  rule, 
required,  and  are  best  given  in  the  form  of  brandy,  in  small  quan- 
tities frequently. 

Chkonic!  Peritonitis. 

This  may  arise  as  a  sequel  of  acute  peritonitis,  especially  in  its 
local  forms  ;  it  is  often  the  result  of  local  irritation  about  particular 
organs — for  instance,  the  liver  or  the  spleen  may  be  surrounded 
witli  a  thickened  capsule  (perihepatitis,  perisplenitis);  or  it  may 
occur  after  repeated  tappings  for  ascites.  The  growth  of  tubercle 
and  cancer  in  the  abdominal  cavity  gives  rise  to  forms  of  chronic 
peritonitis,  which  will  be  spoken  of  shortly.  Amongst  general 
causes,  Bright's  disease  is  the  best  recognised ;  often  it  is  impos- 
sible to  explain  its  occurrence. 

Morbid  An&tomy. — Chronic  peritonitis,  in  its  lesser  degrees, 
causes  no  more  than  thickening,  with  opacity  of  the  peritoneum ; 
in  more  advanced  coses,  it  results  in  the  formation  of  false  mem- 
branes, or  layers  of  fibrous  tissue,  which  cover  the  different 
viscera,  and  cause  them  to  become  aidberent  to  one  another,  and 
to  the  abdominal  wall.  The  intestines  may  thus  be  matted 
firmly  together,  and  bound  down  towards  the  spine ;  the 
omentum  is  shortened  and  contracted  into  a  transverse  band  at 
the  upper  pai-t  of  the  abdomen  ;  and  the  liver  and  spleen  may  be 
covered  with  a  thick  adventitious  membrane.  This  membrane 
can  sometimes  be  peeled  off,  leaving  the  natural  serous  layer 
beneath.  Serous  fluid  may  be  present  at  the  same  time  in 
sufficient  quantity  to  cause  enlargement  of  the  abdomen ;  or 
there  may  be  chronic  effusion,  with  but  little  false  membrane, 
only   some    opacity   or   pigmentation   of   the    peritoneum.      As 
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already  mentioned,  chronic  peritonitis  may  result  in  intestiiia] 
obstruction. 

Symptoms. — These  are  very  variable,  according  to  the  extent 
of  the  abdominal  lesion.  There  is  usually  some  pain,  or  a  sensa- 
tion of  tightness  and  oppression.  The  appetite  is  likely  to  be  in- 
different, and  occasionaUy  vomiting  may  occur.  The  bowels  are 
generally  constipated.  Constitutional  disturbance  may  be  but 
slight,  but  fever,  if  present,  is  variable,  and  often  the  patient  is 
about,  though  unequal  to  much  exertion.  The  condition  of  the 
abdomen  depends  on  the  nature  of  the  effused  products ;  if  serum 
exists  in  any  quantity,  the  alnlomen  is  enlai'ged,  and  gives  the 
sense  of  fluctuation  on  }>ercussion.  Sometimes  there  is  dulness  in 
the  flanks,  and  resonance  in  front,  with  change  of  relative  position 
of  these  signs  when  the  patient  lies  on  one  side  ;  in  other  cases, 
the  abdomen  is  completely  dull  from  the  intestines  being  bound 
down  to  the  spine.  When  there  is  little  or  no  fluid  the  abdomen 
may  be  flat,  and  it  presents  irregular  resisfemce  where  the  intes- 
tines are  matted  together. 

Diagnosis. — Cases  with  much  eflusion  resemble  ascites,  such  as 
that  pixxiuced  by  hepatic  ciirhosis ;  in  >vomen,  if  the  surface  is 
completely  dull  from  the  intestines  being  bountl  down,  the  peri- 
toneal fluid  may  be  mistaken  for  that  of  an  ovai-ian  cyst ;  in  other 
cases,  the  I'esistauce  felt  in  the  abdomen  may  be  confounded  with 
different  forms  of  tumour. 

Prognosis. — This  is,  on  the  whole,  unfavouiuble  in  cases  with 
pronounced  symptoms. 

Treatment. — There  is  not  the  same  necessity  for  absolute  quiet 
on  the  part  of  the  intestines  as  in  the  case  of  acute  peritonitis ; 
food  should  be  light  and  nutiitious ;  pain  may  be  relieved  by 
poultices  and  hot  fomentations,  and  by  opium  in  small  doses.  The 
absoi*ption  of  the  effused  pi-oducts  may  be  attempted  by  the  appli- 
ctition  to  the  abdomen  of  mercury  in  the  form  of  compound  oint- 
ment, liniment,  or  oleate ;  while  iodide  of  potassium  and  iodide  of 
iron  may  be  given  internally,  with  genei-al  tonics,  such  as  quinine, 
cod-liver  oil,  or  arsenic.  Constipition  may  be  relieved  by  enema, 
or  by  the  mildest  laxatives.  Large  accimiulations  of  liquid  require 
panvcentesis. 

Tubercular  Peritonitis. 

The  actual  inflammation  in  this  cjvse  is  preceded  by  the  forma- 
tion of  tubei-cle  as  a  result  of  the  invasion  of  the  bacillus.  The 
sui'fju.^e  of  the  peritoneum  is  covered  with  small,  flat,  whitish 
grains,  from  2  to  5  mm.  in  diameter,  slightly  elevated  above  the 
surface,  and  closely  aggregated  together.  These  tubercles  are 
most  abundant  on  the  under  surface  of  the  diaphmgm  and  in  the 
flanks.  The  inflammation  is  shown  by  the  effusion  of  lymph,  or 
of  serous  or  sero-flbrinous   liquid.     In   very   acute   cases  lymph 
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alone  may  be  present.  In  less  acute  caaea  tbei-e  is  liquid,  which 
may  amount  to  several  pints,  and  the  abdomen  may  be  as  much 
enlarged  as  it  is  in  ascites  from  cirrhosis  or  heart  disease.  More 
rarely  the  liquid  is  sero-purulent  or  purulent.  In  other  more 
chixinic  cases  the  results  are  varying  degrees  of  cnseation,  fibrosis, 
and  ulcerative  destruction.  Thus,  the  omentum  tends  to  become 
contracted  into  a  thick  mass,  consisting  of  tubercular  and  caseous 
inGltration.  The  intestines  are  matted  together  and  adherent  to 
the  omentum  or  the  abdominal  wall,  and  the  adhesions  may  be 
much  infiltrated,  so  as  to  present  thick  masses  of  almost  tumour- 
like new  tissue.  In  cases  where  ulceration  of  the  bowel  co-oxists, 
the  adherent  intestines  may  open  into  one  another  through  the 
bases  of  the  ulcers,  and  render  it  impossible  to  follow  the  natural 
course  of  the  bowel.  More  or  less  tiu-bid  serum  or  pus  may  be 
present  in  these  cases  also ;  and  the  mesenteric  glands  are  often 
caseous  also  (see  p.  738). 

.Stiology. — Tubercular  peritonitis  occurs  at  all  ages,  but  appears 
to  be  more  fi-equent  in  males  than  in  females.  It  is  veiy  com- 
monly associated  with  tubercle  in  other  parts  of  the  body.  It 
is  hence  often  secondary  to  pulmonary  phthisis,  to  tubercular 
ulceration  of  the  intestine,  to  caseous  mesenteric  glands,  and  to 
diseases  of  the  pelvic  organs — e.g.,  the  Fallopian  tubes,  or  the  testes 
and  vesiculffi  seminales.  It  may  form  part  of  an  acute  general 
tubei-culoais.  Sometimes,  perhaps,  the  peritoneum  is  infected 
directly  from  the  bowel.  Not  infrequently  other  serous  membranes, 
the  pleura  and  the  pericardium,  are  simultaneously  afiected. 

Symptoms. — The  symptoms  are  sometimes  aciUe  and  the  case  is 
similar  in  every  respect  to  acute  peritonitis  from  other  infections. 
More  ofton  they  resemble  those  described  under  chronic  peritonitis. 
They  have  come  on  slowly  and  insidiously,  consisting  of  pain  and 
discomfort,  and  frequently  distension  of  the  abdomen.  Tfae  patient 
loses  strength  and  tiesh  ;  there  is  irregular  pyrexia ;  the  appetite  is 
diminished,  and  the  bowels  are  irregular,  but  often  loose.  The 
motions  are  sometimes  yellow,  and  in  acuter  cases  may  suggest 
enteric  fever.  The  abdomen  is  generally  tender.  If  there  is  much 
fluid  efiused  the  abdomen  will  be  much  enlarged,  tonse,  resonant 
in  ite  upper  part,  or  dull  all  over  according  as  the  intestines  are 
free  or  bound  down.  More  often  there  is  but  little  fluid  in  the 
abdomen,  which  is  tender,  slightly  swollen,  very  tense,  presenting 
to  palpation  increased  resistance  in  certain  parts,  or  a  doughy 
sensation ;  or  there  are  firm  rounded  masses  with  a  more  or  less 
definito  outline.  Such  tumour-like  masses  often  occupy  the  lower 
half  of  the  abdomen,  reaching  perhaps  higher  on  one  aide  tlian  on 
the  other :  they  are  in-egular  or  nodular  on  the  surface.  Some- 
times the  indurated  masses  of  tubercular  infiltration  are  felt  as 
bands  running  across  the  abdomen ;  thus,  the  thickened  omentum 
often  forms  a  transverse  band  at  its  upper  part,  and  the  tissue 
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about  the  obliterated  urachus  forms  a  vertical  band  below  the 
umbilicus.  In  many  cases  the  skin  around  the  umbilicus,  for  a 
distance  of  from  one  to  three  or  foiu*  inches,  is  reddened  and 
infiltrated,  pitting  slightly  on  pressure :  this  is  probably  due  to 
obstruction  of  the  veins  by  the  tubercular  growth.  The  percussion 
resonance  is  variable,  and  often  muffled.  Occasionally  the  abdo- 
men is  retracted  fi-om  the  predominance  of  fibrous  tissue  and 
consequent  contraction. 

Diagnosis. — Besides  the  general  features  of  pain,  distensicm 
and  emaciation,  the  recognition  of  the  tubercular  masses  and  the 
inflammatory  redness  about  the  umbilicus,  are  the  most  important. 
The  infiltittted  omentimi  may  be  mistaken  for  the  lower  part  of 
an  enlarged  liver,  but  the  resonance  of  the  stomach  above  it  should 
prevent  this  error.  Sometimes,  but  not  always,  the  diagnosis  may 
be  confirmed  by  the  presence  of  tubercle  in  other  parts  of  the 
body.  In  children  or  young  people,  a  simple  ascites,  otherwise 
unexplained,  is  likely  to  be  tubercular,  but  it  may  be  confounded 
with  ascites  fi-om  ciixhosis  of  the  liver,  or  even  with  an  ovarian 
cyst.  The  liquid  withdrawn  may  be  inoculated  into  animals,  but 
the  results  are  not  always  conclusive. 

Prognosis. — This  is  more  hopeful  than  the  prognosis  of  many 
other  tuberculai*  lesions.  Death  results  fmm  exhaustion,  or  from 
acute  tubercular  inflammation  in  the  pleura,  pericaitlium,  or 
meninges.  But  many  patients  treated  early  have  apparently 
recovered  completely. 

Treatment. — This  may  be  conducted  on  the  same  principles  as 
that  of  chronic  pentonitis.  Merciu-ial  applications  should  be 
constantly  applied  for  weeks  or  months.  Cod-liver  oil  and  general 
tonics  should  be  usetl  internally.  The  diet  should  be  easily 
digestible,  and  stimulants  in  modei'ate  amount  may  be  given.  A 
considerable  number  of  cases  have  now  been  successfully  treated 
by  opening  the  abdomen,  washing  out  or  sponging  the  surface  of 
the  peritoneum,  and  inseiting  a  drainage  tube. 


NEW  GBOWTHS  IN  THE  PEBITONEUM. 

One  of  the  most  common  growths  in  the  peritoneimi  is  carcinoma^ 
seoondaiy  to  disease  in  the  viscera,  especially  the  stomach  and  the 
ovary.  It  is  more  common  in  females  than  males,  and  oociu<s 
mostly  at  an  advanced  age.  It  occurs  in  the  form  of  flat  circular 
deposits,  covering  the  abdominal  surface,  and,  like  tubeit^le,  it  is 
most  abundant  on  the  diaphiugm  and  in  the  flanks ;  similarly,  the 
omentum  may  be  thickened  and  infiltrated,  and  eventually  large 
cancerous  nodules  may  occur  all  over  the  abdomen.  In  its  structure 
it  is  generally  a  true  carcinoma,  vei-y  fibrous,  and  yielding  but 
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little  juice.  Colloid  cancer  is  present  in  a  certain  number  of 
cases.  Considerable  liquid  effusion  is  commonly  present  (eaneeroiu 
paitonitie),  and  blood  is  not  infrequently  mixed  with  it,  ao  that  it 
acquires  a  brown,  brownish-red,  or  even  red  colour.  Oocaaonally 
nodules  of  cancer  ore  felt  in  the  eldn  round  the  umbilicus,  and  the 
glands  in  the  groin  may  be  infiltrated  with  the  same  growth. 

Sarcoma  is  another  common  form  of  malignant  disease :  it  occurs 
in  the  retro-peritoneal  tissues,  in  the  omentum,  mesentery  or 
broad  ligament. 

Fibroma,  lipoma,  hydAtiA,  dermoid,  and  othercysto  of  less  certain 
nature  also  occur. 

Symptoms. — The  more  rapid  and  malignant  forms  of  growth 
are  characterised  by  pain,  emaciation,  cachexia,  and  the  presence 
of  the  tumour ;  if  inflammatory  conditions  predominate  there  will 
be  a  resemblance  to  other  forms  of  chronic  peritonitis.  In  other 
case.1  thn  intestine  may  be  involved  (*«  Intestinal  Obstruction). 

Prognosis  is  absolutely  unfavourable,  and  Treatment  must  be 
directed  to  the  relief  of  symptoms,  the  temporary  removal  of  fluid 
when  it  is  considerable,  or  an  operation  for  obstructed  bowel, 
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It  may  be  well  to  allude  in  this  place  to  the  great  number  and 
variety  of  tumours  which  may  be  found  in  the  abdomen,  and  the 
diagnosis  of  which  often  presente  considerable  difficulties.  Eveiy 
one  of  the  contained  viscera  may  give  rise  to  tumour,  and  to 
describe  all  these  would  only  be  to  repeat  what  has  been  already 
said — or  will  be  said — in  the  accounts  of  diseases  of  special 
organs ;  and  their  differential  diagnosis  must  be  gathered  from 
the  same  source.  It  will  be  sufficient  here  to  enumemte  the  more 
important  tumours,  and  subsequently  to  describe  one  which  has 
not  been  dealt  with  elsewhere — namely,  aneurysm  of  the  ab- 
dominal aorta. 

The  tumoui^  are  as  follows: — Liver:  general  enlargements, 
abscess,  cancer,  hydatid,  distended  gall-bladder  ;  ^>Uen  :  enlarge- 
ments, abscess,  cancer,  hydatids,  infarcts ;  stomach :  cancer,  dilata- 
tion ;  inlegtirtei .-  cancer,  lymphoma,  strangulation,  intussusception, 
appendicitis,  matting  by  tubercular  disease,  actinomycosis,  ftecal 
accumulation ;  partoreaa  :  cyst,  cancer  ;  kidneyi ;  enlargements, 
moveaible  kidney,  abscess,  cancer,  hydatid,  hydro-  and  pyo- 
nephrosis, tubercular  pyelitis ;  gupra-rmal  eapsuU  :  cancer,  tuber- 
cle ;  peritoneum  :  chronic  peritonitis  and  matting,  tubercular  peri- 
tonitis, localised  suppurative  peritonitis,  cancer,  hydatid,  and  other 
cysts  ;  lymph^landa :  tubercle,  cancer  ;  vtema  and  appendagea  : 
pi-egnancy,  fibro-myoma,  cancer,  cysts  of  the  broad  ligament,  htema- 
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tocele,  pelvic  cellulitis,  ovarian  turnout's  and  cysts ;  bladder  :  reten- 
tion of  urine. 

Tumours  of  the  alxlomen  ai-e  also  simulated  by  the  prolapse  of 
all  tlie  organs,  liver,  spleen,  kidneys,  stomach  and  intestine,  which 
occasionally  occurs,  and  is  described  under  the  name  of  enteroptona 
or  Glenard*8  disease.  This  occurs  especially  in  women ;  and  the 
eflfects  are  most  noticeable  in  the  erect  posture.  The  lower  part 
of  the  abdomen  is  prominent  or  pentlulous,  the  upper  part  flattened. 
It  may  be  unaccompanied  by  symptoms,  or  there  may  be  such 
troubles  as  nausea,  vomiting,  pain  and  distress  after  food,  and 
various  neurotic  symptoms.  Relief  is  affoi'ded  by  wearing  a 
supposing  belt;  and  in  extreme  case^  by  operation. 

Abdominal  Aneurysm. 

.etiology. — This  has  much  the  same  causation  as  aneurysm  in 
other  situations.  It  is  common  in  middle  age,  and  is  more  fre- 
quent in  males  than  in  females. 

Pathology. — The  usual  seat  is  between  the  diaphragm  and 
the  origin  of  the  superior  mesenteric  artery,  and  it  often  involves 
the  origin  of  the  cceliac  axis.  In  its  groA\iih  it  may  interfere 
with  adjacent  organs,  pi-ess  ujx)n  the  vena  cava,  or  erode  the 
vertebrae.  Aneurj'sms  of  the  superior  mesenteric,  or  of  the  iliac 
ai-teries,  are  less  common,  and  will  not  l>e  specially  considered 
here. 

Symptoms.  —  These  ai-e  pain,  the  presence  of  a  pulsating 
tumour,  with  munnur,  and  sometimes  evidences  of  pressure. 
The  pain  is  situate  in  the  abdomen,  is  often  severe,  paroxysmal 
or  neuralgic  in  character,  and  may  radiate  to  either  side,  into 
the  groin,  or  the  back.  The  tumour  vanes,  of  coui'se,  with  the 
seat  of  the  lesion ;  it  is  more  common  in  the  epigastric  region,  in 
the  middle  line  or  slightly  to  the  left ;  it  is  globular  or  ovoid, 
pulsatile,  and  expansile ;  it  is  scarcely,  if  at  all,  affected  by  the 
movements  of  the  diaphiagm.  A  systolic  murmur  can  be  gene- 
raUy  heard  over  it.  The  pressiu-e  signs  other  than  pain  ai'e  not 
common,  since  the  various  organs  readily  yield  to  its  progress. 
But  it  may  exceptionally  cause  jaundice  by  obsti'ucting  the  bile- 
duct,  or  di*opsy  by  pressure  on  the  vena  cava.  It  may  press  on 
the  colon,  or  on  the  stomach,  and  vomiting  is  sometimes  present. 
The  duration  may  be  two  or  three  years,  and  death  i^esults,  as  a 
rule,  from  rupture  of  the  sac  into  the  reia*o-pentoneal  tissue,  into 
the  peritoneum,  or  into  one  of  the  hollow  viscei-a ;  or  from  the 
exhaustion  of  pain,  sleeplessness,  sickness,  and  malnutrition. 

DiagnoslB. — Abdominal  aneurysm  has  to  l>e  diagnosed  from 
the  eoocessive  pulsation  of  the  aorta  previously  described  (p.  578), 
and  from  tumours  lying  inj^front  of  the*aorta,  especially  caiicer^of 
the  stomach,  to  which  pulsation  is  communicated  from  the  healthy 
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aorta.  The  former  is  distinguished  by  the  absence  of  murmur, 
the  normal  size  and  shape  of  the  vessel,  and  the  neurotic  or 
hysterical  character  of  the  patient.  Tumours  over  the  aorta  do 
not  expand  laterally,  and  are  often  irregular  or  nodulated  in 
shape;  the  pulsation  in  some  cases  ceases  when  the  patient  is 
placed  prone,  or  on  his  hands  and  knees,  so  that  the  tumour  may 
fall  away  from  the  aorta.  Cancer  of  the  stomach  is  displaced 
more  than  an  aneurysm  by  a  deep  inspiration. 

Treatment. — This  must  follow  the  lines  indicated  under  the  head 
of  Thoracic  Aneurysm  (p.  5ti8).  But  an  abdominal  aneurysm  is 
sometimes  open  to  treatment  by  proximal  or  distal  compression 
by  the  tourniquet,  or  other  surgical  means. 


DISEASES    OF    THE 

DUCTLESS   GLANDS,   LYMPHATIC 
SYSTEM,  AND   BLOOD. 


DISEASES    OF    THE    THYROID    BODY. 

BBONOHOOELE. 

(GoUre.) 

By  bronchooele  or  goitre  is  meant  hypertrophy  of  the  thyroid 
gland. 

etiology. — The  causation  of  goiti*e  is  still  a  matter  of  doubt. 
The  most  prominent  fact  is  that  it  is  freijuent  in  ceiisiin  localities, 
and  especially  in  limestone  or  magnesian-limestone  districts.  In 
£ngland  it  occurs  in  Derbyshire,  and  to  a  less  extent  in  I)evon- 
shii*e.  On  the  Continent  it  is  frequent  in  the  mountainous  regions 
of  Savoy,  Switzerland,  Northern  Italy,  the  Tyi-ol,  and  Styria.  It 
lias  thus  been  generally  refen*ed  to  the  influence  of  the  limestone 
foimation  upon  the  water  which  the  inhabitants  drink.  But 
there  ai^  difficulties  in  accepting  this  hypothesis;  and  while 
some  refer  it  to  other  defective  hygienic  conditions — such  as  bad 
ventilation,  overci-owding,  and  filth  accumulation — others  believe 
that  it  must  be  due  to  some  miasmatic  influence,  or  to  an  actual 
micro-orgiinism  which  is  especially  develoj)ed  over  certain  rock 
formations.  In  Centi*al  Eui-ope  it  is  often  found  associated  with 
cretinism. 

In  England,  goiti-e  is  most  fre^juent  in  young  women. 

Morbid  Anatomy. — Goitre  occui*s  in  the  following  forms  : — 
(1)  A  simple  soft  hypertrophy ;  (2)  cystic  bronchocele ;  (3)  fibix>u8 
bronchocele,  and  (i)  fibro-cystic  bronchocele.  Tlie  enlargement 
may  affect  one  lobe  ;  or  both,  or  the  whole  gland ;  but  the  isthmus 
is  rarely  involve<l  alone.  Cysts  result  from  the  distension  of  the 
normal  follicles  of  the  gland,  and  become  filled  with  a  colloid 
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material ;  the  fibrous  tissue  results  from  byperti'opLy  of  tlie  cuu- 
nective  tissue  between  the  follicles.  The  size  varies  from  a 
moderate  prominence  of  the  neck  on  either  side,  to  a.  mass  as  large 
as  the  fist  or  a  fostal  head,  which  hangs  down  in  front  of  the  upper 
part  of  the  sternum. 

Sjrmptoms.— Enlargement  of  the  neck  and  a  feeling  of  fulness 
are  often  the  only  symptoms.  If  the  goitre  is  very  large,  there 
may  be  dysphagia  from  pressure  on  l£e  cesophagus,  or  dyspncea 
from  compression  of  the  trachea,  or  of  the  recurrent  laryngeal 
nerves. 

Diagnosis.  —This  is,  a£  a  rule,  easy.  The  thyroid  nature  of  any 
enlargement  is  proved  by  its  movement  up  and  down  with  tlie 
larynx  during  the  act  of  swallowing. 

Treatment, — The  patient  should  remove  from  the  locality  where 
the  disease  is  known  to  be  prevalent,  and  eveiy  hygienic  condition 
should  be  made  perfect.  Iodine  is  the  drug  which  has  the  most 
influence  upon  goitre.  Iodide  of  potassium,  with  tincture  of  iodine, 
should  be  given  internally,  or  the  vapour  of  iodine  may  be  con- 
stantly inhaled.  Externally,  the  tincture  or  ointment  may  be 
applied.  Iron  is  sometimes  useful  as  well.  Woakes  recom- 
mended fluoric  acid  in  doses  of  80  minims  three  times  daily.  In 
any  case  the  treatment  may  have  to  be  continued  for  months. 
Surgical  measures  may  be  necessary  in  very  hard  or  very  large 
goitres ;  they  are  the  injection  of  tincture  of  iodine,  the  use  oS 
setons,  and  the  removal  of  the  gland  by  operation. 


SPOKADIO  OBETIHISH. 

Cretinism  isa  condition  characterised  by  stunted  growth,  a  large 
broad  head,  thick  features,  wide  separation  of  the  eyes,  flat  nose, 
large  mouth,  much  wrinkling  of  the  coarse  and  rough  skin  even  in 
early  life,  nari'ow  chest,  full  abdomen,  crooked  legs,  and  consider' 
able  mental  deficiency,  amounting  to  idiocy.  Many  orelina  have 
enormous  goitres ;  in  others  the  thyrflid  is  absent.  Occasional 
cases  of  a  similar  disease,  sporadic  oretiniam,  have  been  observed  in 
England,  and  some  of  these  have  had  slight  goitres.  Fagge,  who 
described  such  cases,  also  noted  the  occurrence  of  fatty  subcu- 
taneous tumours  above  each  clavicle. 

The  local  agent,  whatever  it  is,  which  causes  goitre  aft«r  a 
limited  exposure,  seems,  in  the  course  of  two  or  three  generations, 
to  produce  cretinism. 

Treatment. — The  close  lesemblauce  in  many  respects  between 
cretinism  and  myxtedema  lias  led  to  the  employment  of  the  same 
remedy — namely,  thyroid  extract  (see  Myxcedema),  and  with  much 
success.     Under  its  influence  children  have  grown  i^pidly,  have 
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lost  the  wdemitoiis  infiltration  of  the  tissues,  and  have 
moi-e  intelligent. 


EXOPHTHALHIO    OOITBE. 

{Grarea'  IHuaae.      Baaedow'it  Diataae.) 

Tliis  curious  nffection  whk  fii-st  described  by  the  Dublin  phy- 
eiciati,  Graves,  in  I8.'t5,  and  by  a  Oenmin  physician,  Basedow,  m 
1810.  It  consists  essentially  of  tbree  conditions:  protrusion  of 
the  eyeballs,  enLifgement  of  the  tliyi-oid  gland,  and  ia<;re(taed 
action  of  the  heart. 

j£tiology. — It  occui's  much  more  frefjuentiy  in  women  than  in 
men,  and  mostly  between  the  ages  of  fifteen  and  thirty.  It  has 
been  thought  sometimes  to  follow  upon  anfemia  and  ohlorods; 
but  its  early  symptoms  may  have  been  mistaJcen  for  one  of  these. 
Moi-e  often  there  lias  been  a  iiem-otic  tendency,  as  shown  in 
hysteriik  or  epilepsy,  or  mental  disease  in  the  family.  Id  a  few 
crises  it  has  followed  iiipidly  upon  some  emotional  or  mental 
excitement,  oi-  even  dii-ect  injuiy  to  the  head.  A  faereditaiy 
connection  lias  sometimes  been  olxierved  ;  onc«  the  disease  affected 
mother  and  son  ;  more  oft«n  it  attacks  two  or  thi'ee  brothers  or 
sisters  in  the  siiDie  family. 

Symptoms.— With  the  exceptions  just  alluded  to,  it  generally 
comes  on  quite  gmdually,  and,  as  a  rule,  the  cardiac  symptoms 
fii-st  appear,  the  piwtrusiou  ot  the  eyeballs  and  the  thyi-oid  swell- 
ing not  till  some  montlis  later.  Occiisionally  they  may  ap]>etU'  in 
a  diffei-ent  order,  or  one  or  other  of  the  three  chief  symptoms  may 
be  absent;  but  the  ciivulatoiy  tixtuble  is  the  most  constant.  In 
the  fully  developed  disease,  the  heart  beats  quickly  and  forcibly ; 
the  impulse  is  in  the  natuiikl  position,  but  it  is  felt  over  ttn  ab- 
normally large  area ;  tliere  is  often  a  systolic  murmur  in  the 
pulmonary  area,  and  occasionally  one  at  the  apex.  The  carotids 
and  large  ui-teiioe  pulsate  with  great  force,  and  the  patient  feels 
the  violence  both  <J  the  cardiac  beat  and  the  arterial  throbbings. 
The  pnlse  i-eiuihes  J20,  130,  or  140  in  the  minute,  is  of  medium 
size,  and  yields  no  special  sphj-gmographic  tmcing.  The  patient 
suffers  fi-om  shoi-tness  of  breath  on  exertion  in  propoi-tion  to  the 
cardiac  disturbance.  In  coui-se  of  time  the  heart  may  become 
dilated  and  hj-pcrtrophied. 

The  enlai^ement  of  the  Ihi/tvitl  body  in  symmetrical,  usually 
moderate  in  dimensions,  tind  rai'ely  equal  to  that  of  the  larger 
endemic  goiti-es.  If  the  hand  be  placed  over  it,  a  thrill 
can  be  felt  which  is  due  to  the  movement  of  blood  in  its 
dilated  vessels,  and  a  sjistolit  muraiin-  can  iw  heard  witJi  tlie 
stethoscope. 
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The  prominenee  of  the  ej/eballa  (exophthalmos,  proptosis)  is  the 
most  striking  chm-iicteristic  of  the  disease,  and  gives  to  the 
putient  an  uupleusant  terrified  appeaiuuce.  It  affects  both  eyee, 
an  1  ma  reach  Bucli  a  degree  tliat  the  sclerotic  is  seen  both  aljove 
nd  below  the  cornoa,  and  the  eyelids  ai-e  uitable  to  meet.  Even 
ulei  the  eyelids  can  be  voluutwily  closed,  they  may  lie  apart 
d  ling  bleep;  and  if  the  exophthalmos  is  extreme,  there  may  be 
r  itat  on  and  ulceration  of  the  cornea  as  a  i-esult  of  expoeure. 
Son  etimes  the  prominence  is  only  simulated  in  conse^^uence  of 
spasm  01  retraction  of  the  upper  eyelid  (Stellwag's  sign).  In 
aiisociation  with  the  exophthalmos  is  another  symptom,  which  the 
discovei-er,  von  Oi'uefe,  regaiiied  as  pathognomonic — namely,  that 
when  the  patient  lowers  the  eyeball  to  look  down,  the  upper 
eyelid  is  not  depressed  to  a  corresponding  extent— a  want  of 
unifoimity  in  the  movements  of  the  eyeball  and  the  upper  lid. 
This,  however,  is  not  pi'esent  in  every  oaae,  although  it  has  some- 
times been  noticed  even  before  the  protrusion.  On  the  other 
hand,  when  present  it  is  of  impoi-tance,  as  it  does  not  occur  in 
other  kinds  of  exojihthalmos.  The  pupil  and  accommodation  are 
unaffected  ;  and  the  ophtliaimoscope  I'evenls  little  beyond  overfull 
and  tortuous  i-etinal  veins. 

The  sufferer  from  these  lesions  is  out  of  health  in  many  ways 
1>esides,  She  is  languid,  ansmic,  unfit  for  exertion,  waning  or 
cipricious  in  appetite,  subject  to  nervousness,  headache,  vei^go, 
fits  of  temper  or  crying,  irritable,  or  hysterical.  There  is  often  a 
more  oi'  less  constant  iretnor  of  the  limbs,  and  even  of  the  whole 
body.  The  nervousness  and  cardiac  action  are  increased  by 
attention  or  by  any  excitement.  The  patient  is  generally  thin, 
and  may  waste  a  good  deal.  A  moderate  d^ree  erf  fever  is  often 
present ;  and  some  patients  show  various  pigmenbiry  disturbances 
of  the  skin,  such  as  moderate  bronzing,  chloasma,  or  leucodermia. 
A  subjective  feeling  of  heat,  flushing  of  the  head  and  neck, 
sweikting,  diarrhcea,  glycosuria,  and  intermittent  albuminuria  have 
been  noticed  in  different  cases.  The  electrical  resistance  of  the 
body  is  diminished  as  a  result  of  the  moisture  of  the  akin.  The 
voice  is  often  thin,  feeble,  or  piping,  sometimes,  perhaps,  from 
pressure  of  the  goitre  on  the  trachea.  Tlie  symptoms  are  liable 
to  aggravation  from  time  to  time. 

Morbid  Anatomy. — The  important  change  in  the  enlarged 
thyroid  is  that  the  epithelial  cells  lining  the  vesicles  become 
cylindrical  instead  of  cubical,  that  they  proliferate  into  the 
vesicle,  and  that  the  contente  of  the  vesicles  loee  their  colloid 
nature,  and  become  moie  mucous  and  granular.  These  changes 
resemble  those  whicli  take  place  in  compensatory  hypertrophy 
of  the  remains  of  the  gland  after  partial  removal  (Edmunds). 
In  later  stages  it  may  become  fibrous  or  cystic. 

The  tiiymuB  gland  is  often  persistent  and  enlarged,  and  there 
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is  Bometimes  enUrgemeot  uf  tlie  s[>leen,of  the  cei-vical  ca- bronchial 
glands,  oi'  of  Peyer's  patches  in  the  intestine. 

Pathology. — This  is,  its  yet,  veiy  obscure.  Tlie  protrugioa  ol 
the  eyeballs  is  probably  in  part  due  to  venous  congestion,  and  in 
part  to  im  ovei'growth  of  fat  in  the  orbit.  A  third  factor  it 
believod  by  some  to  be  present,  namely,  a  contraction  of  certain 
non^riated  muscular  fibres,  which  lutve  been  recognised  by 
Miiller,  in  the  membrane  lining  the  orbit  over  the  spheno- 
maxillary fissure.  Such  a  contraction,  it  is  thought,  would  force 
forward  the  contents  of  the  orbit.  The  presence  of  similar  smooth 
muscular  fibres  in  the  tipper  (and  lower)  lids  is  considered  by  von 
Graefe  to  explain  the  symptoms  described  by  him,  since  they  are 
innervated  by  the  sympathetic.  Others  ascribe  them  to  weakness 
of  the  orbicularis  palpebrarum.  When  it  is  attempted  to  explain 
how  these  difierent  lesions  can  be  referred  to  a  common  origin, 
considerable  difficulty  arises.  The  thi-ee  cardinal  symptoms  sug- 
gest a  lesion  of  the  cei'vioil  sympathetic  ;  but  notiiing  has  been 
found  in  the  cei'vical  ganglia  or  in  the  brain  or  spinal  cord  to 
explain  the  symptoms. 

The  I'esemblance  of  the  symptoms  to  those  which  follow  large 
doses  of  thyroid  extract  (p.  727)  has  suggested  tlie  view  that  this 
disease  is  due  to  an  excess  of  the  supposed  tnier-nuZ  aeeretion  of  the 
thyroid  ;  and  improvement  lias  occuiTed  in  some  cases  after  partial 
excision  of  the  hypertrophied  gland. 

Diagnosis. — Occiksionally  a  simple  goitre  may  actually  press 
upon  the  sympathetic  in  the  neck,  and  produce  dilatation  of  the 
pupil,  paralysis  of  .iccommodntiun,  slight  exophtlialmos,  and 
depression  of  the  teuperature  in  the  exteriiid  meatus.  It  will 
be  seen  that  these  symptoms  i4^«e  with  those  of  Qiuves'  disease 
only  in  the  exo|ilithalmos.  The  dift'erence  wouli!  be  moat  obvious 
if  they  occurred  on  one  si<le  only. 

PrognoslB. — Many  cuaes  uif  of  some  years'  duiation,  banning 
insidiously,  and  only  slowly  recovering ;  others  improve  up  to  a 
certain  point,  and  then  remain  stationary ;  others,  again,  die  from 
exhaustion,  from  cardiac  dilatation  and  mitral  regurgitation,  from 
intercurrent  complaints,  or  suddenly,  and  then  probably  from 
heart-failure ;  in  a  few  cases  mystedema  lias  supervened.  Of 
twelve  cases  collected  from  the  Guy's  Hosjiital  recoi-ds  frcan  1877 
to  1884,  seven  had  died  by  188(i  (Hale  Whit«).  In  two  other 
seiies  of  patients  who  had  suffered  five  years  or  died,  the  deaths 
weiv  2b  per  cent.,  recoveries  or  great  impiovement,  60  per  cent. 
(Williamson,  Ord  and  Mackenzie). 

Treatment. — A  cure  can  only  be  expected  from  prolonged  treat- 
ment, and  no  drug  can  be  said  to  have  been  uoiformly  succesaful. 
Digitalis  and  belladonna  seem  to  have  done  most  good,  and  ergot 
has  been  recommended.  Iron  is  of  little  value.  Many  coses  have 
d  uodv  galvaniam,  the  oooatant  currant  being  applied  with 
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the  kathode  on  the  cerricsl  spioe,  and  the  anode  over  the  Rjm- 
pnthetic  in  the  neck,  or  over  the  thyroid ;  and  a  weak  current 
may  be  simihtrly  applied  to  the  eyes.  The  application  of  ice  to 
the  thyroid  is  nlso  of  vahie.  Thyroid  and  thymiiH  extracta  have 
been  used  with  no  greet  Huccem ;  and  varioua  operations  have 
\»ea  devised,  such  aa  ligature  of  the  art«ries,  partial  removal 
of  the  gland,  stripping  the  capsule  from  the  glimd  and  leaving 
the  latt«r  outside  the  wound  to  shrink,  and  division  of  the 
cervioil  sympathetic. 


HTZ<EDEMA. 

The  piominent  features  of  myzoedemn  are  a  peculiar  swelling  of 
the  skin  and  snbcutaQeous  tissue,  with  dryness  and  roughness  of 
the  Rui'fHCe;  pronounced  mental  failure,  consisting  of  dulneas, 
apathy,  hebetude,  slowness  of  speech  or  action ;  and  atrophy  or 
other  dextructive  change  of  the  thyroid  body, 

i£tiolog7. — It  is  much  more  frequent  in  women  than  in  men, 
an<l,  in  the  majority  of  cases,  the  s3miptoms  begin  between  the 
ngeR  of  thirty  and  fifty,  thuugli  they  have  begun  as  early  as  eight 
and  a  half  and  as  late  as  sixty-seven.  Some  indications  of  here- 
dity have  been  observed,  and  it  has  been  more  often  seen  amongst 
the  poorer  classes ;  but  no  influence  can  be  ascribed  to  occupation, 
climate,  soil,  or  to  the  conditions  which  are  associated  with  en- 
demic bronchocele. 

In  reference  to  preceding  diseases,  tlie  chief  conditions  that 
seem  to  be  of  impoilnnce  are  the  existence  of  phthisis  and 
neurosis  in  near  relations,  and  mental  disturbance  in  the  patient 
herself.  Nothing  can  be  positively  stated  about  the  menses. 
Some  patients  have  had  nimierous  pregnancies,  but  in  others  the 
symptoms  have  abated   during   pr€^ancy,   and   relapsed  after- 

Symptonu. — These  are  at  first  insidious,  so  tliat  in  most  casee 
the  disease  has  not  been  noticed  till  it  has  been  well  developed. 
The  appenrance  is  then  chm-acteristic ;  the  face  is  broader  Qaa 
it  was  in  healtli,  an<l  the  nose,  eyelids,  and  lips  are  thicker ; 
it«  colour  also  is  markedly  yellow  with  a  rather  bright  red  patch 
on  each  cheek,  and  deep  red  or  almost  livid  lips.  The  skin  of 
the  body  generally  is  thickened,  and  the  legs  and  feet  have  the 
appearance  of  slight  tedema,  although  in  many  cases,  but  not  in 
all,  pitting  is  entirely  absent.  The  sliape  of  the  hand  also  under- 
goes clianges ;  it  becomes  liroader  opposite  the  heads  of  the 
metacarpal  bones,  and  the  fingers  become  thick  and  unifonn  in 
shape ;  this  change  has  received  the  not  very  distinctive  name  of 
"  spade-like."     The  foet  are  similarly  affected.      Perspiration  ie 
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often  deficient  or  absent,  the  akin  diy  and  Rcs,ly,  and  the  hair 
falls  out,  leaving  only  a  thin  covering  on  the  head,  or  causing 
actual  baldness  of  the  scalp,  eyebrowH,  and  eyelids.  The  nails 
are  stunted  and  brittle.  The  mucous  membranes  show  the  same 
change ;  at  any  rate,  the  uvula  and  soft  palate  are  swollen,  and 
the  tongue  is  large  and  thick ;  moreover,  the  teeth  become 
carious  or  loose.  The  nervous  system  of  the  patient  is  the  next 
tiling  that  strikes  one :  she  appearn  dull,  apathetic,  slow  in 
thought  and  movement.  She  speaks  languidly  and  deliberately, 
as  if  the  thick  tongue  mechanically  interfered  with  articulation, 
but  the  slow  movements  of  the  eyes  and  the  muscles  of  expres- 
sion accompanying  speech  indicate  that  the  neuro-muscular 
apparatus  is  also  faulty.  Articulation  is  thick  or  blurred,  and  the 
voice  is  monotonous.  The  movements  of  the  body  and  limbs  are 
correspondingly  slow.  On  the  mental  side,  memory  is  defective, 
the  patient  is  often  irritable,  or  suspicious,  or  dull  and  sleepy ; 
and  hallucinations,  delusions,  and  convnlsions  have  been  noticed 
in  a  certain  proportion  of  cases.  The  temperatiu%  is  mostly  sub- 
normal, the  pitient  suffers  from  cold  very  readily,  and  the  hands 
and  feet  are  often  cold  and  blue.  Examination  of  the  organs,  as 
a  rule,  gives  negative  results,  at  any  rate  during  the  greater  part 
of  the  illness. 

The  pulse  is  weak  or  slow,  but  high  tension  has  not  been  often 
recorded.  The  bowels  are  constipated.  The  urine  is  of  low  specific 
gravity,  the  urea  less  than  normal,  and  albumen  is  mostly  absent, 
though  it  may  appear  towards  the  end  of  the  case.  Where  the 
thyroid  gland  could  be  felt  it  has  nearly  always  been  described  as 
small ;  but  in  the  majority  of  chsck  there  is  some  difficulty  in 
satisfjdng  oneself  of  the  condition  of  the  organ,  or  even  of  its 
actual  presence ;  but  the  same,  jierhaps,  may  be  said  of  persona 
who  have  not  got  myxredema.  The  pitgress  of  the  case  is  slow  ; 
patients  are  known  to  imve  bad  tlie  disease  ten  yeare  or  more 
without  material  cluuigi'.  Nevertheless,  it  undoubtedly  shortens 
life  ;  the  sufierers  die  of  intercurrent  diseaser!,  such  as  pneumonia, 
and  bronchitis,  or  sink  fram  general  or  nervous  exhaustion. 

Uorbid  Aiutomy. — The  number  of  raises  of  post-mortem  exami- 
nations of  niyxiedemu  that  have  been  i-econled  is  not  as  yet  large, 
but  a  certain  uniformity  of  result  exists.  Tlie  changes  in  the  skin 
are  some  nuclejir  jiifllifemtion,  and  development  of  connective- 
tissue  in  the  neighlxmi'hood  of  the  .•!weat-gLinds,  sebaceous  glands 
or  bnir-follicles.  Gelatinous  and  ccdematous  skin  have  only  a  few 
times  been  i-pcoi'ded,  and  the  considerable  amount  of  mucin  dis- 
covered in  one  of  Old's  ejirly  CJises  (for  wbicii  the  name  myxadvma 
was  given)  has  not  as  yet  been  found  in  others.  There  is  a  fair 
amount  of  subcutaneous  fat. 

Interstitial  nephritis  and  hypertrophy  of  the  heart  were  found 
in  a  third  of  the  coses  recorded  in  the  Clinical  Society's  Report 
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(1888),  and  no  marked  or  constant  change  in  other  organs  except 
the  thyroid  body.  Thia  was  in  every  case  smaller  than  normal, 
pale,  yellowish  white  or  buff-coloured,  tough  or  indurated,  fibrona, 
or  structureless.  The  disease  appears  to  begin  bb  a  small-celled 
infiltffttion  of  the  wails  of  the  vesicles,  and  epithelial  proliferation 
within  them.  Later  on  the  gland  consists  mainly  of  fibrous  tissue, 
with  scattered  groups  of  cells,  the  remains  of  the  vesicles;  and, 
finally,  nothing  but  dense  fibrous  tissue  is  left. 

Fatholog;. — Tlmt  disease  of  the  thyroid  body  is  the  cause  of 
the  whole  condition  of  myxcedema  is  shown  by  the  pathological 
results,  by  the  results  of  the  removal  of  the  thyroid  body  in 
animikls,  and  of  operations  upon  this  organ  in  man  (operative 
mt/xtedema),  by  the  effects  of  recent  methods  of  treatment,  and  by 
the  resemblance  of  the  disease  to  endemic  and  sporadic  cretinism. 
The  explanation  appears  to  be  that  the  thyroid  normally  supplies 
an  inlmmal  eecrelion,  requisite  for  healthy  metabolism,  whi<^'  is 
checked  by  its  atrophy. 

Diagnosis. — When  once  the  typical  features  have  been  recog- 
nised, the  diagnosis  of  subsequent  cases  is  generally  easy.  No 
doubt  some  years  ago  many  cases  were  regarded  as  Bright'a 
disease  with  iin  unaocountflble  absence  of  albumen.  But  myx- 
ledeinn  diflTers  from  Bright's  disease  not  only  in  the  absence  of 
nlbiimen,  but  in  the  absence  of  pitting,  in  the  peculiar  yellow  and 
red  colour  of  the  face,  and  in  tiie  defective  mental  or  neuro-mus- 
cular  con<lition.  The  coloiu'  of  the  face  is  sometimes  even  sugges- 
tive of  mitral  disease  ;  but  the  swelling  is  more  than  is  common 
in  caidiac  tifiections,  there  is  rarely  a  murmur,  and  the  nervous 
condition  is  again  distinctive. 

Treatment. — Very  striking  improvement  in  the  condition  of 
pntients  witli  myxcedema  has  been  obtained  by  supplying  from 
iinimal  sources  the  deficiency  of  the  thyroid  body.  This  has  been 
done  in  three  ways — by  (^ufting  a  sheep's  thyroid  in  the  sub- 
cutaneous tissue,  us  suggested  by  Horsley ;  by  subcutaneous 
injection  of  a  glycerine  extract  of  sheep's  thyi-oid  (Murray)  ;  and 
by  administering  the  pounded  or  minced  thyroid  or  its  extract 
internally  (H.  Mackenzie,  Fox).  The  last  is  the  most  convenient 
method,  and  thyroid  extract  can  now  be  obtained  in  the  foim  of 
tabloids,  one  oi-  moi-e  of  which  may  be  tikken  daily.  The  beneficial 
eftecta  may  be  seen  in  the  quickening  of  the  pulse,  the  rise  of 
temperature,  the  gi'owth  of  tJie  Iiaii',  the  diminution  of  the  swell- 
ing of  the  face  and  hands,  and  greater  mentjU  and  vital  energy. 
Duiing  this  treatment  also  tlie  skin  desquamates  over  the  body. 
The  injections  or  feedings  must  be  I'epcMted  indefinitely  to  secure 
It  permanent  result. 

If  the  thyroid  extract  or  tabloids  l>e  given  in  excess,  the  patient 
suffer.'^  from  headaches,  palpitation,  quick  pulse,  muscular  tremors, 
pains  in  the  limbs,  thii-st  and  feverishoess,  much  depression  apd^ 
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na,usea,  vomiting  or  diarrlKsa.     The  occurrence  of  these  symptoms 
must  be  the  signal  to  climinish  the  dose. 

Jaboriiodi  (one  draohm  of  tincture  three  times  daily)  and  pilo- 
carpine have  been  given  with  some  benefit  to  increase  the  per- 
spiration ;  and  the  patient  is  always  better  when  protected  from 
cold. 


DISEASES   OF  THE  SPLEEN. 

The  spleen  lies  in  the  upper  part  of  the  abdomen  on  the  left 
side,  and  is  entirely  concealed  by  the  ribs.  In  health  its  position 
and  size  can  only  be  estimated  by  percussion.  There  is  dulnees  in 
the  left  infra-ajcillary  region  over  the  ninth,  tenth,  and  eleventh 
ribs,  and  the  included  spaces.  In  front  this  dulness  is  limited  by 
a  lino  drawn  from  the  left  nipple  to  the  tip  of  the  eleventh  rib ; 
behind  it  I'eaches  nearly  to  a  line  continuous  with  the  anterior 
mai'gin  of  the  latissimus  dorsi.  If  the  spleen  becomes  enlarged, 
it  extends  downwards  and  forwards,  the  dulness  passes  in  front 
of  the  line  above  mentioned,  and  if  the  fingers  be  placed  under 
the  ninth  and  tenth  costal  cartilages,  while  the  patient  takes  a 
deep  breath,  the  margin  of  the  spleen  can  be  felt  to  impinge 
against  them.  With  greater  enlargement,  it  comes  distinctly 
below  the  nbs  at  this  point,  so  that  it  can  be  readily  felt,  and 
occupies  more  or  le«s  of  the  left  upper  quarter  of  the  abdomen. 
In  extreme  cases  of  leuchtemia  the  spleen  reaches  down  to 
Poupart's  ligament,  and  crosses  the  middle  line  below  the  umbilicus. 
though  it  may  renuiin  on  the  left  side  above.  The  siuface  of  an 
enlarged  spleen  is  always  dull,  is  continuous  with  the  lower  ribs, 
and  is  never  overlaid  by  bowel  or  stomach.  It  descends  along, 
and  clings  to,  the  abdomimil  walls  throughout.  The  anterior 
margin  is  irregular,  and  prosentfi  one  or  two  distinct  notches. 

The  majority  of  the  disorders  of  the  spleen  lU'e  secondary  to 
other  lesions  elsewhere,  and  I  have  had  occasion  to  refer  fre- 
quently to  its  implication  in  difierent  forms  of  fever  and  in 
disease  of  the  heart,  Witli  some  exceptions  (leuchiemia,  splenic 
aniemia,  and  hydatid)  the  lesion  of  the  spleen  is  not  generally  a 
source  of  much  trouble  to  the  {xitient.  The  chief  symptom  which 
results  from  disorder  of  the  spleen  is  }>nin,  which  may  be  present 
from  the  formation  of  infarcts,  and  from  the  I'csulting  perisplenitis 
or  abscess,  but  is  not  a  marked  featiu'c  in  the  enlargemcnte  which 
accompany  fevers.  Thei*  may  be  also  a  sense  of  weight  from  the 
great  size  the  oi'gan  attains  in  certain  cases,  especially  in  leiicluemia. 
The  pathological  changes,  to  which  the  spleen  is  liable,  and  th^ 
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geneml  symptonns  which  accompany  them,  will  now  be  briefly 
described. 

ActlTe  Congestion. — The  npleon  is  enlarged  in  many  acute 
infectiouR  processeH,  and  this  is  most  prominently  the  case  in 
enteric  fever,  in  relapsing  fever,  in  ague  and  other  malarial  fevers, 
in  pytemia,  malignant  endocarditis,  and  acute  tuberculosis,  and 
less  so  in  puerperal  fever,  erysipelas,  and  syphilis.  The  capillaries 
and  veins  are  distended  with  btood.  The  splenic  pulp  is  swolleD, 
and  the  capsule  of  the  organ  in  distended.  After  death  the  spleen 
is  found  to  be  of  dark-red  or  purple  colour,  and  very  soft ;  and  the 
pulp  is  i-eiKiily  washed  away  by  a  current  of  water. 

Splenitin  &nd  Ferisplenitifl. — In  some  of  these  infective  con- 
ditions the  process  goes  beyond  the  stage  of  hyperemia  into  one 
of  acute  inflammation,  ;ih  shown,  according  to  Ziegler,  by  the 
excessive  ijuantity  of  white  cells  found  witbin  the  vessels  and 
pulp.  Accompmying  the  splenitis  tbere  may  be  inflammation 
of  the  capsule,  oi'  perisplenitis,  with  resulting  adhesions  to 
adjacent  organs,  or  to  the  abdominal  parietes.  Abscess  is  a 
veiy  rare  result  of  general  splenitis.  It  more  often  results 
from  the  bienking  down  of  infarHs  in  malignant  endocarditis 
(see  below). 

Obronic  Enlargement. — Sjilenitia  may  subside  entirely,  or  go 
on  to  hyperplastic  changes  in  the  pulp,  trabecule,  vessels  or 
capsule.  The  affue-cake,  already  mentioned  (p.  91),  is  the  beet 
example  of  this.  Some  enlargement  is  also  seen  in  rickets, 
tuberculosis,  and  Hodgkin's  disease  (««  Lymphadenoma).  The 
greatest  size  is  reached  in  splenic  aniemia  (me  below)  and  in 
leuchfemia,  in  which  disease  the  spleen  often  occupies  more  than 
half  the  surface  of  the  abdomen  {see  Leuchfemia). 

Splenic  Aneemia. — Bare  cases  occur  in  which  great  enlaigement 
of  the  spleen  is  as.<K>ciated  with  profound  anemia,  but  without 
leucocyt^^is.  The  first  symptoniK  iire  either  a  general  auiemia,  or 
some  complaint  of  pain  in  the  left  side,  probably  due  to  attacks  of 
perisplenitis.  Tlie  anemia  becomes  intense,  the  red  corpusdes 
may  be  reduced  to  one-fouiih  of  their  number,  and  the  amount  <rf 
haemoglobin  is  still  more  diminished— that  is,  the  corpuscles 
contain  less  than  their  noiinal  proportion  of  hemoglobin  (chlorotic 
type).  The  red  cells  are  smaller  than  normal,  and  microcyt«s  are 
present;  but  there  are  few  poikilocytes,  and  the  leuco(^i»s  are 
unaffected  in  number  and  quality.  The  liver  is  also  slightly 
enlarged,  and  there  ^ire  digestive  troubles.  Epistaxis  is  the  only 
frequent  form  of  hfemoiTliage  until  the  last  stages.  Ultimately,  in 
from  two  to  four  years,  death  takes  place  after  progressively 
increasing  anemia  and  emaciation.  The  spleen  is  found  to  be 
greatly  enlarged,  weighing  from  two  to  four  pounds,  firm,  and 
generally  smooth,  presenting  hemorrhages  and  infarcts  on  section, 
and  showing  under  the  microscope  a  great  increase  of  the  fibrous 
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trabeculie,  witb  atrophy  of  the  Malpighifiti  corpuscles,  and  dia-  ' 
appearance  of  the  pulp. 

Though  tiie  cases  are  rare  it  is  iniportatit  to  realise  them, 
first,  because  they  may  be  mistaken  for  leuchtemia  if  the  blood  is 
not  examined  under  the  microscope,  and  secondly,  because  the 
removal  of  the  spleen  has  been  safely  and  successfully  undertaken 
in  some  of  these  cases,  whereas  it  is  fatal  in  leuchtemia.  The 
medicinal  treatment  should  be  that  of  leuchfemia  or  pernicious 
anaemia,  but  is  of  little  use.  The  disease  has  been  called  also 
primary  apleiwmegaly,  but  the  relation  of  the  hypertrophy  to  the 
antemia  has  not  been  proved. 

FaSBive  Oongestion. — The  usual  causes  of  venous  congestion  of 
the  spleen  are  mitral  valvular  disease  and  ciri'hoaisof  the  liver  ;  in 
both  the  return  of  bloo<l  through  the  splenic  vein  is  directly 
impeded.  In  cin-hosis  of  the  liver,  the  spleen  may  be  greatly 
enkrged  ;  in  old  heiirt  ilisense  it  is  often  small  and  very  hard. 

Embolic  Infarcts.^These  are  the  lesults  of  the  impaction  of 
fibrinous  pai-ticles,  detached  from  the  valves  of  the  heart  or  from 
thrombi  in  its  cavities.  The  infarcts  form  wedged -shaped  or 
conical  masses,  which  may  reitrh  a  large  size,  and  occupy  one-half 
or  two-thivds  of  the  organ.  They  go  through  the  changes  of 
colour  elsewhere  described  {p.  571),  and  in  septic  cases,  such  as 
pyemiit  and  malignant  endocarditis,  they  become  purulent,  from 
tiie  presence  of  bacteria.    Infarcts  also  occur  in  leuchiemic  spleens. 

Ludaceoas  Degeneration. — This  change  is  similar  to  that 
which  is  seen  in  the  liver  and  kidneys.  It  afl'ects  the  Malpighian 
follicles,  the  trabeciUsB,  and  vessels.  When  the  Malpighian  folli- 
cles are  alone  prominently  affected,  they  appear  as  grey  specks 
upon  the  sm-fuce  (saj/o-sp&en) ;  in  other  cases  the  oi^n  is  more 
uniformly  i>ale,  very  hard  and  enlargeil.  The  diseased  parts  are 
coloured  Iti-own-i-ed  by  the  addition  of  tincture  of  iodine.  The 
lardaceous  spleen  is  enlar^'ed,  hard  and  smooth ;  the  liver  and 
kidneys  are  often  affected  at  the  same  time. 

Tumonrs  of  the  Sploen. — Benign  tumours  and  primary  txuvi- 
noma  ai-e  exceedingly  mi'e.  Secondary  carcinoma  occurs  now  and 
then  in  sciittei'ed  deposits,  and  the  lymphomata  are  found  in 
Hodgkin's  disease.  Tubercle  appears  in  the  spleen  as  a  part  of 
general  tuberculosis,  in  the  foiTa  of  grey,  or  often  bright  yellow 
nodules,  which  may  reach  the  size  of  small  peas,  scattered 
throughout  the  sulwtftnce  and  on  the  sui-face,  SyphilUie  gum- 
mata  are  rai-e ;  but  the  spleen  is  sometimes  enlai'ged  in  congenital 
syphilis. 

Parasites. — Exceptionally  a  hydatid  cy^t  develops  in  the  spleen 
and  forms  a  large  tumour. 

The  Tnatment  of  splenic  lesions  is  dealt  with  under  the  various 
diseases  with  which  tliey  ai-e  associate*!. 
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DISEASES    OF    THE    SUPRA-RENAL 
CAPSULES. 


ADDISON'S   DISEASE. 
{Mtlasma  aupra-renale.) 

This  disease  was  first  described  by  Dr.  Thomas  Addison  in  1855, 
and  presentethree  nminclinicalfeatures:  namely,  (l)great  debility, 
with  nmall  feeble  pulse;  (2)  vomiting;  (3)  a  peculiar  pigmentation 
of  the  skin.  In  the  large  majority,  if  not  in  all  cases,  the  supra- 
renal capsules  or  adrenals  are  found  to  have  undergone  a  tuber- 
culous, caseous,  or  calcareous  degeneration. 

etiology. — Most  cases  occur  in  early  adult  life,  or  middle  age, 
though  young  children  and  elderly  persons  are  not  exempt ;  and 
it  afiects  males  more  frequently  than  females.  It  appears  to  be  a 
good  deal  more  common  amongst  the  poor  and  labouring  classes 
tbm  amongst  the  well-to-do.  As  to  its  immediate  causation,  it 
must  be  noted  that  in  a  certain  number  of  cases  it  occurs  in  con- 
nection with  phthisis,  or  other  tubercular  disease ;  in  other  cases 
it  seeuLS  to  follow  upon  inflammatory  lesions  in  parts  adjacent  to 
the  capsules — for  instance,  caries  of  the  dorsal  or  lumbar  vertebne, 
psoas  abscess,  or  otlier  suppiuation  in  this  neighbourhood;  in 
others  again  it  has  followed  upon  injury  to  the  beck  or  loins,  with- 
out the  inteimediate  occurrence  of  any  local  lesion.  But  in  the 
majority  of  instance.s  there  is  absolutely  no  clue  to  the  origin  of 
the  disease. 

STtaptonu. — The  onset  is  generally  insidious,  and  the  patient 
gradually  suffers  from  weakness,  depression,  languor,  and  indis- 
[xisition  for  exertion.  There  may  be  pains  in  the  loins,  hypo- 
ehondi-iu,  or  epigastrium,  and  tenderness  on  pressure  in  one  or 
other  Iiypochondi-iac  region.  The  heart's  action  is  very  weak, 
the  pulse  small,  feeble,  and  compreRsible,  and  tliere  are  faintneaa 
and  giddiness  on  rising  in  bed,  ov  hreathlessnesa  and  palpitation 
on  exei-tion.  Appetite  is  generally  deficient,  and  nausea,  retch- 
ing, and  vomiting  are  important  featui-es  of  the  disease.  At  the 
same  time,  though  the  jmtientA  may  not  be  robust,  there  is 
seldom  any  great  degree  of  emaciation,  and  a  considerable  layer 
of  subcutaneous  fat  may  persist  to  the  end.  A  peculiar  discolora- 
tion of  the  akin  is  the  symptom  which  has  attracted  most  atten- 
tion, but  which  it  is  important  to  remember  may  be  entirely 
absent.  This  symptom  may  be  noticed  coincidently  with  the 
above  general  symptoms,  it  may  develop  occasionally  before  them, 
or  it  may  occur  several  months  after  tliey  are  pronounced.     It  is 
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presumable,  in  tliifl  iast  class  of  casee,  that  if  the  general  t^m- 
ptoma  were  very  severe  they  might  be  fatal  before  the  akin  was 
affected  ;  auil  thiiR  the  occasional  absence  of  pigmentation  in 
Addison'R  diRease  of  the  .supra-renal  capsules  is  explained.  The 
pigmentation,  or  bronzing,  m,  in  ite  lighter  shades,  dusky,  or 
yellowish-brown ;  sometimes  of  olive  or  green-brown  hue.  In 
its  more  pronounced  form  the  skin  has  a  rich  brown  colour,  like 
that  of  a  mulatto.  The  pigment  is  not  scattered  or  in  spots,  but 
more  uniformly  distributed  over  different  parts  of  the  body — 
that  is  to  say,  large  areas  are  discoloured,  the  darker  tints 
gradually  shading  off  into  the  lighter,  or  into  the  natuiBl  colour 
of  the  skin.  The  change  usually  invades,  first,  the  parts  of  the 
skin  which  are  naturally  exposed,  such  aa  the  face,  neck,  and  the 
hacks  of  the  hands,  hut  not  the  scalp  or  the  lip  under  the 
moustache ;  secondly,  parts  which  are  natui^lly  more  deeply 
pigmented  than  others,  such  as  the  axillie,  penis,  scrotum,  and 
areolfe  of  the  nipples ;  and  thirdly,  seats  of  pressure  or  slight 
injury,  such  as  the  marks  of  garters  and  waistbands  in  women, 
and  places  where  blisters  and  plasters  have  been  applied.  But 
the  scars  of  wounds  destroying  the  skin  remain  white,  and  are 
bordered  by  a  deep  layer  of  pigment.  On  the  darkened  parte  of 
the  skin  may  be  seen  small  blikck  specks,  like  moles  or  freckles. 
In  advanced  conditions  the  whole  body  may  he  covered  by  the 
pigmentation ;  but,  as  a  rule,  one  must  be  prepared  to  diagnose 
the  disease,  and,  indee<l,  many  patients  die,  before  this  sta^  is 
reached.  The  pigmentation  is  not  limited  to  the  skin.  A  blutafa- 
black  line  may  often  be  seen  on  the  inner  side  of  each  lip  running 
along  the  mucous  membi'ane,  parallel  to  the  line  of  junction  with 
the  skin ;  and  other  more  irregular  patches  may  occur  on  tiie 
mucous  membrane  of  the  cheek  and  on  the  side  of  the  tongue. 
Some  of  these  may  he  determined  by  the  presence  and  conse- 
quent irritation  of  carious  teeth.  The  temperature  is,  as  a  rule, 
normal,  the  uriue  of  medium  colour  and  specific  gravity,  and  free 
from  albumen. 

The  course  of  the  disease  is  very  variable.  It  is  often  marked 
by  exacerbations  and  remissions,  peiiods  of  severe  illness,  which 
confine  the  patient  to  bed,  aJtei'nating  with  times  of  comparative 
health ;  but  after  each  fresh  aggravation  of  the  disease  the 
patient  is  left  decide<Uy  worse  than  ho  wa.s  before  it.  The  dura- 
tion vai'ies  from  a  few  months  to  six  or  seven  years.  Death  takes 
place  mostly  by  iwthenia,  the  patient  getting  gi'ailually  weaker, 
and  lapsing  into  a  drowsy  or  senii-oomatose  condition,  with  in- 
creasing feebleness  of  pulse.  Delirium  and  convulsions  occasion- 
ally close  the  scene.  In  some  cases  the  general  symptoms  and  a 
very  slight  pigmentation  have  been  noticed  only  for  some  months, 
when  extreme  prostration  ha.H  ensued  and  canied  off  the  patient 
in  a  few  weeks. 
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Anatomical  Oonditioiu. — The  parts  of  the  body  preeentiiiK 
changes  are  the  skia  and  mucous  membnuie,  the  supra-reniu 
capsules  and  the  adjacent  parts,  and  the  mucous  membrane  of 
the  alimentAry  canal.  The  change  of  colour  in  the  former  is  due 
to  pigment,  which  is  deposited,  for  the  most  part,  in  the  deepest 
layers  of  the  epidermis,  a.  condition  similar  to  that  which  obtains 
natutully  in  the  skin  of  the  negro.  A  few  pigment>^ranules  are 
also  scattered  in  the  upper  partd  of  the  papillary  layer  of  the  true 
skin. 

The  supi-a-renal  capsules  art)  usually  enlarged,  hard,  and  irre- 
gular, and  present  on  section  a  combination  of  translucent 
greyish  or  greenish-grey  tissue,  and  opaque  yellow  cheesy  sub- 
stance. There  are  also  conditions  intermediate  between  the  two; 
or  the  cheesy  substance  may  exist  only  in  the  form  of  nodules  in 
the  midst  of  the  other.  SmaU  particles,  or  larger  masses  of 
cretaceous  matter  may  be  found  in  the  caseous  substance ;  or 
the  whole  gland  may  be  converted  into  a  cretaceous  mass.  Some- 
times, on  the  other  hand,  the  caseous  matter  has  softened  down 
into  a  cavity  containing  pus.  It  is  obvious  that  this  condition 
has  the  closest  possible  I'eaembliince  to  a  tubercular  process,  and 
the  identity  hii-s  been  recently  shown  by  the  discovery  in  a  few 
cases  of  the  tubercle-biicillus.  But  anothoi"  important  feature 
must  be  noticed — namely,  tliat  the  chronic  inflammation  of  the 
supra-renal  body  leads  to  thickening  of  the  connective  tissue 
around  it,  and  adhesion  to  neighbouring  structures ;  and  that  the 
solar  plexus,  the  semilunar  ganglion,  and  the  temuDations  of  the 
phrenic  and  pneimu^astric  nerves  are  often  involved  in  the 
disease  either  by  compression  or  acute  inflammation.  Enlarged 
lymphatic  glands  are  also  found  in  the  sui-rounding  connective 
tissue,  as  well  as  in  the  mesentery,  and  behind  the  peritoneum. 
The  solitary  follicles  of  the  small  and  large  intestines  are  often 
swollen,  and  the  mucous  membrane  of  the  stomach  may  be 
"  mammillated  "  from  an  overgrowth  of  lymphoid  tissue  between 
the  gastric  tubules. 

In  some  cases  thei-e  are  found  the  tubercular  changes  in  the 
lungs  or  other  parts,  or  the  various  abscesses,  to  which  allusion 
was  made  when  treating  of  the  Eetiology  of  the  disease. 

In  a  small  number  of  instances,  in  which  the  symptoms  of 
Addison's  disease  seem  to  have  been  unequivocally  present,  the 
capsules  have  been  atrophied  to  an  extreme  degree,  without 
evidence  of  previous  tuherculisation, 

PathoIogT.—The  nature  of  the  disease  is  still  under  discussion. 
Since  the  vast  majority  of  cases  show  tuherculisation  of  the 
adrenals,  and  since,  on  Uie  other  hand,  these  bodies  may  be  trans- 
formed into  masses  of  cancer  without  producing  the  symptoms 
of  Addison's  disease,  it  has  been  held  by  many  that  the  former 
process  is  the  only  true  Addison's  disease,  and  tjiat  the  symptoms 
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are  due  not  to  d^JstructioD  of  the  adreualG,  but  to  the  implicatioii 
of  tlie  important  nervous  structures  in  their  neighbourhood. 
This  view  appeal's  to  i-eceive  confirmation  from  the  occasional 
occurrence  of  pigmentation  of  tlie  skin  wlien  these  nerves  and 
ganglia  ai'C  involved  in  Ijimplmdenomatous  disease.  But  the 
cases  of  simple  atrophy  lowilise  the  lesion  in  the  iidrenals  them- 
selves. The  eaplanation  then  turns  upon  oui'  view  of  the  function 
of  the  gland.  If  it  normally  sepaiutes  useless  pigment  and  pro- 
teids  from  the  blood,  as  MacMunn  suggests,  the  pigmentation 
and  toxic  condition  would  be  accounted  for  by  its  desti-uction  ;  but 
the  theory  remaina  unproved.  The  alternative  view  is  that  the 
adrenals,  like  the  thyroid  gland,  secrete  a  substance  which  is 
essential  to  health,  and  which  is  deficient  us  a  result  of  supra- 
renal disease ;  and  that  thereupon  the  body  suffers  in  some  way 
yet  to  be  explained. 

Diagnosis. — The  mistakes  moat  likely  to  be  made  are:  (1)  to 
take  some  other  discoloration  for  that  of  Addison's  disease  ; 
(2)  to  fail  in  recognising  the  symptoms  when  the  pigmentation  is 
slight  or  absent.  The  discolorations  likely  to  be  mistaken  for 
it  are  slight  jaundice,  which  is  distinguished  by  the  yellow 
tinge  of  the  conjunctiva  ;  pklheincms,  to  be  recognised  by  the 
scars,  blood-crusts,  scratches,  pediculi,  the  limitation  of  the 
colour  to  parts  that  can  be  scratched,  and  the  entire  freedom 
of  the  face  ;  the  sallow  or  earthy  tints  of  malaria  and  of  phthint ; 
chloasma  uterinum  in  women ;  and  tinea  versicolor.  In  early 
stages,  without  much  darkening,  the  apparently  causeless  weak- 
ness, with  small  feeble  pulse  and  sickness,  ai'c  the  dia^ostic 
features. 

Treatment. — This  must  be,  on  the  whole,  tonic.  Sickness 
must  be  met  by  effervescing  salines,  bismuth,  iodine,  &c.  Iron 
and  strychnine  are  the  most  suitable  tonics.  Dr.  Greenhow 
thought  cod-liver  oil  did  not  agi-ee,  and  preferred  glycerine. 
The  internal  administration  of  a  supra-renal  extract  is  justifiable ; 
but  the  results  at  pi-esent  are  not  very  satisfactory. 


DISEASES  OF  THE  LYMPHATIC  SYSTEM. 

The  majority  of  the  diseases  to  which  the  Ij-mpliatic  system  is 
liable  arise  as  the  result  of  the  passage  into  the  lymph-vessels  of 
some  substance  foreign  to  tbem,  such  us  micro-oi'ganisms,  tumour- 
cells,  or  other  solid  paiiicles,  and  the  poisons  of  certain  diseases 
which  may  ultimately  prove  to  be  of  microbic  nature.  These 
either  set  up  acute  inflammation  or  cause  a  change  in  the  gland 


HODGKIN'S  DISEASE.  786 

of  the  same  nature  as  the  source  from  which  the  foreign  subHtance 
has  come.  Thus  we  see  the  inguinal  iymph^lands  inflamed  in 
syphilis,  the  gl&nds  of  the  jaw  in  diphtlieria;  the  axillary  glands 
in  poiaotied  wounds  of  the  arm ;  the  bronchial  glands  in  pneu- 
monia ;  and  the  meKeiiteric  glands  in  enteric  fever.  On  the 
other  hand,  the  bronchial  glands  become  tuberculous  as  the  result 
of  phthisis ;  and  the  axillary  glands  are  cancerous  in  consequence 
of  carcinoma  of  the  breast.  Inflammation  of  the  lymph-glands 
either  goes  on  to  suppuration,  or  Kiibsides  an  the  primary  cause  is 
removed,  or  becomes  a  chnsnic  induration.  Tubercle  and  cancer 
run  the  same  course  as  they  do  in  other  parts,  Hodgkin's  disease 
or  lymphadenoma,  and  tuberculosis  of  the  mesenteric  glands  will 
be  separately  deecribed.  The  inflammation  and  suppuration  of  the 
cervical  glands,  which  is  often,  but  not  always,  a  tubercular  process, 
and  probably  depends  on  infection  from  the  tonsils,  are  generally 
dealt  with  in  surgical  works. 

The  lymph-vessels  are  inflamed  as  a  I'esult  of  septic  poisons,  as 
for  instance  in  lymphangeitis,  or  absorbent  inflammation,  which 
involves  the  lymphatics  between  a  wound  and  the  nearest  gland. 
Obstruction  of  lymph-vessels  occurs  under  certain  circumstanceain 
tropical  climates,  especially  by  the  nematode  warms,  JUariee.  These 
conditions  will  be  described  under  the  name  Filariane. 


HODORIN'S  DISEASE. 

(  Lymphadtnoma . ) 

Dr.  Hodgkin  first  described,  in  1832,  a  series  of  cases  of  en- 
largement of  the  lymphatic  glands  with  a  peculiar  deposit  in  the 
spleen ;  and  similar  cases  have  been  recorded  by  other  writers 
as  progressive  multiple  hypertrophy  of  the  lymph-glands  (Wun- 
derlich),  multiple  malignant  lymphoma  (Billroth),  and  ad^nie 
(Trousseau),  The  name  lym/phadinoma,  indicating  the  nature  of 
the  new  growths  which  occur  in  the  disease,  is  now  mostly  used 
in  England,  while  Qermiin  writers  employ  the  term  pseudo-lett- 
chtemia,  from  its  apparent  relations  to  leuchtemia.  It  has  also 
been  called  antemia  lymphtUiea. 

.Stiology. — Very  little  is  known  of  its  causation.  It  occurs  at 
oil  ages,  but  is  most  frequent  in  early  and  late  adult  life.  Men  are 
more  oft«n  attacked  than  women.  In  a  few  oases  depressing 
causes,  such  as  intemperance,  insu£Scient  food,  exposure  to  cold, 
and  parturition  have  been  noted  ;  and  in  a  good  many  instances 
the  disease  seems  to  have  been  brought  about  by  a  local  lesion, 
such  as  a  blow,  a  discharge  from  the  ear,  an  abscess  or  an  eczema, 
in  consequence  of  which  a  group  of  glands  is  irritated  and  enlarges, 
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uudtjubsequently  the  other  gluuds  in  the  bodyoi-e  involved.    Moi'e 
often,  however,  no  cause  wliatever  can  be  discovered. 

Symptoms. — The  chief  clinical  features  of  the  disease  are 
enlai-gement  of  the  lymphatic  glands  and  an«mia.  Glenertillf, 
the  lymphatic  enlargement  occurs  £i'st,  the  change  beginning  in 
the  cervical  glands  in  most  cases,  and  subsequently  involving 
those  of  the  axilla  and  the  groin.  The  glands  form  irregular  and 
nodulated  masses  of  difi'erent  sizes,  extending,  perhaps,  from  the 
clavicle  to  the  jaw,  or  in  the  axilla  of  such  a  size  as  to  prevent 
the  arm  being  applied  to  the  side.  The  individual  glands  are  as 
large  as  a  pigeon's  egg  or  a  hen's  egg,  are  either  soft  or  firm, 
usually  painless,  and  at  first  freely  moveable  under  the  skin  upon 
one  another.  Subsequently  they  may  become  adherent,  but 
mrely  caseate  or  suppurate.  Other  smaller  groups  of  glands  are 
also  involved,  such  as  the  occipital ;  and  the  change  affects  the 
glands  in  the  interior  of  the  body — namely,  the  retro-peritoneal, 
bronchial,  mediastinal,  and  mesenteric.  In  many  of  these  regions 
the  growth  of  the  glands  may  be  such  us  to  cause  serious  pressure 
on  the  neighbouring  parts.  Thus  in  the  neck,  the  larynx,  trachea, 
and  cesophagus  ;  in  the  thorax,  the  large  veins,  and  the  recurrent 
nerves ;  in  the  abdomen,  the  oei'ves  of  the  solar  plexus ;  in  the 
azUlfe  and  groins,  the  nerves  supplying  the  limbs  are  liable 
to  compression,  producing  the  chararteristic  symptoms.  The 
implication   of   the   solar   plexus  may   cause   pigmentation  of  the 

The  eplten  is,  as  a  rtile,  only  moderately  enlarged  ;  it  projects 
a  little  below  the  left  costal  margin,  or  occupies  the  left  upper 
quarter  of  the  abdomen  ;  but  if  it  attains  the  same  si7.e  as  that 
seen  in  splenic  leuchfemia,  the  case  is  probably  not  a  simple  lymph- 
adenoma  (gee  Diagnosis). 

Aniemia  is  a  prominent  symptom,  even  comparatively  early,  in 
Hodgkin's  disease.  The  red  corpuscles  are  diminished  to  60,  50, 
or  40  per  cent,  of  the  normal ;  the  hiemoglobin  is  diminished  to  a 
still  greater  estent  (chlorotic  type);  and  in  severe  cases  poiki- 
locytes  and  nucleated  I'ed  cells  (normoblasts)  ai-e  seen.  The 
leucocytes  are  generally  not  increased  in  number,  but  when  the 
glands  are  soft  (or  inflamed)  there  may  be  a  modeiute  degree 
of  leucocytosis.  The  urine  is  only  occasionally  albuminous. 
The  temperature  is  often  raised,  and  is  either  continuously 
above  normal,  or  shows  daily  remissions,  or  periods  of  fever  of 
two  or  three  weeks'  duration,  alternating  with  similar  periods  of 
apyrexia. 

A  certain  amount  of  weakness  is  soon  observed,  and  as  the 
disease  progresses  the  effects  of  the  anemia  become  moi-e  pro- 
nounced. There  is  generally  a  good  deal  of  dyspnoea,  portly  from 
the  aniemia,  and  partly  from  mechanical  interference  with  the 
trachea,  bronchial  tubes,  or  lungs.      In  time,  also,  oedema  of  the 
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lower  extremitieB  takes  place,  witii,  perhaps,  ascites,  pericardial 
effusion,  or  hydrothorax ;  and  hemorrhage  from  tiie  nose  or 
gums,  or  under  the  ekin,  ma.y  occur  as  in  other  severe  biood- 
lesions.  Finally,  death  is  caused  by  exhaustion,  suffocation,  or 
stai-vation  from  the  pressure  of  enlarged  glands,  by  htemorrhage, 
by  cerebiiil  disturbance,  coma  or  convulsionfi,  by  pneumonia, 
pleurisy,  or  cedema  of  the  lungs.  The  duration  is  generally 
several  months,  or  one  or  two  years ;  occasionally  the  cases  are 
much  more  rapid. 

An&tomical  OhangeB. — On  poal-morlem  eiiaminatioa,  it  is  found 
that  there  are  two  important  changes  :  one,  the  enlargement  of 
the  ordinaiy  lymph-glands ;  the  other,  the  growth  of  tumours 
having  a  similar  (lymphadenomatous)  structure,  in  difierent 
organs  of  the  body,  and  in  suheerous  and  other  tissues,  probably 
in  most  cases  aming  from  natural  lympluitic  formations.  The 
consistence  of  the  glands  varies  in  different  cases  of  lymph' 
adenoma.  They  are  light  grey,  or  greyiah-white  on  section,  and 
the  softer  kinds  yield,  on  scraping,  a  turbid  juice,  consisting 
mainly  of  leucocytes.  Mici-oscopic  examination  shows  that  the 
enlarged  gland  consists  of  lymphoid  corpuscles  in  a  nucleated 
reticulum  ;  and  in  the  liarder  varieties  this  reticulum  isabundant, 
and  the  corpuscIeK  relatively  less,  while  in  the  softer  varieties  the 
corpuscles  are  abundant,  and  the  reticulum  is  very  fine.  Adhesion 
of  the  glands  to  one  another  in  caused  by  the  lymphoid  corpuscles 
invading  the  capsule  of  the  gland,  and  infiltrating  the  inter- 
glandular  tis.sue.  Occasionally,  as  already  slated,  a  little  caseous 
change  may  o(«ur  in  a  few  glands. 

Tlie  lympltadenoid  growths  that  are  independent  of  the  glands 
proper  occur  in  the  spleen,  kidneys,  liver,  lungs,  and  other  parts. 
The  spleen  is  geneiully  larger  than  normal,  and  may  weigh  even 
SO  ounces ;  it  is  moderately  firm,  and  presents  on  section  a 
number  of  white  or  yellowish  tumoui's,  from  one-eighth  ta  half  an 
inch  in  diameter,  acattei'ed  through  its  subatiince,  giving  it  an 
appearance  which  hax  been  compared,not  inaptly,  to  "  luird-bake," 
These  tumoui's  ai-ise  from  the  Malpighinn  corpuscles,  and  consist 
of  lymphoid  corpuscles  in  a  I'eticulum.  Similai'  tumours  occur 
scattered  thitiiigh  the  liver  or  the  kidneys,  which  may  also  show 
a  more  diffuse  gmwth  of  lymphoid  tissue ;  and  swelling  due  to 
similar  growth  may  occur  in  the  tonsils,  and  in  the  follicles  of  the 
pharynx,  stomach,  and  intestine.  Nodules  of  growth  are  also 
present  in  the  lungs,  and  soft,  pinkish-grey,  Hat  masses,  having  a. 
similar  structui-e,  luive  been  found  under  the  pleura  and  other 
serous  membranes.  In  one  case  under  my  aii-e,  growths  the  size 
of  peivs  bad  formed  in  pleura.1  adhesions,  which  stretched  across 
the  fluid  of  a  hydrothorax.  The  epididymis  and  testicle  have 
been  invaded.  Sometimes  in  this  disease,  also,  the  bone-marrow  is 
affected,  being  converted  into  a  reddish-grey  semi-diffluent  matter. 
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Fatbology. — This  is  still  very  obscure  ;  but  the  resemblance  to 
the  spread  of  nmlignant  growths  will  not  fail  to  be  noticed, 
especially  in  those  ca^es  where  an  irritation  has  caused  the 
enlargement  of  one  set  of  glands,  and  others  have  been  affected 
subsequently. 

DiacnoBiB. — It  may  be  difficult  to  distingiiish  the  early  stage 
of  Uodgkin'K  disease  of  the  glands  from  tubercular  enlargement, 
especially  when  the  growth  is  confined  to  one  set  of  glands. 
Tubercuiar  changes  aSect  more  often  a  single  group,  occur  in 
young  people,  and  lead  to  caseation  and  suppuration.  Cancer 
of  the  glands  may  resemble  Hodgkin's  disease,  but  eecondary 
deposits  are  not  so  likely  to  take  place  in  other  glands  as  in 
the  different  viscera.  If  the  blood  contains  an  escess  of  white 
corpuscles,  the  classification  of  the  case  must  depend  on  the 
relative  numbers  of  the  different  leucocytes  present  {see  Leu- 
chiemia). 

Treatment. — Arsenic  has  been  of  great  benetit  in  some  cases : 
it  should  be  given  in  increasing  doses  until  as  much  as  15  minims 
of  tlie  liquor  arsenicalis  three  times  daily  is  being  taken. 
Phosphorus  has  also  been  thought  to  do  good,  but  this  Is  lees 
certain.  The  more  usual  tonics — iron,  cod-liver  oil,  quinine,  and 
others — have  no  influence.  In  cases  where  the  enlargement  has 
been  confined  for  some  time  to  one  set  of  glands,  their  excision 
has  delayed  the  disease,  or  even  apparently  cured  it  entirely. 
But  this,  according  to  Gowers,  is  not  to  be  recommended  where 
the  aneemia  is  such  that  the  red  corpuscles  are  below  60  per  cent, 
of  the  normal. 


TUBEEOULOBIS    OF   THE    UE8ENTEBIC 
aLAHDS. 

{Tabea  meaenteriea.) 

JE^tAofS  and  Pattology.  — The  mesenteric  glands  undergo 
the  same  changes  of  tubei-culisation,  caseation,  calcification,  and 
occasionally  suppuration,  as  are  seen  in  the  bronchial  glands. 
Similarly  the  process  may  be  secondary  to  a  tubercular  lesion  of 
the  intestine — namely,  the  tubercular  ulcer,  or  it  may  be  associated 
with  tubercular  peritonitis ;  but  it  is  not  infrequently,  especially 
in  young  children,  a  primary  lesion.  Tlie  glands  are  increased 
in  size,  and  form  large  masses,  which  may  become  perceptible  on 
examination  of  the  abdomen.  As  a  secondary  I'esult  they  cause 
chronic  and  tubercular  peritonitis;  and  in  the  event  of  suppura- 
tion, the  abecees  may  burst  into  the  peritoneum,  and  set  up  a 
genera]  acute  inflamination.  The  disease  is  much  more  frequent 
in  children  than  in  adults,  and  there  is  a  possibility  that  it 
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is  caiued  sometimea  bj  the  ingestion  of  milk  infected  with 
tubercle. 

Symptoms. — When  we  consider  that  the  mesenteric  lymph- 
glands  are  thoee  in  connection  with  the  lacteale,  it  will  be  readily 
understood  that  any  extensive  disease  in  tbem  will  seriously  inter- 
fere with  nutrition.  Patients  with  mesenteric  diseftse  are  waited; 
and  the  small  arms,  legs,  and  chest  contrast  strikingly  with  the 
abdomen,  which  is  lai-ge,  partly  from  the  increase  in  siie  of  the 
glands,  and  partly  from  the  distension  of  the  intestines  by  flatus. 
The  enlarged  abdomen  is  resonant,  and  the  distended  bowels 
mostly  prevent  the  glands  from  being  felt.  Sometimes,  however, 
they  are  of  sufficient  size  to  be  recc^nised  by  the  hand.  The 
accompanying  symptoms  are  diarrhixa  with  griping  pain,  and 
febrile  action  with  malaise.  The  motions  are  brown,  watery,  and 
offensive.  If  tubercular  ulceration  is  also  present  the  diarrhisa  ie 
likely  to  be  more  constant,  and  the  motions  are  sometimes  lighter 
brown  or  yellow.  Peritonitis  is  indicated  by  more  pain,  tendemeas, 
and  abdominal  tension. 

DUgnoBiB. — Tliere  are  tlu'ee  conditions  in  children,  cliaracterieed 
by  wasted  limbs  and  a  lai'ge  abdomen,  which  are  liable  to  be  spoken 
of  as  mesenteric  disease,  and  "  consumption  of  the  bowels."  They 
are  tabes  mesenterica,  tubercular  peritonitis,  and  isimple  indiges- 
tion with  diaiThoa.  Of  these  the  last  is  the  most  common.  The 
diagnosis  of  tabes  can  nii-ely  be  decided  upon  unless  the  enlarged 
glands  are  felt,  and  this  is  usually  prevented  by  the  inflated 
bowels.  Their  existence  mity  be  suspected  if  there  is  continued 
febrile  action,  and  a  tubercular  family  histoiy  ;  and  if  the  sym- 
ptoms persist  in  spite  of  such  clianges  in  the  diet  as  would  probably 
cure  simple  indigestion  or  dinrrhiea. 

Prognosis.  —This  is  not  necessarily  unfavoumble,  so  long  as  the 
change  in  the  glands  is  not  complicated  with  ulceration  of  the 
bowel,  or  tuberele  elsewhei*,  or  extensive  chronic  peritonitis. 

Treatmest.^ — The  implication  of  the  lacteals  has  suggested  that 
tlie  food  should  not  contain  too  much  of  a  fatty  nature.  Thus, 
animal  food  should  ))e  given  more  abundantly,  and  what  milk  is 
used  should  be  boiled  or  sterilised.  The  effect  upon  the  diarrhoea 
must,  of  course,  be  carefully  watohed ;  and  this  may  be  met  with 
astringents,  such  as  ai-omatic  chalk  powder,  catechu,  Dover's  powder, 
or  dilute  sulphuric  acid.  The  same  tonic  remedies  should  be  given 
from  time  to  time  as  in  bronchial  phthisis ;  but  cod-liver  oil  is  not 
so  useful  here,  on  account  both  of  its  fatty  nature  and  of  the 
dian-htea  when  present.  Chloride  of  calcium  may  be  tried  in 
5-grain  doses,  given  in  milk. 
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FILABIA8IS. 

Nine  or  ten  distinct  species  of  the  nematode  worms  Filaria 
occur  as  pHroeites  in  the  human  bo<ly,  of  which  some  infest  the 
connective  tissues,  and  others  the  blood-vessels  and  lymphatics, 
The  most  important  is  that  of  which  the  embryonal  form  wus  first 
discovered  in  the  blood  in  1872  by  Lewis  and  was  named  by  him 
Filaria  aartguinia  fuyminie.  In  view  of  the  foui-ovfive  other  species 
found  by  him  in  the  blood,  and  of  the  peculim*  habit  to  be  men- 
tioned directly,  Manson  proposes  to  substitute  for  it  the  name 
Filaria  noelvma.  The  different  varieties  of  filariie  occur  exten- 
sively in  tropical  and  subtropical  countries,  especially  in  West 
Africa,  India,  the  West  Indies,  and  the  Soutli  Pacific  Islands. 

Life  HiBtoiy  of  Filaria  noctuma. — The  parent  worm  was  first 
discovered  by  Bancroft,  and  was  called  after  him  Filaria  Bancro/tx. 
The  female  is  filiform,  from  3  to  3^  inches  long,  and  y^  to  ^  inch 
in  thickness ;  the  mule  is  much  smaller.  They  liave  been  seen  in 
dilated  lympluittc  vessels,  uud  there  the  female  discharges  an 
innumerable  progeny  of  embryos,  which  are  sufficiently  minute  to 
pass  through  the  lymphatic  channels  into  the  thoracic  duct,  and 
thence  into  the  hlood- vessels,  where  they  are  found  during  tiie 
life  of  the  host  in  extraordinary  numbei-s.  These  embiyos,  which 
were  discovei'ed  before  the  |uu-ent  worm,  are  also  filiform,  about 
j'y  inch  long  and  a^Vtr  ii''^  broad  ;  they  iii-e  contained  in  a  soft 
covering,  in  which  they  elongate  and  shorten  themselves,  and 
which  commonly  projects  for  some  little  distance  beyond  the 
caudal  extremity.  This  covering  is  conjectured  to  be  the  shell  of 
the  ovum  which  has  been  sti'etched  by  the  growth  of  the  embtyo. 
Tlie  embryos  ai*  extremely  active,  twisting  and  wriggling  amoi^^ 
the  blood-coipuscles  as  they  are  seen  on  the  slide  of  the  microscope. 

In  the  case  of  the  F.  lioctuma,  these  embryo  filaria?  can  only  be 
found  in  the  blood-vessels  of  the  skin  during  the  night,  from 
6  or  7  P.M.  to  8  or  9  a.m.,  whei-eas  during  the  daytime  they  ar« 
in  veiy  small  numbers  or  entirely  absent.  It  is  conjectured  that 
they  must  during  the  daytime  occupy  the  blood  of  the  deeper 
vessels ;  and  it  has  been  shown  that  this  diurnal  variation  depends 
on  the  habit  of  the  host.  8.  Mackenzie,  by  getting  a  sufferer 
from  this  disease  to  sleep  by  day,  and  eat  and  walk  about  during 
the  night,  was  able  to  revei-se  the  conditions,  finding  the  embiyos 
present  by  day  and  absent  during  the  night  hours.  In  the  tropics, 
the  pi-esence  of  these  embryos  in  the  cutaneous  vessels  at  night- 
time ia  of  importance  to  their  further  development,  as,  like  so  many 
other  entoEoa,  they  requii'o  an  "  intermediate  host "  between  the 
stage  of  emhrj-o  and  that  of  complete  development.  Such  an 
intermediate  host  \a  the  mosquito,  which,  while  sucking  the  blood 
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of  it^  lium.in  \  ictiin.  (li-;iws  up  tlic  til;iii;o  into  it<  stoiiuicli.     W'illiiii 

;i  t»'\V  li()ill->  ot"  tln'ir  iliirrst  iDli,  tlic  rnii>l\()S  rx-nju'  tVoill  tlit'ir 
sliL'aths,  and  pa.^s  from  tlir  ^toiuach  o(  tlu*  iiios(jiiito  to  the 
thoracic  muscles ;  and  here  they  both  develop  their  organs  and  grow 
to  a  considerable  size  during  the  period  of  six  or  seven  days  which 
are  required  for  the  mosquito  to  deposit  her  ova  on  the  surface  of 
the  water  and  die.  Thereupon  it  seems  that  the  filarise,  now  about 
one-sixteenth  of  an  inch  in  length,  get  into  the  water  and  are  able 
to  infect  human  beings  by  being  swallowed  when  the  water  is 
drunk.  Ultimately  the  filariie  establish  themselves  in  the  lymph- 
atic vessels  of  their  host,  become  sexually  mature,  and  furnish  the 
embryos  which  are  found  in  the  blood. 

Pathological  Belations. — Tlie  embryo  filansB  may  be  found  in 
the  })lood  of  persons  who  ai*e  in  perfect  health,  and  no  symptoms 
appear  to  attach  to  their  presence  in  this  liquid.  They  may  be 
reiidily  seen  with  a  low  power  of  the  microscope.  A  film  of  the 
blood  may  be  spread  on  a  microscope  slide,  and  examined  at  once 
or  allowed  to  <li-y.  Manson  recommends  that  the  slide  should  be 
dipped  in  a  solution  of  fuchsin  (three  or  four  drops  of  saturated 
alcoholic  solution  to  an  ounce  of  water)  without  previous  fixing, 
and  examine^l  without  cover-glass. 

It  is  the  presence  of  the  adult  parasites  in  the  larger  l3rmphatic 
vessels  which  gives  rise  to  definite  pathological  conditions ;  and 
this  is  as  a  result  either  of  blocking  of  the  channels  by  masses  of 
the  panisite,  or  more  often  by  inflammatory  changes  in  the  walls 
of  the  vessels  (lymphcmgeitis),  which  their  presence  excites. 

Thus  are  produced  obstioiction  of  the  thoracic  duct  or  other 
lymph-vessels,  and  in  consequence  varicosity  of  more  remote  vessels, 
ami  the  solid  uxlematous  condition  of  which  elephantiasis  is  pro- 
bably an  example.  The  obstruction  to  which  the  thoracic  duct 
may  be  subject  was  well  shown  in  Mackenzie's  case.  He  found 
a  large  mass  of  dilated  lymph  sinuses  and  glands,  extending  from 
the  bifui-cation  of  the  aortji  to  the  diaphragm,  and  occupying  all 
the  space  between  the  two  kidneys.  The  lower  part  of  the 
thoiucic  duct  was  sinuous  and  pouched ;  and  above  the  diaphragm 
it  l)ecame  impei*vi()us,  and  was  lost  in  tough,  dense  material, 
apparently  of  inflanmiatory  origin.  If  the  thoracic  duct  is 
obstructed,  the  chyle  and  lymph-vessels  below  it  become  dilated 
and  vancose,  and  the  chyle,  unable  to  j>ass  by  its  usual  course, 
will  go  along  new  channels,  and  thus  come  into  relation  with 
such  pai-ts  as  the  walls  of  the  bladder,  the  tunica  vaginalis, 
or  the  pleura.  By  the  rupture  of  dilated  lymph-vessels  in  con- 
nection with  these  parts,  chyle  or  a  chylous  fluid  is  extravasated 
into  the  hollow  cavities,  and  thus  is  explained  the  occurrence  of 
chyluria,  chylous  hydrocele  or  chylocele,  chylous  pleurisy ,  and  chylous 
ascites. 

The  connection  of  elephantiasis  with  filariaB  is  not  so  certainly 
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rIiowd,  for  tfae  blood  in  theee  patients  is  generally  free  from 
embryo  filiirisF^ ;  hut  elephantiasiB  occuni  in  preciBdy  the  aame 
pnrtf!  us  filHrinl  disease.  It  is  quit«  clear  that  elephantiama  ia  due 
to  lymphiitic  olmtnirtion,  and  ManBon  thinks  that  from  time  to 
time  the  parent  worm,  perfaapa  from  injury,  gives  off  prranatnrelf 
the  ova,  which  are  eliorter,  thicker,  and  more  rigid  botuen  than  the 
cnahentheil  embryos  hitherto  deficribed,  because  the  coreringB  have 
not  yet  yielded  to  the  active  movements  or  growth  of  the  contained 
embryo  ;  and  that  siirh  broad  ova,  which  may  in  coiirBe  of  time  he 
numerous,  ohstiiict  the  lymphatic  channels  sufficiently  to  produce 
these  results,  and  also  by  accumulating  in  the  glands  prevent  the 
jiassage  of  embryo  filariee  into  the  blood-current. 

Some  of  the  more  important  resulte  of  filarial  obstruction  of  the 
lymphatic  vessela  will  now  be  duwribed. 

Chyluria. — Tlie  urine  is  o{iH<jue,  whitish,  or  milky  in  appeanmce, 
and  has  an  odoui'  of  milk.  (_>n  standing,  a  layer  of  fat  may  collect 
on  the  surface ;  and  genenilly,  »lso,  a  soft  coagulum  forms,  which 
is  either  transparent  or  opaque.  If  it  is  skaken  up  with  ether, 
and  placed  imder  the  microscope,  the  turbidity  is  seen  to  be  due 
to  minute  oil  (globules  and  granules.  It  contains  also  a  gmall 
quantity  of  albumen.  Sometimes  blood  is  present,  and  gives  the 
urine  it  pink  or  darker  red  colour.  Carefnl  microscopical  examina- 
tion of  the  sediment  will  often  det*ct  the  embryo  filarin,  which 
have  been  already  desciihed  as  being-  present  in  the  blood,  and 
which  have  obviously  escaped  with  the  Ij-mph  or  chyle  into  the 
urinary  passage. 

01  ly  I  una,  when  once  established,  is  not  constant;  it  may  dis- 
appe«r,  and  again  I'ecur.  When  pi-esent,  it  is  generally  more 
marked  after  a  meal. 

There  is  not  necesstrily  any  dintuihunce  of  the  health ;  the 
patient  may  seem  perfectly  well.  On  the  other  hand,  there  is 
often  some  uneasiness  or  jinin  in  the  bnck,  loins,  or  perinieum; 
and  it  may  be  febrile  symptoms,  delnlity,  or  mental  depression. 
Retention  of  urine,  fi-om  blocking  of  the  ui-etlua  by  fibrinous 
cotigula,  is  sometimeti  the  first  sign.  In  piolonged  cases— and  it 
may  last  twenty  or  thirty  years — thei-e  are  emaciation,  craving 
appetite,  and  severe  thirst.  The  disease  occurs  at  all  ngee,  and 
equally  in  males  and  in  females. 

Diagnoats.' — Ohylmia  is  readily  rerogniseil,  and  If  it  occur  in 
persons  from  the  trojiics,  the  filaHie  may  be  looked  for  in  the 
blood  and  the  uiine.  But  chyluria  and  the  other  lymphatic 
lesions  'are  occasionally  seen  in  pei-sons  who  liave  never  resided 
abroad,  and  may  be  exceptionally  due  to  olwtnirtion  or  rupture  of 
lympliatic  vessels  proiluced  in  other  ways.  For  inst4)nce,  Whitla 
records  a  case  of  chylous  ascites  from  invasion  rf  the  thoradc 
duct  by  tubercle. 

TiMiiiwnt. — When  once  established,  little  can  be  done  beyond 
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supporting  the  patient's  strength  as  much  as  possible,  so  as  to 
meet  the  drain  of  fat,  fihrin,  and  albumen  through  the  urine. 

Manson  relies  on  rest  in  bed,  elevation  of  the  pelvis,  restriction  of 
food  and  drink,  and  gentle  purgation,  for  n,t  lea^  temporary  relief, 

Lymph-Serotum. — In  lympksorotitm,  numerous  clear  vesicles 
appear  on  the  scrotum,  which  is  enlarged,  soft,  and  spongy  ;  the 
vesicles  may  give  way  and  discharge  a  fluid,  which  is  obviously 
lymph.  The  inguinal  glands  are  enlarged,  and  there  is  a  liabili^ 
to  the  erysipelatoid  attacks  or  fever  which  occur  in  elephantiasis, 
B^hryo  fllariie  may  be  found  both  in  the  blood  and  in  the  lyntph 
from  the  vesiclee. 

EUp/tantia«is.— The  legs  and  the  scrotum  are  the  parts  most 
commonly  affected.  It  is  not  necessarily  symmetrical;  it  may 
affect  one  leg  alone  {Barbadoea  Ug),  or  the  leg  below  the  knee 
only,  or  the  scrotum,  ears,  lips,  arm,  or  the  lower  part  of  the 
abdominal  wall.  If  the  leg  i-s  affected,  it  becomes  enlarged  to 
two  or  three  times  its  natural  size.  The  skin  looks  (Edematous, 
but  it  does  not  pit  on  pressure ;  it  is  obviously  greatly  thickened. 
Where  folds  natiuully  occur,  as  about  the  knee  or  ankle,  there  are 
deep  sulci,  and  these  may  be  moist  from  retained  sweat  or  sebum. 
Pigment  is  increased  in  the  limbs,  the  surface  becomes  rough  and 
soily,  here  and  there  are  patches  of  hypertrophied  papilla,  and,  in 
other  parts,  vesicular  or  moniliform  prominences  due  to  dilated 
and  varicose  lymphatic  vessels.  Sometimes  these  burst,  and  dis- 
charge a  more  or  leas  turbid  lymph.  The  scrotum  has  sometimes 
grown  to  a  tumour  weighing  more  than  one  hundred  pounds. 

In  tropical  countries  the  disease  often  b^ns  by  attacks  of 
lymphangeitis  with  swelling  and  redness  like  erysipelas,  accom- 
panied by  fever  {elep/unUoid  /ever),  after  the  subsidence  of  which 
the  leg  is  left  bigger  than  normal.  A  fresh  attack  of  fever  and 
local  inflammation  after  some  months  again  leaves  the  leg  wixee 
than  it  was  after  the  first,  and  the  evil  goes  on  increasing.  Some- 
times, however,  the  enlat^ement  is  gradual,  and  not  at  any  time 
associated  with  febrile  attacks. 

In  England  erysipelas  and  phlegmasia  alba  dolens  are  occasion- 
ally causes  of  a  pei-manent  elephantoid  change.  Local  pressure 
on  veins  and  lymphatics  may  cause  it,  and  I  have  seen  it  as  a  part 
of  extreme  obesity. 

Anatomy. — The  cliange  affects  chieHy  the  subcutaneous  layer, 
which  is  enormously  thickened  by  the  growth  of  new  connective 
tissue,  partly  gelatinous,  but  mostly  in  dense  fibrous  bands.  The 
blood-vessels  and  lymphatics  and  lymphatic  glands  are  much  en- 
lai-ged,  and  sometimes  the  nerves.  The  corium  and  epidermis  are 
only  slightly  affected. 

Treatment.— Voiy  little  can  be  done,  except  surgically;  thus 
a  large  scrotum  can  be  removed.  But  in  any  other  part  of  the 
body  such  a  measure  is  too  serious.     Bandaging,  especially  with 
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rubber  bandages,  and  elevation  of  the  limb,  may  give  temporary 
relief.     Ligature  of  the  artery  has  been  tried  and  failed. 

Other  forme  of  filariaaia. — The  embryonal  forms  of  JUaria  diwna 
are  found  in  the  blood  in  the  daytime,  and  disappear  at  night; 
those  of  JUaria  peratana  are  in  the  blood  day  and  night  as  well. 
The  parental  forms  of  these  are  not  with  certainty  known. 
Filaria  jnedinensU  is  well  known  as  the  ffuinea  worm,  which  infests 
the  subcutaneous  tissues  of  the  legs  in  certain  parte  of  India  and 
tropical  Africa.  This,  the  female  worm,  is  from  12  to  30  inches 
in  length  and  only  one-tenth  of  an  inch  in  width.  It  discharges 
its  embryos  into  water,  and  they  find  an  intermediate  host  in  the 
small  crustacean  Gydopa  quadricomit.  It  appears  probable  that 
it  is  transferred  to  man  by  means  of  drinking-water. 
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AH.SAIIA. 

The  normal  pink  colour  of  the  skin  and  deeper  red  colour  of 
the  mucous  membranes  are  due  to  the  blood  circulating  in  their 
vessels:  if  a  considerable  loss  of  blood  occurs — as,  for  instance, 
aft«r  injury,  or  from  gastric  ulcer,  or  during  pirturition — the 
natural  colour  is  materially  altered,  and  the  skin  becomes  of  a 
waxy  whiteness,  blanched,  or  bloodless,  and  even  the  lips  and 
mucous  membranes  have  only  a  veiy  pale  pink  colour.  This  con- 
dition is  spoken  of  as  aivemia,  and  occurs  under  a  great  variety  of 
circumstances,  besides  the  direct  loss  of  blood  in  quantity ;  moi^ 
over,  it  is  accompanied  in  all  it»  forms  by  numerous  other  dis- 
turbances,  which  directly  result  from  the  deficiencies  which  exist  in 
the  blood  itself. 

Oana&tion. — A  division,  which  after  all  may  be  artificial,  is 
made  between  primary  antemia  and  secondary  or  symptomatic 
annmia.  In  the  latter,  the  bloodlessness  results  from  direct  losses 
of  blood  from  the  system,  or  from  more  or  less  definite  diseases  of 
particular  organs,  whereby  the  income  or  expenditure  of  the  body 
IS  materially  affected.  In  the  former  the  change  seems  to  depend 
on  the  blood  itself,  and  cannot  be  traced  beek  to  any  hiemorrhage, 
or  to  disease  of  any  organ. 

Secondary  or  eymptomatie  antemia  may  be  brotight  about  in 
many  ways.  It  includes  (1)  hemorrhages  of  all  kinds;  these 
may  be  from  incised  or  lacerated  wounds,  from  epistaxis,  gastric, 
intestinal  (typhoid),  or  rectal    ulceration,   piles,  excessive   met)- 
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struation,  uterine  fibn»d,  ulcerating  canceroue  tumours,  and  other 
lesions  that  need  not  be  mentioned.  Many  of  these  luemorrha£e8 
are  profuse,  but  do  not  recur,  or  only  at  long  intervals ;  the 
aniemia  is  in  direct  proportion  to  the  loss,  and  recovrav  perhaps 


quickly  within  a  short  time.  Repeated  small  htemoirfaagefl  may 
take  place  from  piles,  rectal  ulcer,  and  uterine  diseases,  in  which 
case  the  aneemia  is  persistent.  Another  form  of  heemorrhage  is 
that  due  to  a  diseased  condition  of  the  blood  itself,  such  as  occurs 
in  purpura,  scurvy,  malarial  poisoning,  jaundice,  and  Bright's 
disease ;  hut  in  some  of  these  the  anemia  is  in  part  due  to  the 
condition  of  the  hlood  which  causes  the  luemorrhage,  and  may  be 
present  before  bleeding  takes  place.  Aniemia  is  also  caused  by 
(2)  continued  discharges  of  pus  from  old  sinuses,  or  leucorrhteal  or 
other  discharges  in  women  ;  by  (3)  deficient  ingestion  of  food,  as 
in  starvation  or  stricture  of  the  oesophagus ;  and  by  (4)  deficient 
assimilation,  as  in  cancer  of  the  stomach,  of  the  liver,  and  of  other 
assimilating  organs.  Assimilation  is  defective  in  the  course  of 
severe  acute  illnesses,  such  as  enteric  fever,  pneumonia,  pleuri^, 
and  rheumatic  fever ;  and  pillor  is  a  constant  accompaniment  of 
the  later  stage-s  of  the  illness,  and  its  early  convalescence.  Indeed, 
most  chronic  diseases  affecting  the  viscera  sufficiently  interfere 
with  blood-foi-mation  to  cause  iintemia— e.y.,  phthisis,  Bright's 
disease,  aortic  regurgitation,  and  all  kinds  of  valvular  disease  in 
children.  (5)  Some  otiier  diseases  affect  the  hloo<l  in  a  way  that 
is  not  fully  understood,  and  produce  ansemJa,  such  as  lead-poisoning 
and  syphilis,  (ti)  A  special  group  may  he  made  of  Hodgkin's 
disease,  leuchsemia,  and  the  intermediate  forms  in  which  the 
spleen,  lymphatic  glands,  and  mai'row  of  the  bones  are  diseased, 
since  these  organs  are  more  or  less  concerned  in  the  development 
of  the  red  bloodnxirpugclee. 

Primary  or  Essential  Anamia. — This  may,  perhaps,  include 
cases  of  slight  aneemia,  which  are  either  congenital  or  may  be 
regarded  as  due  to  idiosynctacy,  where  the  patient,  if  not  so 
vigorou.s  as  otliers,  is  not  materially  affected  in  his  health  by  the 
deficiency;  but  the  two  important  vai-ietiee  are  (1)  chlorosis,  or 
^reen  eickjiess,  the  ansmia  which  occurs  so  frequently  in  females 
about  the  time  of  puberty ;  imd  (2)  pemiciaus  or  tdiopaihie  antemia, 
which  arises  often  without  any  obvious  causes  in  adults,  and  is 
fatal  in  the  majority  of  cases. 

The  red  corpuscles  are  the  essential  elements  of  the  blood, 
and  their  deficiency,  which  constitutes  anemia,  may  be  brought 
about  (1)  by  dii-ect  loss,  as  in  various  forms  of  haemorrhage; 
(2)  by  a  defect  in  their  formation  or  development  {htemoffemti^) ; 
and  (3)  by  increased  i-apidity  of  destruction  {hcemolysiB).  Many 
forms  of  symptomatic  antemia,  as  well  as  chlorosis,  are  due  to 
defective  hiemogenesis ;  pernicious  ansmia  appears  to  be  the 
result  of  increosedjhemalysis. 
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Symptoms  of  Annmia. — Some  featuree  are  oommon  to  all  casee 
of  pi-onounced  anfemia,  however  caused.  The  akin  is  pale  and 
waxy-looking.  In  casee  of  recent  ha'morrhage  the  colour  is  almost 
white,  but  in  pernicious  antemift  there  is  a  yellow  tinge ;  in 
chlorosis  a  greenish  tint  is  sometimes  detectable,  and  a  dirty 
yellow,  earthy,  or  sallow  tint  in  the  antemia  of  lead-poiaoning, 
malaria,  and  flyphilia.  The  Hps  are  pale  pink,  and  the  cbee& 
may  show  a  faint  pink  flush.  The  visible  mucous  membranes  are 
pale  pink,  as  seen  in  the  mouth,  the  tongue,  and  the  inner  side  of 
the  eyelid.  The  altered  colour  of  the  blood  is  also  manifest  in  the 
tint  of  the  veins  on  the  back  of  the  hand,  which  show  pink 
through  the  white  skin,  instead  of  dark  purple  through  the  pink 
skin.  The  patient  is  languid  and  weak,  unfit  for  physical  or 
mental  exertion,  and  liable  to  headache,  vertigo,  the  appearance 
of  spots  before  the  eyes,  ringing  in  the  ears,  and  attacks  of 
syncope.  In  sudden  and  large  losses  of  blood,  such  as  occur  in 
parturition,  the  anemic  condition  of  the  brain  may  produce  con- 
vulsions, but  these  do  not  occur  in  chronic  cases,  unless  it  may  be 
near  the  fatal  termination.  There  is  dyspnoea  on  exertion,  palpi- 
tation of  the  heart,  and  throbbing  of  the  vessels ;  in  some  cases 
oedema  of  the  feet  may  be  present.  The  appetite  is  generally 
diminished,  and  the  ingestion  of  food  is  often  followed  by  weight 
or  oppression  at  the  epigastrium,  or  by  severe  cardialgia. 

Any  marked  degree  of  ancemia  is  accompanied  by  murmurs 
over  one  or  more  of  the  cardiac  orifices.  The  most  common  is  a 
systolic  murmur,  often  harsh  in  quality,  heard  loudest  in  the 
second  left  intercostal  space,  and  traceable  outwards  along  that 
spftce  and  towards  the  left  clavicle — that  is  to  say,  in  the  area  of 
the  pulmonary  artery.  This  murmur  is  oft«n  loudest  in  the 
recumbent  position,  and  diminishes  or  even  disappears  when  the 
patient  stands  up.  In  some  cases  a  murmur  is  beard  at  the  apex, 
and  in  more  severe  iinnmia,  systolic  mui-murs  may  be  heard  at 
all  the  orifices,  or  over  the  whole  cardiac  area,  as  well  as  behind. 
A  similar  murmur  is  often  heard  in  the  carotid  vessels  in  the 
neck.  Further,  if  the  stethoscope  be  placed  over  the  lower  end 
of  the  jugular  vein,  at  the  point  of  separation  of  the  sternal  from 
the  clavicular  attachments  of  the  stemo-mastoid,  a  continuous 
humming  or  lushing  noise  will  be  heard,  which  has  been  called 
the  venous  hum,  ot'  bruit  de  dittbU,  from  a  French  toy,  called 
"  diable,"  which  makes  a  similar  noise.  This  muimiu-  is  heard 
best  in  the  erect  posture,  with  the  head  turned  away  from  the 
side  which  is  being  examined.  Neither  this  nor  the  systolic 
pulmonary  htemic  nuirmur  is  peculiar  to  antemia,  nor  should 
either  be  regarded  as  evidence  of  aniemiu ;  but  they  are  almost 
constantly  present  in  this  condition,  and  are  generally  more 
marked  in  proportion  to  its  intensity. 

As  to  the  manner  in  which  the  blood  of  anemia  causes  thesQ 
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murmurs,  there  has  been  much  discussion.  The  bruit  de  dicMe 
seems  explicable  on  the  assimiption  that  the  quantity  of  blood  is 
leas,  by  supposing  that  the  upper  part  of  the  vein  adapts  itself  to 
the  lessened  amount  of  blood  passing  through  it,  while  the  lowest 
part,  or  ampulla,  is  kept  in  its  natural  state  of  dilatation  by 
cervical  fascia.  Blood  then  passes  from  a  narrow  space  to  a 
wider  space  beyond,  fulfilling  the  requirements  of  the  veine  Jluide 
theory  (see  p.  493).  But  it  is  not  easy  to  show  that  the  blood  is 
less  in  quantity,  and  the  very  frequent  occurrence  of  venous  hum 
in  children,  quite  independent  of  anaemia,  does  not  seem  clear  on 
this  hypothesis.  The  pulmonary  haemic  murmur  is  still  more  diffi- 
cult to  explain.  With  the  same  theory  in  view,  Fagge  suggests 
that  the  base  of  the  artery  (and  of  the  aorta)  is  unable  to  contract 
upon  the  diminished  volume  of  blood  to  the  same  extent  as  the 
orifice  through  which  the  blood  enters ;  and  Goodhart  states  that 
in  several  conditions  of  anaemia  the  base  of  the  pulmonary  artery 
is  morbidly  dilated  beyond  the  calibre  of  the  orifice.  By  others 
the  murmur  is  attributed  to  the  action  of  the  right  ventricle.  That 
this  cavity  is  dilated  is  often  shown  by  the  visible  pulsation  in  the 
second  left  intercastal  space,  corresponding  to  the  conus  arteriosus ; 
and  this  advance  of  the  ventricle  is  believed  to  force  up  and  dis- 
tort the  pulmonary  artery,  producing  an  aneurysmal  sacculation 
of  its  anterior  wall.  The  increased  loudness  of  the  murmur  in  the 
recumbent  position  is  compatible  with  this  explanation. 

The  dilatation  of  the  heart  already  mentioned  carries  the  im- 
pulse into  the  line  of  the  nipple,  or  even  external  to  it.  The 
pulse  is  commonly  rather  quicker  than  normal ;  generally  soft, 
and  rather  full,  but  sometimes  hard  in  slight  cases ;  and  the 
heai-t's  action  is  readily  quickened  by  exertion  or  excitement. 

In  severe  degrees  of  anaemia  haemorrhages  are  liable  to  occur, 
and  the  temperature  may  be  raised.  Retinal  haemorrhages  and 
pyrexia  are,  indeed,  common  in  pernicious  anaemia,  but  they  are 
also  seen  in  chlorosis  and  other  forms  occasionally. 

Condition  of  the  Blood.—  The  actual  quantity  of  the  blood  in 
cases  of  anaemia  is  difficult  to  estimate  ;  after  any  loss  of  blood,  the 
vessels  absorb  liquid  rapidly  fi*om  the  tissues,  and  thus  are  soon 
filled  again  with  a  blood  the  same  or  nearly  the  same  in  quantity 
as  before,  if  deficient  in  corpuscles  and  chemical  constituents. 
And  in  anaemia  arising  otherwise  it  is  thought  by  many  that  the 
absolute  quantity  of  the  blood  is  not  much  affected.  Quincke, 
however,  has  estimated,  by  the  enumeration  of  blood-corpuscles 
before  and  after  transfusion  with  normal  blood,  that  the  quantity 
in  pernicious  anaemia  may  be  only  4  or  5  per  cent,  of  the  body- 
weight,  instead  of  7*7  per  cent.,  as  it  is  estimated  to  be  in  health. 

To  ascertain  the  quality  of  the  blood,  we  have  to  examine  it 
directly  or  by  the  microscope,  to  enumerate  the  corpuscles,  and 
estimate  the  amount  of  haemoglobin. 
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SfMima^tion  of  CorpttadeB. — This  is  effected  by  the  hamo^lo- 
meler  of  Thoma-Zeiss  or  that  of  Gowera,  which  differ  only  in  deteil. 

The  former  consiste  of  a  glaes  sUde  on  which  a  "  cell  "  is  con- 
structed one-tenth  of  a  miUimeb^  in  depth  and  ruled  at  the 
bottom  into  squares,  measuring  T^th  mm.  in  the  side,  which  are 
again  ruled  into  groups  of  sixteen.  In  a  specially-constructed 
pipette  the  blood  is  diluted  to  the  eietent  of  I  to  100  by  a  saline 
solution  (sodium  phosphate  or  chloride)  which  does  not  injure  the 
corpuscles;  and  a  drop  of  the  dilution  is  placed  in  the  cell  and 
covered  with  thin  glass.  The  coipuscles  settle  down  upon  the 
ruled  squares,  each  of  which  corresponds  to  -p^j^  cubic  mm.  The 
corpuscles  in  several  groups  of  lit  squares  are  counted,  and 
the  total,  multiplied  by  100  (the  dilution)  and  4000  (the  size  of 
the  cell),  and  divided  by  the  number  of  squares  counted,  gives  the 
corpuscles  in  a.  cubic  millimetre.  In  Giowere'  instrument  the 
squaj-es  are  larger  and  the  dilution  is  greater,  but  the  principle  is 
the  same.  If  the  diluting  fluid  also  stains  the  leucocytes  {e.g.,  by 
methyl-violet)  these  can  be  better  counted  at  the  same  time. 

EgUnialion  of  HeemogUAin. — For  this  Gowers'  h(smogl<^7U}- 
meter  and  Fleischl's  hamometer  are  available.  In  the  former,  two 
tubes  are  provided,  one  of  which  contains  a  pale  pink  substance  to 
act  as  a  standard.  The  other  is  graduated  to  100  degrees,  and  in 
this  a  measured  quantity  of  blood  is  dilutol  till  it  matehes  the 
colour  of  the  sbindard.  The  figure  on  the  scale  which  the  solution 
then  reaches  represents  the  pei'centage  iimount  nf  htemoglobin. 
In  Fleischl's  appuratus  the  diluted  blood  in  a.  glasK-bottomed  cell 
is  compared  with  tlie  increasing  thickness  of  n.  we<lge  of  coloured 
glass  used  as  a  standaril. 

The  percentage  of  hoeniuglobin  may  1)e  less  thiiii  that  of  the 
corpuscles,  if  individual  corpuscles  are  smaller,  or  contain  lees 
pigment  than  noi-mal  i  the  htemoglobin  percentage  is  greater  if 
the  corpuscles  are  larger,  or  contain  more  pigment  than  normal. 

AficroKopic  Examinatioji. — This  can  only  be  done  satisfactorily 
after  the  corpuscles  have  been  stained.  The  blood  is  spread  on  a 
glass  slide,  or  cover-glass,  in  a  thin  layer,  or  film,  dried,  "  fixed  " 
by  heat  or  chemical  means,  and  stained  by  various  dyes,  which 
may  be  acid  (eosin),  alkaline  (fuchsin,  methylene-blue),  or  neutral 
(a  mixture  of  the  two  othei-s). 

The  different  corpuscles  which  may  be  seen  in  health  and 
disease  may  be  now  enumerated.  Red  Corpuscles,  or  Erythro- 
cytes:— The  normal  red  cell  measuring  in  diameter  7'!)  ^;  small 
corpuscles,  or  microcyUa,  from  2-6  ^i ;  large  corpuscles,  or  megalo- 
e^tw,  from  8-16  fi;  misshapen,  distorted,  often  pear-shaped  cor- 
puscles, or  poUnlocyUa;  nucleated  red  corpuscles  {erytkroUasta), 
divided  according  to  their  size  into  normoblaata,  microblasU,  and 
megtUoblatts,  or  gigatUoblagU. 

The  leuooc^tes  present  even  in  health  many  varieties;  they  are 
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diatinguiebed  by  their  size,  the  number  of  their  nuclei,  and  by 
the  reaction  to  dyes  of  the  granules  in  the  cell-body.  In  relation 
to  this  point,  the  granules  of  some  cells  stain  with  acid  dyes  {oxr/- 
phiU  or  Mginophilt  cells),  of  others  with  basic  or  neutral  stains 
{baaophiU,  neutrophUe).  In  normal  blood  the  majority  (60  to  70 
per  cent.)  of  the  leucocytes  are  mvltirwiclear  neutrophiU,  measur- 
ing about  13'5  n;  there  is  a  much  smaller  number  (15  to  25  per 
cent.)  of  «ma//umnuc2«arceZ£*,  measuring  5-10  fi,  and  a  very  small 
number  of  large  unimudtar  cells,  13-15/1  in  size,  and  oxyphile  or 
eoHnophile  cells,  containing  lai^e  granules  staining  deeply  with 

Marrow-cdla  or  myeloq'teB  occur  normally  in  the  red  marrow  of 
bones ;  but  they  are  found  in  the  blood  only  in  diseased  conditions. 
The  myelocyte  is  of  large  size,  20  ft  in  diameter,  with  neutropbile 
granules,  and  a  large  nucleus,  staining  very  feebly. 

Bioodrplatea  are  round  or  oval  bodies,  found  in  normal  blood. 
They  are  2  to  3'5  /»  in  diameter,  faint  yellow  and  granular  in 
appearance,  adhesive,  and  thus  readily  cUnging  to  blood-corpusclee 
and  to  one  another. 

Dtgeneratioii  of  the  red  blood  corpuscles  is  shown  by  the  tint  of 
the  htemoglobin  becoming  fainter  from  the  centre  outwards,  or  by 
the  more  irregular  appearances  of  vacuolation,  and  by  irr^olej- 
pointa  and  knobs  forming  on  the  corpuscle,  which  gets  deformed 
and  so  forms  a  poikilocyte.  Attempts  at  the  regeneration  of  the 
blood  are  believed  to  be  indicated  by  the  presence  of  nucleated 
red  blood  cells,  especially  normoblasts. 

The  Anatomicid  Ohangss  found  after  death  by  aniemia  are 
best  illustrated  by  oises  of  pernicious  aniemia  («ee  p.  752).  The 
organs  are  universally  bloodless,  and  in  some  cases  of  secondary 
aneemia  is  found  the  fatty  degene:'ation  of  the  muscular  fibres  ca 
the  heart  (tabby-cat  striation)  which  is  constant  in  the  pernicious 
forms.  It  is  no  doubt  due  to  an  imperfect  process  of  oxygena- 
tion, which  is  the  result  of  a  less  quantity  of  hsemoglobin. 

Chlorosis. 

This  name— oi'  itA  English  equivalent,  green  sickness — is  applied 
to  a  form  of  ancemia  which  especially  occurs  in  girls  and  young 
women  between  the  ages  of  fourteen  and  twenty-four,  though  a 
similar  condition  is  exceptionally  seen  in  boys.  In  its  milder 
varieties,  it  presents  the  characteristics  already  described ;  in  its 
severer  forms,  it  may  be  difficult  to  distinguish  from  pernicious 
amemia.  Languor,  feebleness,  dyspntea,  and  palpitation  on  exer- 
tion, vertigo,  headache,  noises  in  the  ears,  spots  before  the  eyes, 
nausea,  eructations,  pain  after  food,  and  constipation,  occur  just 
as  in  cases  of  eecondary  antemia.  The  patient  may  present  all 
degrees  of   pallor,  often  with   some   temporaiy  fluking  of  the 
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cheeks  or  lips ;  sometiinea  also,  no  doubt,  there  is  a  tint  whioh 
justifies  the  name  chlorosis,  but  it  can  scarcely  be  recognised  in  all 
cases — ZinuaermaDti  says  it  occure  only  in  those  of  a  dark  com- 
.'  plexioD.  Both  blood-oorpuscles  and  hfemoglobin  are  diminished, 
but  the  former  are  rarely  below  60  per  cent,  of  the  ncH^al, 
whereas  the  hemoglobin  may  be  only  25  or  30  per  cent.'^  Twa 
each  coi'puscle  has  od  an  average  less  than  ite  normal  amount  of 
hsemoglobin.  This  relation  of  corpuscles  to  hiemoglobia  is 
often  called  the  cMorotic  type ;  but  it  occurs  also  in  othei-  forms 
of  antemia.  Microcytes  and  poikilocytes  may  be  found  in  vary- 
ing quantities.  There  are  murmurs  at  the  base  of  the  heart 
and  over  the  jugular  veins.  The  pulse  is  not  necessarily  feeble  ; 
its  tension  may  be,  but  is  not  always,  increased.  An  almost 
constant  symptom,  which  more  than  all  attracts  the  attention  <^ 
the  patient  or  her  friends,  is  the  suppression  or  diminution  of  the 
menstrual  flow.  In  the  younger  patients  the  menses  may  never 
have  appeared,  and  may  continue  absent  as  long  as  the  chlorosis 
lasts;  in  those  who  have  already  menstruated,  the  flow  becomes 
scanty,  pale,  or  irregular,  or  ceases  altogether.  Only  occasionally 
are  tiie  menses  more  abundant  than  normal.  It  is  possibly  in 
connection  with  these  menstrual  disorders  that  the  mental  con- 
dition of  the  patient  is  often  markedly  affected,  as  shown  in 
irritability  and  a  tendency  to  hysterical  manifestations.  Con- 
stipation is  frecjuent,  and  the  m-ine  is  pale.  Exceptionally  optic 
neuritis  occurs  and  may  be  followed  by  atrophy ;  and  thrombosis 
is  liable  to  occur  and  may  be  fatal  if  it  aSects  the  cerebral  sinuses. 
Pathology. — Numerous  hypotheses  have  been  put  forward  to 
explain  the  occurrence  of  ehioi'osis.  The  following  are  some  of 
tliem  : — (1)  Disorders  of  menstruation,  e8i>eciully  ameuoiThcea  ; 
(2)  Congenital  narrowness  of  the  aorta,  which  was  found  patho- 
logically by  Virchow,  and  is  I'efen-ed  now  to  a  hypoplasiji  of  the 
mesoblastic  layer;  (3)  Disorders  of  the  stomach,  amongst  which 
are  (a)  excessive  acidity  of  the  gastiic  secretions,  (6)  proptosis  of 
the  stomach,  (c)  gastric  ulcer  and  luumorrhage.  Tight  lacing  has 
been  considered  a  jK>ssible  cause  of  proptosis  and  htemorrhage ; 
(4)  The  pi'esence  in  the  blood  of  unassimilable  forms  of  iron,  from 
ardency  of  hydrochloric  acid  in  the  system  (Zander)  ;  (5)  Dis- 
orders of  the  intestine,  especially  habitual  constipation  witJi  reten- 
tion of  ftcces  followed  by  absorption  of  ptomaines  or  other  toiuc 
substances.  Bunge  thought  that  the  organic  iivn  compounds  of 
the  food  (keematogen)  were  broken  up  by  decomposition  in  retained 
tecee  and  assumcKl  forms  less  capable  of  being  absorbed  ;  (6)  Lloyd 
Jones  states  that  naturally  at  puberty  the  specific  gravity  of  tjie 
blood  becomes  greater  in  males  and  less  in  females ;  and  that  this 
fall  in  females  is  due  to  a  diminution  of  the  hsmoglobin.  He 
thinks  that  chlorosis  is  an  aggravation  of  this  natmal  process. 
Undoubtedly  there  must  be  some  connection  between  tne  sex, 


ASMIAIA.  751 

puberty,  and  the  ouset  of  chloroiua ;  but  amenorrhcea  is  a  txinse- 
quence  and  not  a  cause.     The  essential  change  in  the  blood,  that 
is,  the  want  of  htemoglobin,  showa  that  the  fault  liea  in  a  defective 
heemogeneaia ;  and  so  fai'  no  completely  satisfactory  explanation   , 
has  been  afforded  of  this  defect. 

Diafnosifl.  —The  recognitiou  of  chlorosis  is  generally  easy;  but 
it  may  be  diflicult,  in  some  severe  cases  where  the  heart  is  dilated 
and  murmurs  of  mitral  regurgitation  are  heard,  to  decide  whether 
the  cardiac  lesion  is  p'imary,  or  a  result  of  the  anemia.  Amenor- 
rhiea,  the  absence  of  rheumatism,  scarlatina,  or  chorea  in  the 
history,  and  extensive  prsecordial  murmurs,  rather  than  one 
localised  to  the  heart's  impulse  and  the  back,  would  be  in  favour 
of  chlorosis.  The  presence  of  any  primary  lesion  (see  p.  745) 
must  always  be  carefully  excluded. 

Prognosis. — Chlorosis  is  rarely  fatal ;  it  often  lasts  mtrnths  or 
years,  and  frequently  recurs  after  cure. 

Treatment. — For  the  restoration  of  the  blood-stat«  in  chlorosis, 
the  use  of  iron  is  of  the  first  importance.  This  may  be  given  in 
several  forms :  if  there  is  irritability  of  the  stomach,  the  less 
astringent  forms  are  advisable,  such  as  reduced  iron,  2  or  3  grains 
tliree  times  a  day,  the  ammonio- citrate,  or  the  tartrate,  5  to  lU 
grains.  The  more  astringent  forms,  however,  when  they  can  be 
borne,  ai'e  more  quickly  efficient — e.g.,  the  perchloride,  10  to  20 
minima  of  the  tincture,  or  the  sulphate,  from  3  to  5  grains,  A 
well-known  remedy  is  Blaud's  pill,  containing  2  J  grains  of  sulphate 
of  iron,  and  the  same  of  carbonate  of  potassium.  One,  two,  or 
thi-ee  pills  are  given  thrice  daily.  The  Filula  Ferri,  B.P.,  is  a 
simitar  combination.  I  have  found  tliat  the  much-lauded  Griffiths' 
mixture  often  makes  patients  sick.  Iron  should  be  always  given 
immediately  after  meals.  According  to  Bunge,  iron  salts  are 
not  absorbed  directly  from  the  intestinal  canal,  but  they  prevent 
decomposition  of  the  above-mentioned  heemaloffmi.  It  is  always 
desirable  to  combine  some  laxatives  with  the  iron,  both  to 
counteract  its  astringency,  as  well  as  to  overcome  the  natural 
tendency  to  constipation.  This  may  be  done  by  the  use  of  sul- 
phate of  magnesia,  in  combination  with  the  perchloride  or  the 
sulphate ;  or  by  the  use  of  aloes,  in  the  form  of  aloes  and  iron 
pill ;  or  an  aloes  or  myrrh  pOl  may  be  given  at  night  with  the  iron 
mixture.  In  some  cases  arsenic  may  be  of  value  in  combination 
with  iron.  The  diet  must  be  good  and  nourishing,  and  may  be 
modified  somewhat  according  to  the  fat  or  lean  condition  of  the 
patient.  In  severe  or  advanced  cases,  treatment  by  drugs  may 
fail  entirely  until  the  patient  has  prolonged  rest  on  the  couch,  or 
even  in  bed.  Exercise  increases  both  the  tendency  to  dilatation 
of  the  heart  and  the  overstrain  upon  the  blood-forming  organs ; 
aud,  though  fresh  air  is  desirable,  it  must  be  obtained  without 
exertion  on  the  paii.  of  the  patient. 
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Idiopathic  or  Pernicious  Ahmkia. 

iEtiology. — T)ik  ciu-ioua  disease,  first  spoken  of  as  idiopathic 
antemia  by  Addison,  and  others  after  him,  1at«r  as  progrestive 
pmmciotit  tm(e7ma  by  Continental  writers,  affecte  both  sexes 
equally,  and  is  most  frequently  seen  between  the  agea  of  twenty- 
five  and  forty.  Its  origin  is  often  quite  obscure  ;  pregnancy  and 
the  puerperal  state  have  been  credited  with  its  causation  in 
many  esses,  and  gastro-intestinal  disturbance,  privation  and 
mental  shock  in  others.  Some  fatal  cases  of  aniemia  following  at 
long  intervals  upon  a  large  hemorrhage  have  also  been  recoraed, 
but  it  is  doubtful  whether  these  should  be  included  in  the  present 
category. 

Symptoms. — The  patient  with  pernicious  an»inia  gradually 
loses  strength  and  becomes  paler ;  his  skin  acquires  a  yellow  tint, 
rather  than  the  waxy  white  of  ordinary  aniemia.  At  the  same 
time,  even  with  extreme  antemia,  the  patient  doe."  not  lose  fleali, 
and  the  subcutaneous  fat  may  be  abundant.  There  are  the  same 
languor,  indisposition  for  mental  and  physical  exertion,  giddiness, 
noises  in  the  ears,  &c.,  which  have  been  described  in  the  other 
forms,  as  well  as  dyspntsa  on  exei-tion,  cardiac  palpitation,  and 
vascular  murmurs,  The  patient  complains  of  dryness  of  the 
mouth  and  throat,  loss  of  appetite  and  nause-a ;  and  in  a  large 
proportion  of  cases  there  are  vomiting  and  diarrhnea.  The  urine 
is  usually  high-coloured  from  excess  of  urobilin,  and  free  from 
albumen.  It  may  contain  a  full  quantity  of  lu'ea  and  uric  acid, 
as  well  as  indican.  The  bones  are  often  tender  on  percussion  or 
pressure.  The  pupils  are  mostly  dilated ;  and  the  i-etinie  show 
numerous  small  htemorrhtiges,  which  are  abundant  round  the  optic 
disc.  These  are  striated,  or  flame-sluiped,  and  may  be  accom- 
panied with  white  spots.  Another  feature  of  idiopathic  antemin  is 
the  presence  of  fever,  which  may  give  a  temperntui-e  of  101°  oi' 
102  ,  but  is  generally  iiTegulai'.  It  may  be  absent  for  days 
together,  and  the  temperature  is  often  subnormal  before  death. 
The  blood  is  excessively  pale,  and  the  red  coi-ptiscles  are  reduced 
to  2,500,000  per  cubic  mm.,  or  even  to  500,000  or  lower ;  but  the 
diminution  of  the  hiemoglobin  is  less  in  proportion.  This  con- 
trasts with  the  condition  in  chlorosis,  and  is  due  to  the  fact  that 
individual  corpuscles  are  relatively  large  and  contain  excess  of 
pigment.  Megalocj'tes  are  common,  and  poikilocytes  are  so 
numerous  that  their  presence  was  regarded  at  one  time  as  the 
distinguishing  feature  of  the  disease.  Usually  there  are  some 
nucleated  red  cells,  especially  megaloblasts,  but  the  leucocytes  are 
not  materially  affected. 

Anatomical  Chances. — Besides  the  universal  pallor  of  the 
organs,  one  of  the  most  constant  conditions  pott  Tuoriem  is  fatty 
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d^eDeration  of  the  heart,  priDcipally  ia  the  form  of  the  BtriatioD 
already  meotioaed.  It  occurs  in  the  left  ventricle  and  on  the 
papillary  muscles.  There  ia  alao  fatty  degeneration  of  the  liver 
and  kidneys,  and  of  the  intima  of  the  arteries.  HfemorrhageB 
are  found  not  only  in  the  retina,  where  they  have  been  seen 
during  life,  but  in  the  serous  membraneM,  the  endocardium,  the 
mucouB  membrane  of  the  stomach,  the  lungs,  the  surface  of  the 
brain,  and  other  pai-ts.  Fenwick  and  others  have  found  fatty 
degeneration  or  atrophy  of  the  tubular  glands  of  the  stomach,  and 
infiltration  of  leucocytes  between  the  tubules.  The  spleen  is 
sometimes  slightly  enlai^ed.  The  marrow  of  the  bones  hiss  been 
found  of  a  reddish  purple  colour,  with  large  numbers  of  nucleated 
red  corpuscles,  especially  megaloblasts,  while  the  fat  cells  are  all 
or  nearly  all  destroyed— a  return  to  the  condition  of  the  embryo. 
There  is,  moreover,  an  abundant  deposit  of  iron  in  the  cells  of  the 
liver  and  in  the  spleen,  which  in  the  liver  ia  most  abundant  in  the 
peripheral  zones  of  the  lobules. 

l^e  Pathology  of  idiopathic  anaemia  is  still  not  well  understood. 
Pi-obably  the  changes  in  the  marrow  of  the  bones,  to  which  some 
have  refeiTed  the  disease,  ai'C  secondary  ;  and  the  atrophied  con- 
dition of  the  gastric  glands  seems  scai'cely  sufficient  to  account  for 
it.  The  excess  of  ui-obilin  in  the  urine,  and  the  deposit  of  iron  in 
the  tissues,  suggest  that  the  immediate  cause  of  the  amemia  is  the 
destruction  of  red  corpuscles  in  the  blood  (/ugmolygui),  though  how 
this  is  brought  about  remains  open  to  question,  W.  Hunter 
believes  that  this  destruction  takes  place  within  the  portal  circu- 
lation, and  that  it  is  due  to  the  poisonous  action  of  cadavei-ic 
alkaloids.  Micro- organisms  have  been  discovei'ed  in  the  blood  by 
Klebs  and   Frankenhauser ;  but  the  observations  want  confirms- 

Exceptionally,  patients  with  pernicious  antemia  have  sufiered 
fi'om  nervous  symptoms,  suggestive  of  spinal  sclerosis,  such  as 
numbness,  weakness,  ataxy,  loss  of  knee-jerks.  Sic. ;  and  sclerosis 
of  the  posterior  and  lateral  colunms  has  been  found  after  death. 

Diacnosis. — In  any  supposed  case  of  idiopathic  ajiamiia  it  is 
important  to  search  most  carefully  for  organic  disease,  such  as 
cancer,  which  might  be  the  cause  of  the  bloodlessness.  The 
characteristics  upon  which  the  diagnosis  depends  are  the  absence 
of  such  cause,  the  retinal  htemorr^ges,  the  absence  of  wasting, 
and  the  condition  of  the  blood  as  to  corpuscles  and  luemoglobin. 
The  latter  with  the  dark  colour  of  the  urine  will  serve  to  distin- 
guish it  from  chlorosis. 

Frognoais. — This  is  very  unfavourable,  but  Pye-Smitb  has 
collected  twenty  caiies  of  recovery,  as  compared  with  103  fatal 
cases.  Of  the  fatal  cases  a  lat^e  number  die  in  about  six  months, 
whereas  others  last  twelve  or  fiifteen  mouths. 

IrMtment.— Arsenic  seems  to  be  the  moet  efficient  remedy  of  all 
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drugs  that  have  been  tried ;  and  it  should  be  pushed  to  full  doses. 
Fresh  bone-maiTow  of  the  ox  or  calf  (8  ounces  daily),  and  anti- 
septics, such  as  salol,  /3-naphthol,  and  salicylate  of  bismutli  appeal* 
to  have  been  successful  in  a  few  cEuses.  Some  have  recovei-ed  after 
transfusion,  but  in  othei'S  this  has  pix)ved  of  no  avail.  Iron  has 
generally  no  effect,  and  other  tonics  ai-e  equally  useless.  The 
patient  should  be  placed  under  suitable  hygienic  conditions,  the 
diet  should  not  be  too  highly  nitrogenous,  and  special  S3nnptoms 
should  be  ti'eated  as  they  arise. 

Secondary  Anemia. 

The  condition  of  the  blood  in  secondary  anaemia  is  somewhat 
like  that  of  clilorosis.  The  corpuscles  may  not  be  very  much 
diminished  in  number,  but  the  loss  of  hiemoglobin  is  relatively 
greater.  Microcytes  as  well  as  poikilocytes  occur  in  the  severe 
cases,  and  in  the  woi'st  cases  nucleated  i-ed  cells,  especially  normo- 
blasts. The  leucoc3rtes  are  vaiiable ;  they  are  often  increased  in 
number,  especially  in  cases  dependent  on  inflammatory  and  pyo- 
genic conditions. 


LEUCHiEMIA. 

(Leucoci/thcBmia.) 

In  this  disease  there  is  a  great  incresise  in  the  number  of  white 
corpuscles  in  the  blood,  associated  with  changes  in  the  spleen, 
the  lymphatic  glands,  or  the  marrow  of  the  bones.  As  is  well 
known,  the  proportion  of  white  blood-cells,  or  leucocytes,  in  the 
blood  varies  considerably  in  health,  and  it  may  rise  to  an  unusual 
degree  in  some  morbid  conditions,  such  as  invitation  of  tlie  lymph- 
glands,  in  fevers,  and  in  pregnancy.  This  may  be  called  leuco- 
cytosia ;  but  it  is  temporary,  relatively  slight  in  amount,  and  the 
increase  chiefly  concerns  the  multinuclear  neutix)philes  common 
in  normal  blood. 

In  well-marked  examples  of  leuchsemia  the  blood  is  pale  and 
thin  as  it  issues  from  a  wound,  and  as  seen  after  death  it  is 
grumous-looking,  or  forms  pale  pus-like  clots;  its  coagulation, 
moreover,  is  impeifect  from  the  fibrin  being  deposited  in  a 
granular,  rather  than  in  a  fibrous,  form.  Under  the  micro- 
scope the  white  corpuscles  ai-e  seen  to  occupy  nearly  the  whole  of 
the  field,  instead  of  being  few  and  scattered  its  in  health ;  on  the 
other  hand,  the  red  corpuscles  are  less  numerous  than  in  health. 
If  the  hsemacytometer  be  used,  the  white  corpuscles  are  found  to 
number  from  200,000  to  700,000  in  the  cubic  mm.,  instead  of 
7000  or  8000 ;  and  the  i*ed  corpuscles  may  be  from  2,000,000  to 
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8,500,01)0— i.e.,  only  40  to  70  per  cent,  of  the  normal.  The 
proportion  of  the  white  to  the  red  corpuBcles  is  in  different  cases 
between  1  :  10  and  1  :  1.  The  haemoglobin  is  somewhat  less  in 
pi'oportion  than  the  red  corpuscles,  as  is  seen  in  chlorosis. 

Varieties  of  LeTicIuemi&. — The  division  of  leuchiemia  into  two 
chief  forros  is  justified  partly  by  the  difference  in  the  organs 
diseased  at  the  same  time,  but  especially  by  the  different  conditions 
of  the  blood,  in  relation  to  its  leucocytes,  which  are  found  in  these 
circumstances.  In  tplerw-medvUary  leuchcemia  the  spleen  is 
enormously  enlarged,  the  bone-marrow  is  diseased,  and  the 
lymphatic  glands  are  little  if  at  all  affected.  The  leucocytes  are 
very  greatly  increased,  and  reach  the  highest  amount  found  in 
leuchiemia.  From  a  third  to  a  half  of  these  leucocytes  are  myelo- 
cytes or  marroto-eells,  which  do  not  occur  in  the  normal  blood. 
Eonnopkile  eelie  are  also  very  numerous,  and  many  of  theee  are 
myelocytes.  The  multinuclear  or  polymorphonuclear  leucoCTtes  are 
increased  in  number,  though  less  relatively  to  the  others.  The  red 
corpuscles  show  variations  in  shape  and  size ;  and  in  addition  the 
nucleated  red  cells,  mostly  normoblaaU,  aie  numerous.  Oharcot- 
Leyden  ciystals  {see  p.  428)  are  present.  In  lymphatic  leuchttmia, 
which  is  a  much  less  common  form  of  the  disease,  the  iymph-glauds 
hU  over  the  Ixxly  are  enlarged  in  size ;  but  the  bone-marrow  may 
be  also  affected,  and  the  spleen  may  show  a  slight  enlargement. 
In  the  blood  the  leucocytes  are  less  numerous  than  in  the  spleno- 
mediillary  form,  but  they  consist  almost  entirely  of  the  small 
uninucleated  leucocyte,  with  a  lai^e  nucleus,  and  scarcely  any 
protoplasm  viiiible  around  it.  Erythroblasts  and  eosinophile  cells 
are  absent,  and  myelocytes  are  only  occasionally  present. 

Tlie  Pathology  of  leuchcemia  is  still  debateable.  The  opposed 
views  lu-e:  (1)  that  the  increase  of  leucocytes  is  due  to  exceasiTe 
proliferation  in  the  blood-forming  organs,  the  spleen  or  marrow 
and  lymph-glands  respectively ;  (2)  that  the  increase  of  myelo<rrt*8 
in  one  case,  and  of  lymphocytes  in  the  other,  is  primary,  and  the 
enlargement  of  the  various  organs  is  the  result  of  the  accumulation 
of  the  leucocytes  within  them. 

SpLENO-HBDULLAaT   LeUCH^HIA. 

.Stiology. — The  cause  of  spleno-medullary  leuchiemia  is  oft«n 
difficult  to  trace.  The  disease  occurs  in  men  more  often  than  in 
women,  and  mostly  in  middle  life,  though  sometimes  in  quite 
young  children.  Deficient  hygienic  conditions,  the  disturbances  of 
pregnancy,  the  climacteric  in  women,  and  occasionally  injuries  to 
the  spleen,  have  been  thought  to  have  some  influence ;  but  inter- 
mittent fever  holds  the  first  place  as  a  ramote  cause  of  leucbumia. 
Gowers  found  a  history  of  ague  in  thirty  out  of  150  cases  of  which 
he  analysed  the  records,  and  others  have  noticed  the  same  fact ; 
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but  there  is  often  a  long  interval  between  the  two  diseases,  and 
the  way  in  which  the  one  produces  the  other  is  quite  unknown. 

Symptoms. — One  of  the  first  indications  of  leuchsemia,  in  a  great 
number  of  cases,  is  the  swelling  of  the  abdomen  from  the  enlarge- 
ment  of  the  spleen^  which  may  have  been  developing  for  some  time 
without  giving  any  sign.  It  may  then  be  found  occupying  the 
whole  of  the  left  side  of  the  abdomen,  forming  a  firm,  haitl  tumour, 
which  extends  backwards  into  the  flank,  while  its  anterior  margin 
begins  about  the  ninth  costal  cartilage,  reaches  the  middle  line  at 
the  umbilicus  level,  and  not  infrequently  below  this  eictends  two 
or  three  inches  to  the  right.  This  anterior  margin  is  moi'e  or  less 
sharp,  and  presents  one  or  two  notches.  Fagge  first  pointed  out 
that  the  position  taken  by  the  spleen  in  these  cases  was  determined 
by  its  attachment  to  its  vessels,  which  compelled  it,  so  to  say,  to 
enlarge  along  the  circumference  of  a  cirde  of  which  the  cceliac 
axis  is  a  centre.  In  earlier  stages  the  spleen  simply  occupies  the 
left  hypochondriac  region,  similar  to  the  enlargements  in  ague,  and 
in  some  cases  of  typhoid  fever.  The  liver  is  moderately  enlai^ed, 
and  can  be  felt  for  one  or  two  inches  below  the  right  costal  margin. 
The  implication  of  the  hone-marrow  may  be  shown  by  tenderness 
on  pressure  or  percussion  of  the  corresponding  bone. 

The  general  effects  of  the  illness  do  not  always  show  themselves 
early;  especially  it  must  be  observed  that  when  the  spleen  is 
already  very  large,  and  the  leuchsemia  unmistakable,  there  may 
be  no  pallor  of  the  skin,  lips,  and  mucous  membmnes.  Later 
on,  however,  the  patient  loses  colour,  and  becomes  sallow,  or 
markedly  anaemic. 

The  temperature  is  generally  afiected  in  this  disease ;  there  is 
either  continuous  modei-ate  pyrexia,  or  there  are  periods  of 
pyrexia  alternating  with  periods  of  apyrexia ;  and  the  febrile 
reaction  sometimes  gives  a  flush  to  the  skin,  which  may  help  to 
mask  the  approtiching  anaemi^i. 

The  altered  condition  of  the  blood  shows  itself  in  the  occvu*- 
rence  of  dyapruea,  and  of  hcemorrhagee^  which  last  chiefly  take 
the  form  of  epistaxis,  bleeding  from  the  gums  and  mouth,  and 
purpuiic  spots  under  the  skin ;  but  also  occasionally  bleeding 
from  the  lungs,  stomach  and  intestines,  kidneys  or  uterus,  or 
hsemorrhage  into  the  brain.  Hsemon*hages  also  occur  in  the 
retina,  where  they  may  be  seen  with  the  ophthalmoscope  asso- 
ciated with  white  sb*eaks  and  spots,  said  to  consist  of  masses 
of  leucocytes ;  and  the  retinal  veins  are  often  remarkably 
tortuous.  Other  organs  may  be  afiected,  but  the  changes  are 
chiefly  observed  after  death.  The  lu-ine  is  acid,  of  high 
specific  gravity,  and  the  urea  and  uidc  acid  ai*e  in  excess. 
Indican  is  often  present.  Albumen  is  i*are  unless  the  kidneys 
are  diseased. 

The  course  of  the  disease  is  generally  progressive  until  its  ter- 
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initiation  in  death,  and  it  lasts  from  two  to  four  years.  Towards 
the  end  the  pallor  increases,  the  feet  and  other  parts  of  the  body 
become  (edematous,  ascites  and  hydrothorax  may  be  added,  the 
pulse  is  quickened,  and  palpitation  is  frequent.  Diarrhoea  is 
occasionally  a  prominent  symptom.  Finally,  death  takes  place 
from  loss  of  blood,  asthenia,  diorrhtea,  pleurisy,  pneumonia, 
bi'onchitis,  or  cardiac  failure  from  dilatation  ;  and  occasionally 
from  cerebral  hiemorrhage. 

Anatomical  Ota&ngeB. — The  gplem,  in  cases  of  splenic  leu- 
chtemia,  varies  in  weight  from  one  to  eighteen  pounds,  the  average 
of  seventy-two  cases  analysed  by  Gowers  being  six  pounds.  It  is 
uniformly  enlarged,  and  presents  its  normal  slmpe  ;  on  the  surface 
are  often  patches  of  thickening  of  the  capsule,  and  the  organ  is 
more  or  less  adherent  to  the  abdominal  wall,  diaphragm,  or 
adjacent  viscera.  On  section  it  often  has  a  brownish,  rather  than 
a  red  colour,  homogeneous,  or  marked  with  paler  lines  due  to 
thickened  trabecule.  It  is  smooth,  hard,  and  dry.  tiot  infre- 
quently there  are  large  wedge-shaped  infarcts,  yellow  in  colour  if 
old,  red  if  recent.  The  change  in  the  spleen  itself  is  one  of  great 
ioci-ease  of  the  splenic  pulp,  which  is  full  of  the  same  cells  as  are 
found  in  the  blood  ;  and  in  long-standing  coses  the  stroma  becomes 
mai'kedly  fibrous,  and  the  trabecule  are  increased.  Charcot- 
Leyden  crystuls  ai'e  often  found  abundantly  in  the  spleen. 

The  liver  in  enlarged,  and  may  reach  twice  or  three  times  its 
normal  size.  It  is  pale  and  smooth,  and  presents  under  the 
microscope  a  dense  infiltration  with  leucocytes,  which  for  the 
most  part  surround  the  portal  vessels  in  their  distributitm,  but 
are  partly  in  a  nodidar  form.  The  vessels  also  are  full  of  leuco- 
cytes. The  Hdneys  are  pale,  and  enlarged  from  granular  de- 
generation of  the  cells,  and  distension  from  leucocytes ;  or  they 
present  greyish-white  deposite,  running  like  strim  between  the 
cortical  tubules.  There  may  be  stomatitis,  or  pharyngitis,  swell- 
ing of  the  Um»il»,  and  of  the  follicles  at  the  root  of  the  tongue ; 
and  swelling  and  superficial  ulceration  of  the  foUicles  of  the 
intestine.  The  lAymiu,  thyroid,  and  supra-renal  bodies  have  also 
l)een  foun<!  diseased,  and  tumours  in  the  skin  have  been  recorded. 
Sometimes  the  hmgt  prenent  hnniorrhagic  infarcts.  The  marrow 
of  the  Ixinejf  is  either  yellow  and  pus-like,  or  pink  and  firmer,  the 
fat  of  the  marrow  being  replaced  by  a  tissue  like  that  of  active 
maiTow,  in  which  marrow-cells  and  nucleated  red  cells  are 
abundant. 

Diagnoflla. — The  spleen  is  easily  recognised  by  its  position  on 
the  left  side,  extending  from  the  ribs  to  the  pelvis,  with  its 
iiTegulnr  anterior  margin  ;  but  the  blood  must  be  examined  for 
excess  of  leucocytes  in  order  to  distinguish  the  disease  from 
eplenic  amrmia  (p.  729).  In  women  the  cases  have  not  infre- 
quently been  mistaken  fop  ovarian  tumowrs;  but  it  should  b^ 
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remembered  that  an  ovarian  tumour  large  enough  to  reach  the 
ribs  is  central  in  position,  while  the  history  will  show  that   it 
began  in  the  lower  part  of  the  alxiomen.     On  the  other  hand,  the 
enlarged  spleen  may  sometimes  be  felt  in  the  pelvis  behind  the 
uterus.     In  earlier  stages,  where  the  spleen  is  small,  and   the 
number  of  white  blood-corpuscles  is  not  yet  in  great  excess,  it 
may  not  be  easy  to  come  to  a  conclusion  ;  but  in  the  absence  di 
other  lesions,  a  provisional  diagnosis  of  splenic  leuchsemia  must 
be  made,  and  the  case  treated  accordingly.     No  absence  of  pallor 
should   deter   one  from    examining    the    blood,  as  the   patient 
may  have  a  good  colour  when  the  spleen  is  enormous,  and  the 
leuchtemia  pronounced. 

The  Prognosis  is  unfavourable,  and  recovery  is  very  rare. 

Treatment. — Ai'senic  is  the  remedy  tliat  seems  to  have  given 
most  promise ;  it  must  be  used  perseveringly,  and  in  increasing 
doses  as  long  as  it  can  be  borne.  Mosler  has  injected  arsenic 
into  the  substance  of  the  spleen.  He  has  also  obtained  good 
results  from  quinine  given  by  the  mouth,  though  others  speak  of 
it  as  useless.  Iron  is  generally  regai*ded  as  of  no  value,  and  the 
influence  of  cod-liver  oil  is  doubtful.  Inhalations  of  oxygen  (one 
to  two  cubic  feet  daily)  ai-e  believed  to  have  done  good.  The 
local  application  to  the  spleen  of  the  ice-bag,  cold  douche,  or 
electricity  (galvanic  curi'ent)  may  reduce  its  size.  Excision  of 
the  spleen  has  been  tried,  with  a  quickly  fatal  result,  from 
collapse  or  haemorrhage.  The  diseiise  cannot  be  airested  in  its 
later  stages.  Gk)wers  ui-ges  as  a  preventive  that  in  cases  of 
enlarged  spleen  remaining  after  ague,  every  effort  should  be  made 
to  restore  the  organ  to  its  normal  condition,  by  the  avoidance  of 
cold,  injuiy,  and  all  causes  of  portal  congestion,  and  the  use  of 
quinine,  ergotin,  local  affusion,  and  gjilvanism. 

Lymphatic  Leuch^mia. 

This  is  of  much  i-arer  occuri'ence  than  the  spleno-medullary 
form.  Its  aetiology  is  still  more  obsciu^e,  its  general  symptoms 
veiy  similar,  but  its  coui*se  is  usually  more  rapid.  The  lymphatic 
glands  all  over  the  body  are  affected,  and  they  may  be  felt  in  the 
neck,  groins,  or  axilla.  They  are  modemtely  large,  not  very  hard, 
and  move  freely  upon  one  another.  The  mesenteric  glands  are 
even  more  often  enlai'ged  than  the  alwve;  the  reti*o-pentoneal, 
thoracic,  jwrtal,  and  iliac  glands  less  so.  The  spleen  may  be  a 
little  enlarged,  and  the  bone-marrow  and  thyiaus  arc  sometimes 
involved.  On  section  the  glands  are  whitish-pink  in  colour,  and 
microscopically  are  found  to  be  distended  with  the  uninucleated 
leucocytes  found  in  the  blood.  The  bonc-man-ow  is  full  of  the 
same  leucocytes.  Some  veiy  mpid  cases  of  aciUe  letichcemia  have 
been  I'ecorded  (Fraenkel,  Biiidford)  which  are  probably  allied  to 
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lymphatic  form.  The  lymph-glands  are  slightly  enlarged,  the 
leucocytes  in  the  blood  are  chiefly  lymphocytes,  the  bone-marrow 
in  diseased,  containing  niimerous  lymphocytes,  and  the  patJentB 
have  purpuric  haemorrhages,  and  severe  stomatitifi,  ao  that  a  con- 
fusion with  purpura  and  scurvy  may  readily  occur. 


PURPURA. 

This  term  is  applied  to  a  diseased  condition  in  which  a  number 
of  hemorrhages  occur  under  the  skin,  so  as  to  produce  blotches  of 
a  more  or  less  purple  colour.  It  has  been  already  seen  that  there 
are  simitar  hiemorrhages  in  a  number  of  diseases,  either  from  an 
altered  Htate  of  the  blood,  or  from  mechanical  interference  with 
its  circulation  ;  for  instance,  in  scarlatina,  measles,  variola,  typhus, 
cerebro-spinal  fever,  and  the  plague ;  in  leuchicmia,  Hodgkin's 
disease,  cirrhosis  of  the  liver,  and  Bright's  disease ;  and  in  malig- 
nant endocarditis,  and  other  diseases  of  the  heart.  A  purpura 
also  occurs  in  scurvy  or  haemophilia,  in  some  cases  of  oveixloKing 
with  potjissium  iodide  {iodie  purpura),  and  in  some  nervous 
diseases,  e.t/.,  tabes  dorsalis.  In  all  these  cases  it  is  clearly  recog- 
nised tluit  the  hiemoiThage  is  secondary,  and  it  is  often  called 
aymptomatie.  But  in  other  cases  the  disease  occurs  spon- 
fcineously  and  without  obvious  antecedent  in  persons  practically 
healthy. 

The  most  familiar  forms  are  purpura  simplex  and  purpura 
hamorrbagica,  which  appear  to  be  essentially  tjie  same  thing  in 
different  degi'ees  of  severity. 

Symptoms. — In  ite  mildest  foi-ms  (P.  simplex)  purpura  consiste 
simply  in  the  appearance  of  spots  of  a  dull  red,  deep  red,  or 
bluish-purple  colour  in  different  paiis  of  the  body.  They  are 
circular,  vary  in  diameter  from  a  rtullimetre  to  a  third  of  an  inch, 
do  not  disappear  on  pressure,  and  are  generally,  when  of  this 
smiill  si/.e,  not  raised  above  the  surface.  They  have  no  special 
relation  to  the  position  of  the  hairs.  In  some  cases  they  occur 
oidy  on  the  feet  and  legs,  but  in  others  are  scattered  uniformly, 
or,  at  any  late,  indiscriminately.  Each  spot  fades  after  a  time, 
becoming  brownish  or  yellow  in  tint,  and  the  larger  patches  go 
obviously  through  the  changes  characteristic  of  a  bruise.  Very 
little  constitutional  disturbance  accompanies  the  eruption :  l^he 
patient  may  be  pale,  and  loses  appetite.  Recovery  generally 
takes  place  in  from  ten  to  twenty  -days. 

In  severe  cases  the  bsemorrhages  are  more  extensive,  the  skin 
may  be  raised  by  large  massee  of  blood  beneath  it,  and  bleeding 
takes  place  from  the  various  mucous  membranes  (P.  htrmor- 
rhagica).      The  nose,  mouth,  stomach  and  intestines,  the  kidneys, 
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the  female  genital  organs,  and  occasionally  the  bi-onchial  mucous 
membrane  may  thus  be  the  source  of  the  blood.  The  gums  are 
never  swollen  as  in  scurvy,  but  sometimes  a  spot  of  hffimorrhage 
is  seen  in  their  substance.  If  the  loss  of  blood  is  considerable 
the  patient  becomes  antemic,  and  in  the  severer  stage  there  may 
be  some  rise  of  temperature,  and  a  stage  of  prostration  ensues 
which  terminates  in  death.  Indeed,  the  haemorrhagic  forms  ai-e 
very  often  fatal,  and  post-mortem  examination  may  reveal  other 
ecchymoses  in  nearly  all  the  mucous  membranes,  in  the  pelvis 
of  the  kidney,  in  the  pleiura,  pericardium,  peritoneum,  in  the 
meninges,  and  even  in  the  lungs,  and  the  medulla  of  the  bones. 
A  cerebral  haemorrhage  may  be  the  cause  of  death.  Sloughing 
and  ulceration  of  the  mucous  membi-ane  of  the  bowels  have  also 
been  found,  leading  to  perforation  and  peritonitis. 

Purpura  rheumatica  (Pdiosis  rheumatica  or  Schonlein^s  disease) 
is  regained  by  some  as  a  haemori'hagic  erythema  occurring  dimng 
acute  rheumatism,  or  in  a  rheumatic  patient ;  while  by  others  the 
arthritis  is  held  to  be  the  result  of  the  purpura  or  its  antecedent. 
Osier  includes  under  the  term  any  case  in  which  purpura,  erythema 
exudativum,  purpura  urticans,  or  urticaria,  is  associated  with  mul- 
tiple arthritis.  The  illness  may  set  in  with  sore  throat,  and  pyrexia, 
occasionally  causes  endocarditis  or  pericarditis,  and  is  very  liable 
to  relapse.  S.  Mackenzie  limits  the  term  to  actual  haemorrhages, 
which  may  occur  during  rheumatism  or  in  rheumatic  subjects ; 
beginning  in  the  lower  extremities,  worse  in  the  evening  or  re- 
appearing then  after  improvement,  persisting  for  long  periods,  but 
rarely  fatal. 

In  Henoch's  purpura,  the  lesion  of  the  skin,  which  may  be  erythe- 
matous or  urticarious  as  well  as  haemoirhagic,  is  accomj)anied  by 
attacks  of  abdominal  pain,  vomiting  and  haemorrhage  from  the 
bowel.  It  occurs  in  children  and  recurs  frequently  during  weeks 
or  months. 

Pathology. — Little  is  really  known  of  the  jmthology  of  purpura. 
The  proximate  cause  must  be  in  the  blood  or  the  minute  vessels  ; 
the  former  presents  chiefly  the  characters  usually  found  in  secon- 
dary anaemia.  Suggestive  changes  have  been  found  in  the  vessels 
in  some  cases,  and  bacteria  have  been  found  in  the  tissues  or  vessels, 
but  their  relation  to  the  disease  is  not  clear. 

Diai^nosis. — In  making  the  diagnosis,  all  the  jx>ssible  causes 
of  a  petechial  eruption  above  mentioned  must  be  excluded. 
Scurvy  is  distinguished  by  the  spongy  condition  of  the  gums, 
the  subcutaneous  or  fascial  indurations,  the  greater  degi'ee  of 
ill-health,  and  genei'ally  by  its  causation.  Malignant  sarcomatous 
growths  may  present  some  resemblance  to  purpura  haemor- 
rhagica.  It  is  well  also  to  remember  that  the  children  of  the 
poor  sometimes  pi*esent  extensive  petechial  eruptions  as  the 
result  of  fleabites.     The  spots  are  uniformly  about  the  size  of  a 
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pin's  head,  and  all  disappear  entirely  after  a  few  days  in  better 
circumatancea. 

Treatment. — In  milder  cases,  rest  in  bed,  tonic  medicines,  and 
good  simple  food  will  often  tapidly  effect  a  cure.  Iron,  areentc, 
and  quinine  may  be  given  in  the  usual  doses.  Where  the  purpura 
affects  the  lower  extremities  chiefly  it  often  disappears  directly 
the  patient  takes  to  bed,  and  returns  if  walking  about  is  too 
hastily  resumed.  In  severe  cases,  also,  arsenic  may  be  given ; 
but  if  hiemorrhage  take  place  from  the  mucous  membranes, 
astringents  must  be  emplOTed,  such  as  turpentine,  acetate  of  lead, 
ergotin,  gallic  acid,  ot  dilute  sulphiu-ic  acid.  INirpentine  (10 
minims  three  times  a  day)  is  especially  recommended  for  P.  rlteu- 
Tnaiiea  by  S.  Mackenzie,  Calcium  chloride  (20  grains  every  3  or 
4  hours,  subsequently  reduced  to  15  or  10  grains)  is  stated  to 
increase  the  ccegulabiJity  of  the  blood,  and  may  be  tried. 


SOOBBUTUS. 

{Scurvy.) 

Scorbutus  is  characterised  by  a  profound  change  in  the  blood, 
resulting  in  htemorrhages  under  the  skin  and  in  other  parte  of  the 
body,  a  spongy  condition  of  the  gums,  annmia,  and  prostration. 

^tiologT'. — It  haa  been  abundantly  proved  that  the  essential 
cause  of  this  disease  is  the  deprivation  of  fresh  v^etable  food. 
It  may  occur  in  either  sex  and  at  any  age,  and  is  clearly  not  con- 
tagious in  its  origin ;  but  it  has  arisen  over  and  over  again  under 
circumstances  entailing  a  restriction  of  the  dietary  in  respect  of 
vegetables.  Thus,  it  has  been  in  past  times  the  scourge  of  sailors 
on  long  voyages,  so  that  it  is  frequently  spoken  of  as  sea-scurvy, 
though  such  a  term  does  not  now  distinguish  it  from  any  other 
form  ;  and  it  has  severely  affected  armies  and  other  lar^  collec- 
tions of  individuals,  such  as  those  in  prisons,  and  sometimes  even 
in  hospitals.  It  is  still  more  frequently  seen  amongst  sailors ; 
))ut  cases  occasionally  happen  amongst  those  who  can  get  vege- 
tables, if  for  any  retison,  such  as  poverty,  or  dyspeptic  troubles, 
they  have  habitually  abstained  from  eating  them. 

The  influence  of  this  wrongful  diet  in  producing  the  diaeaae  is 
aggravated  by  several  other  depressing  circumstances  which  not 
infrequently  co-exist,  such  as  damp,  cold,  fatigue,  drink,  want  of 
sunlight,  as  well  as  prostistion  from  wounds,  ague,  dysentery,  or 
syphilis.  Naturally,  the  particular  constituents  of  tbe  vegetables, 
which  are  neceHSary  to  prevent  its  occurrence,  have  been  the  sub- 
ject of  investigation.  Sir  A.  Qarrod  has  maintained  the  theory 
that  it  is  the  potassium  salts  which  are  requisite  ;  the  value  of 
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lemon-juice  in  the  treatment  of  scurvy  suggests  that  citric  acid  is 
wanted.  Neither  vnew  seems  of  itself  to  be  correct,  but  possibly 
the  defective  elements  are  the  salts  of  potassium  with  the 
organic  acids,  citric,  tartaric,  and  malic.  Balfe  suggested  that 
the  disease  is  primarily  a  diminished  alkalinity  of  the  blood  ;  the 
urine  contains  more  uric  acid,  but  less  alkaline  phosphates,  and  is 
less  acid. 

Symptoms. — The  disease  generally  comes  on  insidiously.  The 
patient  loses  colour,  becomes  weak,  languid,  drowsy,  or  apathetic, 
and  complains  of  flying  pains  in  the  loins  or  limbs.  After  a  time 
— it  may  be  a  week  or  more — petechias  appear  upon  the  skin  of 
the  lower  extremities  and  other  parts  of  the  body,  and  as  a  rule 
each  hsemoiThage  is  situated  around  the  base  of  a  hair.  The  spots 
are  small,  red  or  reddish-brown,  and  not  raised  above  the  surface. 
Some  others  appear  which  more  or  less  resemble  bruises  produced 
by  violence,  and  large  wheals  or  mbices  may  also  be  present.  These 
various  haemorrhages  occur  all  over  the  body  ;  and  there  may  be 
large  extravasations  of  blood  in  the  eyelids,  oi*  even  subconjunc- 
tival ecchymosis,  though  very  often  the  face  is  spared.  Associated 
with  this  purpuric  condition  must  be  mentioned  the  oc€uiTence  of 
tense,  brawny  indurate<i  swellings  in  different  paiHis  of  the  body, 
especially  in  the  popliteal  space,  the  bend  of  the  elbow,  under 
the  angle  of  the  jaw,  and  in  front  of  the  tibia  :  these  are  due  to 
effusions  of  blood,  or  blood-stained  fibrin,  or  simply  pale  yeUow 
fibrinous  material,  under  the  fascia,  or  between  the  muscular 
bundles,  or  between  the  periostoimi  and  the  bone. 

Another  feature  which  is  commonly  rcpirded  as  constant,  is  the 
condition  of  the  gums.  These  l^ecome  swollen,  fleshy,  or  spongy, 
detached  fi-om  the  teeth,  and  projecting  beyond  them  in  loose, 
bluish-red  masses,  which  are  painful,  and  bleed  on  the  slightest 
touch.  Tlie  teeth  become  loosened,  the  jmtient  is  unable  to  chew, 
and  the  breath  is  fcetid.  The  swelling  of  the  gums  may  be  so 
great  that  they  project  from  the  lips,  and  idceration  often  results. 
The  rest  of  the  mouth  is  not  affected  in  the  stime  way.  The 
tongue  is  large  and  indenkMl.  Sometimes — tmd  this  is  insisted 
on  by  Buzzard — the  gums  do  not  l)econie  spongy,  but  are  only 
pale ;  and  in  all  aises  the  change  seems  to  be  detennined  by  the 
presence  of  teeth,  so  that  it  is  absent  when*  there  is  a  gap  in  the 
series,  and  in  toothless  infants  and  old  people. 

When  all  these  changas  have  developed,  the  pitient  has  a 
sallow,  bloated  look,  is  mai'kedly  brejithless  on  exei'tion,  though 
no  physical  signs  miiy  be  detected  in  the  lungs  ;  is  subject  to  fits 
of  syncope ;  and  is  totally  unfit  for  Ixxlily  or  mental  exertion. 
The  temperature,  however,  is  genendly  not  raised ;  the  pulse  is 
variable ;  and  the  urine  is  usually  fi-ee  from  albumen.  Haemor- 
rhage fix>m  the  mucous  surfaces,  especially  epistaxis,  is  not  un- 
common ;  and  the  feet  are  often  oedematous. 
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In  more  ReriouB  ciiaee  there  is  luemorrhage  from  the  stomacli 
tind  inteatincs,  or  from  the  lungs;  pneumonia,  gangrene  of  the 
liing,  pericarditis,  or  pleurisy,  which  may  lie  hiemorrhflgic ;  or 
enlargement  of  the  spleen  and  iilbuminuria.  The  skin  over  blood- 
extra  vasationti  may  slough  from  pressure  or  irritation,  and  leave 
fungoid  and  very  offensive  ulcers.  Dysentery  sometimes  compli- 
cates scurvy,  but  is  generally  regarded  as  having  an  independent 
origin.  A  curious  condition  of  vision  known  as  fiemeralopia  fre- 
quently occurs,  and  may  be  one  of  the  early  symptoms.  The 
patient  can  see  clearly  and  well  in  the  daytime,  but  in  the  dusk, 
or  the  darkness  of  night,  becomes  quite  blind,  and  cannot  see  his 
way  about.  The  ophthalmoscope  shows  no  change  in  the  eye,  and 
normal  sight  is  restored  as  the  scurvy  is  cured. 

Death  takes  place  from  increasing  exhaustion,  with  aniemia 
and  emaciation  generally,  after  many  weeks.  But  it  may  occur 
more  quickly  from  sudden  syncope,  from  pneumonia  or  gangrene 
of  the  lung,  from  hiemorrhagic  inflammation  of  the  serous  mem- 
branes, or  from  cerebral  hiemorrhage.  In  cases  that  recover,  the 
improvement  under  suitable  treatment  is  at  once  manifest,  and 
aft«n  very  rapid  ;  but  it  is  stated  that  the  deeper  effusions  may 
leave  thickening  and  fibrous  bands,  as  a  result  of  which  the 
limbs  are  partly  contracted,  and  the  con-esponding  muscles  are 
atrophied.     Sometimes  the  joints  are  ankylosed. 

Occasionally  scurvy  is  seen  in  cliildi-en  under  two  years  old 
{in/antUe  aairvy).  It  is  tniceable  to  the  absence  of  fresh  milk 
from  the  food,  and  is  often  associated  with  rickets.  It  is  charac- 
terised by  eikrthy  pallor,  emaciation,  spongy  gums,  (edema  of  the 
feet,  tenderness  and  swelling  of  the  legs  refemble  to  hiemorrhage 
under  the  periosteum,  and  sepai-ation  of  the  ends  of  the  bones, 
indicated  by  crepitus. 

Anatomical  Oliaiifes. — In  fatal  cases  the  lesions  are  found 
which  liave  been  mostly  manifest  during  life — e.g.,  the  blood  ex- 
travasations in  the  skin,  and  the  effusions,  whether  sanguineous 
or  fibrinous,  in  the  aponeurotic  sheaths,  and  under  the  periosteum; 
and  in  infants  seitaration  of  the  epiphyses.  Occasionally  hemor- 
rliage  has  occun-ed  on  the  surface  or  in  the  substance  of  the  brain. 
Frequently  the  pleural  cavities  contain  serum,  and  there  may  be 
engorgement  of  the  lung  with  serum  or  blood ;  sometimes  it  is 
even  gangrenous.  Hiemorrhiiges  may  also  take  place  into  the 
cardiac  muscle,  into  the  jiericai-dium,  or  into  the  mucous  mem- 
brane of  tlie  stomacli  and  intestine :  these  latter  may  cause  abra- 
sion or  ulceration.  The  liver  and  spleen  ai-e  often  large,  filled 
with  blood,  soft,  and  friable ;  and  an  acute  nephi-itis  is  described 
as  occurring  in  .severe  cases.  Tlie  blood  presents  no  specific 
character  ;  it  is  like  that  of  secondary  amemia. 

Diagnosis. ^There  can  be  little  difficulty  in  recognising  this 
disease  when  the  circumstances  are  such  as  would  be  likely  to  lead 
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to  it :  but  the  diagnosis  requires  care  in  isolated  cases.  It  is  dis- 
tinguished from  purpura  by  the  general  illness  accompanying  it, 
by  the  spongy  gums,  and  by  the  deep-seated  effusions  in  the  hams 
and  elsewhere.  On  the  other  hand,  amongst  the  poorer  classes  of 
the  population  one  may  overlook  mild  cases,  where  the  s3anptoms 
mainly  consist  of  the  vague  pains,  with  anaemia  and  ill-health, 
and  the  patients  are  likely  to  disregard  a  slight  change  in  the 
gimis,  or  a  few  spots  on  the  skin.  An  inquiry  into  the  diet,  or 
the  administration  of  lime-juice  or  vegetables,  will  soon  determine 
the  nature  of  the  illness. 

Treatment. — This  is  essentially  dietetic ;  the  important  point 
being  the  use  of  abundance  of  fresh  vegetable  food.  Thus  the 
patient  should  have  a  liberal  supply  of  mashed  potatoes,  cabbage, 
greens,  or  salad,  and  he  should  also  have  some  fresh  meat  once 
a  day.  When  the  mouth  is  sore,  and  the  patient  is  unable 
to  chew,  milk,  beef -tea,  mutton  broth,  and  eggs  may  be  given, 
and  in  any  case,  lime-juice  or  lemon-juice,  to  the  extent  of 
8  or  4  ounces  daily,  diluted  with  water,  and  sweetened  to  taste. 
Patients  who  are  very  ill  must  be  carefully  nursed,  and  kept  in 
the  recumbent  position,  and  they  may  require  brandy  if  the  circu- 
lation is  feeble.  Any  drugs  that  are  employed  are  required  for 
local  conditions,  and  have  no  influence  over  the  general  illness. 
The  gums  are  benefited  by  the  local  application  of  nitrate  of 
silver  in  stick,  or  by  alum,  Condy*s  fluid,  decoction  of  oak  bark, 
and  potassium  chlorate  and  chlorine  water  gargles.  Diarrhoea,  if 
present,  may  be  met  by  bismuth  or  opiimi.  For  pain  in  the  limbs, 
chloroform  liniment  may  be  used,  and  deep  effusions  have  been 
treated  successfully  by  friction  with  soap  and  water,  and  the 
internal  use  of  potassium  iodide. 

For  the  treatment  of  infantile  scurvy,  the  same  principles  must 
be  followed.  Fresh  milk  boiled,  not  humanised  or  sterilised, 
potato  well  steamed  and  beaten  up  with  boiled  milk,  raw  meat 
juice,  grape  juice,  orange  juice,  and  lemon  juice,  are  the  foods 
which  should  be  employed. 

PreTentaon. — For  the  prevention  of  sciu^y  in  time  of  war,  or 
on  board  ship,  or  at  stations  where  vegetables  are  scarce,  Parkes 
recommended,  besides  the  use  as  far  as  possible  of  fresh  and  dried 
vegetables,  that  one  ounce  of  good  lemon- juice  should  be  taken 
daily  by  each  individual ;  that  vinegar  (J  oz.  to  1  oz.  daily)  should 
be  issued  with  the  rations,  and  used  in  the  cooking ;  and  that 
citrates,  tartrates,  malates,  and  lactates  of  potassium  should  be 
issued  in  bulk  and  used  as  drinks,  or  added  to  the  food  (in  soups  and 
stews,  or  as  salt).  In  the  mercantile  marine  it  is  directed  that 
an  ounce  of  lime-juice  should  be  served  out  daily  to  each  man 
ten  days  after  being  at  sea  ;  the  lime-juice  is  mixed,  previous  to 
being  shipped,  with  10  per  cent,  of  brandy,  rum,  gin,  whisky,  or 
Hollands. 


H^MOGLOBI  NITEI  A. 


Hf  MOGLOBIHUBIA. 


Htemoglobinuria  (formerly  called  hamtatinuria)  meaoB  the  pre- 
sence in  the  uriDe  of  the  colouriDg  matter  of  the  hlood,  hamo- 
glohin,  as  distinguished  from  ?i€ematu,ria,  the  presence  of  hlood 
itself,  or,  at  le&et,  the  hlood-corpuscies.  HiemoglobiDuria  ariaee 
when  blood-corpuacleB  are  broken  up  in  the  hlood-vessele,  bo  that 
hemoglobin  escapes  free  into  the  pliisma,  and  is  escreted  by  the 
kidneys.  The  plasma  then  becomes  tinged  of  a  pink  colour,  and 
for  this  condition  the  very  clumsy  name  hamogloHniemia  ha«  been 
used.  The  excretion  by  the  kidney  possibly  does  not  occur  if  the 
destruction  is  confined  to  the  blood  in  the  portal  circulation  (aae 
p,  753).  A  partial  destruction  of  the  corpuscles  takes  place  under 
several  circumstances  : — {I)  The  action  of  certain  poisons,  such-as 
chlorate  of  potassium  in  large  doses,  pyrogallic  acid,  arseniuretted 
hydrogen,  and  naphthol.  (2)  The  transfusion  into  one  mammal 
of  the  hlood  of  another ;  each  kind  of  corpuscle  becomee  destroyed, 
and  the  serum  is  stained  with  hfemoglobin.  (3)  Exposure  of  the 
skin  to  extremes  of  temperature,  such  as   bums   or   frost-bite. 

(4)  The  action  of  some  fevera,  so  that  a  moderate  degree  of  hjemo- 
globinffimia    may   result  from    scarlet   fever   or   typhoid    fever. 

(5)  The  paroxysmal  form  of  hsmoglobiuuria,  in  which  the  altered 
condition  of  the  serum  has  been  also  demonstrated.  Under  all 
these  circumstances  the  plasma  has  a  reddish  colour,  and  the 
blood-corpuscles  have  little  tendency  to  form  rouleaux.  Tery  pale 
corpuscles  {shadow  emyiaeUa)  are  seen,  and  the  fatemoglobis  is 
deficient. 

In  htemoglobinuria  the  urine  is  red,  dark-red,  or  reddish- 
hrown ;  it  is  acid  in  reaction,  and  deposits  a  dirty-brown  sediment, 
consisting  of  epitheUum,  pigmented  debris  of  corpuscles,  perhaps 
casts  containing  blood-pigment,  darkly  stained  urates,  and  opaque 
red  granules  of  hemoglobin.  No  blood -corpuscles  can  be  seen. 
When  examined  by  tlie  spectroscope,  tlie  urine  gives  the  two 
bands  in  the  green  and  yellow  characteristic  of  oxyluBm<^lobin, 
and  frequently  another  band  nearer  the  red  end  of  the  spectrum, 
which  is  due  to  methaemoglobin.     The  urine  is  always  alhuminous. 

PaBOXTSHAL  HfUOOLOBINUaiA. 

This  is  a  comparatively  rare  complaint,  which  consists  in  a 
liability  to  isolated  attacks  of  luemoglobinuria. 

.£tioli>g7. — It  occurs  in  young  adulte,  and  middle-aged  people 
up  to  fifty  years  of  age,  and  is  much  more  common  in  males  than 
in  females.  In  a  large  proportion  of  cases  there  is  a  history  of 
malarial  poisoning ;  in  a  cratain  proportion  a  hiatoiy  of  syphilis ; 
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and  rheumatism  is  said  to  be  an  occasional  antecedent.  Heredi- 
tary tendency  does  not  play  a  prominent  part.  The  most  common 
antecedent  of  an  attack  or  paroxysm  is  exposure  to  cold,  as  from 
going  out  insufficiently  clothed  on  a  winter  s  day,  or  diiving  or 
walking  far  in  the  cold,  or  bathing  in  cold  water.  Exertion  is 
another  exciting  cause. 

Symptoms. — The  beginning  of  the  attack  is  marked  in  dif- 
ferent cases  by  languor  and  weariness,  a  disposition  to  yawn,  chill 
or  rigor,  pains  in  the  limbs,  nausea,  vomiting,  diarrhoea,  and  ab- 
dominal pain.  Sometimes  the  fingers  become  white  and  cold,  or 
the  fingers,  tips  of  the  nose,  and  edges  of  the  ears  may  become 
cold,  livid,  and  even  slough,  constituting  a  condition  of  symmetrical 
gangrene  (see  Raynaud's  Disease). 

Towards  the  end  of  the  attack  an  icteric  tinge  of  the  skin  may 
occur,  and  urticaria  has  also  been  observed.  The  temperature  may 
rise  at  the  commencement,  but  soon  subsides ;  and  the  whole  dura- 
tion of  these  symptoms  is  only  from  two  to  twelve  hours.  Either 
immediately  after  the  first  symptom,  or  only  after  three  or  four 
horn's,  the  blood-coloured  mine  is  passed,  having  the  characters 
already  described.  But  even  this  condition  is  only  of  short  dura- 
tion :  in  a  few  hours  more  the  urine  may  be  perfectly  clear,  and 
free  from  albumen  and  haemoglobin  ;  and  in  the  intervals  between 
the  attacks  it  is  always  perfectly  noimal.  Fagge  pointed  out  that 
in  some  subjects  of  haemoglobinuria,  slighter  chills  may  be  followed 
by  transitory  albuminuria,  which  he  explains  by  supposing  that 
only  a  small  number  of  corpuscles  have  been  disintegrate,  and 
that  the  haemoglobin  therefrom  breaks  up  into  haematin  and  glo- 
bulin, of  which  the  latter  is  excreted  in  the  urine. 

Paroxysmal  haimoglobinuria  is  not  in  itself  dangerous  ;  but  the 
presence  of  renal  c^lls  and  casts  in  the  mine  indiaites  that  a 
nephritis  is  set  up  by  the  passage  of  the  haemoglobin ;  and  in 
experiments  with  toxic  agents  pixwlucing  hsemoglobinuria,  the 
kidneys  are  found  to  be  of  a  dai'k  chocolate  colour,  from  masses  of 
the  pigment  collecting  in  the  straight  and  convoluted  tubes  and  in 
the  glomeruli. 

The  disease  may  liist  several  years,  and  if  the  attacks  are  fre- 
quent the  imtient  may  become  anaemic,  and  acquiro  a  sallow  or 
faintly  icteric  tinge.  Fagge  I'ecords  a  case  of  chi-onic  nephritis 
supeiTcning  upon  paroxysmal  haemoglobinuria ;  but  this  may  liave 
been  a  coincidence. 

Pathology. — There  is  no  doubt  that  in  this  disease  the  corpuscles 
are  broken  up  by  the  direct  influence  of  cold  upon  them ;  and  this 
effect  may  be  produced  locally — as,  for  instance,  in  the  fingers. 
Many  corpuscles  are  desti-oyed,  the  haemoglobin  escapes,  and  passes 
into  the  mine. 

Treatment. — Direct  exposure  to  cold  must  be  c^irefully  and 
systematically  avoided,  by  the  use  of  warm  clothing,  residence  in 
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warm  rooms,  and  protection  from  night  air  as  far  as  possible.  It 
is  much  more  difficult  to  diminish  the  susceptibility  to  its  iofluence, 
which  pnkctically  constitutes  the  disease.  If  there  is  any  reason 
to  suppose  tbiit  syphilis  is  a  predisposing  condition,  mercurials  or 
iodides  should  be  employed  ;  more  often  malaria  is  credited  with 
this,  and  (]uinine  and  ai-senic  are  generHlly  recommended.  Their 
use  must,  of  course,  be  continued  for  some  time,  and  they  may  be 
given  in  daily  doses  of  5  or  6  grains  of  quinine,  and  10  or  12 
minims  of  the  liquor  aj'seoicilis.  During  the  attack  the  patient 
should  be  made  thoroughly  worm  by  going  to  bed  ;  and  probably 
any  tenal  irritation  will  be  teeeened  by  taking  large  quantities  of 


H.SHOFHILIA. 

Htemophilia,  or  the  hamorrhagie  diatAetit,  is  a  disease  charac- 
terised by  a  tendency  to  excessive  or  uncontrollable  bleeding, 
either  spootaueous  or  ti-aumatic.  It  is  congenital,  and  very  often 
hereditaiy,  so  that  the  subjects  of  the  disease,  often  known  as 
"  bleeders,"  are  the  children  of  bleeders,  and  their  brotherB  or 
sisters  suffer  perhaps  from  the  same  malady.  Though  it  is  most 
fi-equeiit  and  most  severe  in  mates,  it  is  transmitted  through  the 
female,  who  may  herself  be  entirely  free  from  it ;  in  this  it  re- 
sembles pseudo- hypertrophic  muscular  paralysis.  Beyond  this 
hereditary  tninsmission  no  other  cause  is  known, 

SymptomH. —These  generally  appear  within  the  first  year  of 
life,  though  they  are  sometimes  delayed  till  the  seventh  or  eighth 
year.  In  .the  most  severe  degree,  spontaneous  htemorrhagee 
occur  from  the  nose,  the  gums,  and  the  mouth,  and  less  com- 
monly from  the  stomach,  the  lungs,  or  the  genitalia ;  they  are 
sometimes  preceded  by  a  feeling  of  fulness.  Bleeding  from  the 
nose  is  the  most  common  and  also  the  most  fatal,  Alarming 
and  even  fatal  htemon'hages  may  also  occur  after  the  most  trivial 
operation,  such  as  lancing  the  gums,  vaccination,  the  extraction 
of  a  tooth,  incision  of  an  abscess,  and  the  application  of  leeches, 
or  after  accidental  wounds  or  a  cut  finger.  In  all  these  cases 
thei*  is  the  greatest  possible  difficulty  in  stopping  the  flow  of 
blood.  Besides  these  losses,  hiemorrhage  takes  place  readily  under 
the  skin  from  slight  blows,  or  even  spontaneously,  producing 
bruises  or  blood-tumours. 

In  the  intervab  between  the  bleedings  the  subjects  of  htemo- 
philia may  appear  to  be  in  perfectly  good  health,  hut  the  enormous 
quantity  of  blood  which  is  sometimes  lost  may  cause  a  high  degree 
of  antemia,  which  lasts  for  many  months.  Htemorrhage  also  takes 
place  into  the  synovial  cavity  of  the  joints,  especially  the  knee- 
joints  :  this  occurs  most  commonly  between  the  ages  of  seven  and 
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fourteen,  and  results  from  blows,  or  from  exposure  to  oold  or  to 
damp.  The  swelling  and  pain  closely  resemble  tLose  of  rheu- 
matism OF  synovitis,  for  which  indeed  the  symptom  has  been 
mistaken.  This  joint  affection  is  accompanied  with  fever ;  it 
may  recover,  but  returns  a^in  and  again.  Eventually  the  joint 
may  become  ankyloeed.  A  rheumatic  affection  of  the  musclee, 
and  the  occurrence  of  trigeminal  neuralgia,  are  desaibed  as 
occaBi<Hial  complications  of  hemophilia. 

'Wickham  ij^gg  described  three  degrees  of  the  disease :  one, 
common  in  men,  and  scarcely  ever  seen  in  women,  in  which  there 
is  a  tendency  to  every  kind  of  htemorrhage,  spontAneous  or  trau- 
matic, interstitial  or  superficial ;  a  second,  in  which  spontAneous 
luemorrhages  from  the  mucous  membranes  only  are  present;  and 
a  third,  which  shows  iteelf  only  by  spontaneous  ecchymoses,  and 
which  occurs  amongst  the  women  of  bleeder  families. 

The  majority  of  the  subjects  of  hsmophilia  die  from  loss  of 
blood  before  they  are  eight  years  of  age ;  and  though  the  chances 
of  survival  are  greater  after  this  period,  even  in  middle  age  deatli 
may  occur  in  the  same  way. 

Pathology. — It  would  seem  that  the  extraordinary  conditions 
of  hemophilia  must  depend  either  on  the  state  of  the  vessels  or  of 
the  blood.  But  it  has  not  been  shown  that  the  coagulability  of  the 
blood  is  really  lees,  and  there  ie  no  appreciable  change  in  ite  saline 
constituents,  in  its  albuminoids,  in  ite  fibrinogen,  or  in  its  struc- 
tural elements.  Nor  has  the  microscope  revealed  much  alteration 
in  the  vessels ;  it  has  been  noticed  sometimes  that  the  arteries 
were  unusually  thin.  It  should  be  stated  that  the  bleeding  tukes 
place  from  the  capillaries  as  a  general  oozing,  and  the  blood  is 
more  often  venous  than  arterial  in  colour.  The  fatty  degeneration 
of  the  heart  and  of  the  interior  of  the  arteries  found  in  some 
cases  are  probably  the  result  of  antemia. 

DiAgnosis. — It  must  be  remembered  that  women  sometimes 
suffer  aft«F  puberty  from  a  luemoiThagic  tendency,  shown  by 
ready  bruising,  menorrhagia,  &c,,  who  have  never  been  bleeders  in 
early  life,  are  not  descended  from  bleeder  families,  and  do  not 
transmit  the  tendency  to  tbeir  offspring.  In  the  absence  of  exact 
information  as  to  tlie  nature  of  time  congenital  htemophilia,  tbe 
relation  to  it  of  these  cases  must  remain  doubtful. 

Iteatmsnt. — Patients  who  are  tbe  subject  of  hEemophiliii 
should  live  on  a  light,  unstimulating  diet,  and  should  pay  par- 
ticular attention  to  the  bowels,  any  tendency  to  constipation  being 
met  by  a  laxative  from  time  to  time.  The  influence  of  dioigs  in 
ameliorating  the  condition  is  doubtful,  but  the  tincture  of  the 
perchloride  of  iron  is  recommended  by  some.  It  is  most  important 
always  to  bear  in  mind  the  liability  to  bleed  from  any  breach  of 
surface ;  and  the  extraction  of  teeth,  and  all  opei-ations,  large  or 
■mall,  shonld  b«  avoided,  unless  absolutely  necessary,    If  bleeding 
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takes  place,  the  various  styptics  must  be  employed  in  suitable 
doses,  such  as  the  perchloride  of  iron,  ergot  oi-  ergotin,  and  gallic 
acid.  The  perchloride  of  iron  may  also  be  applied  locally  in 
solution,  and  in  the  case  of  bleeding  after  the  extractioD  of  a 
tooth,  the  crystals  of  this  salt  may  be  used  to  plug  the  cavity.  As 
a  last  resort  tranafusion  ot  human  blood  may  be  performed. 
Considering  the  seiious  nature  of  this  disease,  and  the  manner  in 
which  transmissioD  takes  place  through  the  female  sex,  it  is 
clear  that  women  who  belong  to  bleeder  families,  even  though 
themselves  uot  the  subject  of  htemopbilia,  should  be  forbidden  to 
marry. 


DISEASES    OF    THE    URINARY 

ORGANS. 


VARIATIONS  IN  THE  COMPOSITION  OF 

THE  URINE. 

Before  pi-oceeding  to  describe  the  diseases  of  the  kidney,  it  wiU 
be  best  to  refer  to  the  variations  in  the  constituents  of  the  urine, 
and  the  methods  of  estimating  some  of  t}iem.  Many  of  these 
variations  are  independent  of  disease  in  the  m*inary  organs. 

Quantity. 

This  is  on  an  average  fifty  ounces,  or  1450  cubic  centimeti*es, 
per  diem.  It  depends  directly  upon  the  pressure  in  the  renal 
glomeruhis,  and  consequently  the  urine  is  increased  by  conditions 
tliat  raise  the  arterial  tension  either  generally  or  in  the  kidney, 
and  diminished  by  those  that  reduce  this  tension.  Excessive 
secretion  of  urine  is  called  polyuria^  its  suppression  anuria.  Daily 
causes  of  increa.se  are  the  ingestion  of  fluids,  and  exposure  of  the 
bodily  sui'face  to  cold  ;  while  it  is  diminished  by  abstinence  from 
drink,  by  free  sweating,  and  the  loss  of  fluid  fit)m  the  circvdatory 
system.  The  flow  of  urine  is  increased  in  the  earlier  stages  of 
chronic  granular  kidney,  in  lardaceous  disease  of  the  kidney,  in 
rare  cases  of  cerebral  disease,  in  dial^etes  insipidus,  and  in  diabetes 
mellitus.  A  temporary  increase  is  seen  in  hysterical  attacks,  as  a 
result  of  mere  nei-vous  excitement  (not  infrequent  duiing  medical 
examination  for  life  insurance),  and  fi-om  the  administration  of 
substances  having  a  diuietic  action,  such  as  the  acetates,  citrates, 
and  tartrates,  and  peihaps,  most  commonly,  alcoholic  drinks.  The 
urine  is  scanty  or  suppressed  in  acut-e  nephritis,  in  the  last  stages 
of  chronic  nephritis,  in  obstruction  of  the  ureter  unless  the  other 
kidney  is  equal  to  the  task  of  secreting  twice  its  normal  amount, 
in  all  febrile  processes,  in  cai-diac  failure,  and  after  repeated 
vomiting,  or  profuse  diarrhoea. 

In  order  to  ascertain  the  daily  excretion  of  urine,  all  that  is 
passed  during  twonty-four  hours  ^lould  be  measured,  and  the  mean 
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of  sevei-al  consecutive  tlays  should  be  taken,  so  an  to  exclude  the 
variations  that  are  noticed  under  all  circumstances. 


Specific  Gravity. 

This  varies  directly  as  the  amount  of  solids  in  the  urine, 
inversely  as  the  quantity  of  water — that  is,  of  the  urine  itself. 
The  excretion  of  both  water  and  solids  varies  with  the  period  of 
the  day,  and  it  is  therefore  desirable,  for  accuiute  estimation,  to 
mix  the  whole  of  the  urine  secreted  during  twenty-four  hours,  and 
then  to  ascertain  the  specific  gravity  of  the  combined  liquids. 
This  is  done  by  floating  in  the  urine  a  wrinometer^  a  glass  instru- 
ment weighted  by  mercury  and  graduated  from  0  to  50.  In 
distilled  water  it  sinks,  so  that  the  level  of  the  liquid  corresponds 
to  zero ;  the  specific  gravity  is  read  as  1000.  In  different  urines 
it  floats  at  higher  levels.  If  the  upper  level  of  the  liquid  touches 
15  or  20  it  is  described  as  having  a  specific  gravity  of  1015  or  1020 
respectively.  If  the  quantity  of  lu-ine  is  too  small  to  float  a 
urinometer  it  may  be  diluted  with  one,  two,  or  three  volumes  of 
water,  as  may  be  required,  and  the  specific  gmvity  will  be  ob- 
tiiined  by  multiplying  the  last  two  figures  by  the  number  which 
represents  the  dilution.  Thus,  a  specimen  of  lu-ine  which,  diluted 
with  three  volumes  of  water,  gives  a  specific  gravity  of  1007,  has 
really  a  specific  gravity  of  1028  (7x4  =  28).  Dr.  G.  Oliver  has 
had  made  a  graduated  tube,  and  a  glass  bead  which  sinks  in  urine 
of  1008 ;  if  it  floats  the  urine  is  gradually  diluted  until  the  bead 
sinks,  when  the  mark  on  the  tube  reached  by  the  fluid  shows  the 
original  specific  gravity.  For  rough  purposes  glass  beads  can  be 
obtained  which  will  sink  respectively  in  urines  of  specific  gravity 

1005,  1010,  1015,  1020,  1025,  and  1030. 

The  urine  in  health  has  a  specific  gravity  of  1015  to  1025.  It 
is  diminished  by  most  of  the  causes  of  polyuria,  soas  to  be  1010, 

1006,  1004,  or  less;  as  in  chronic  granular  kidney,  lardaceous 
disease,  diabetes  insipidus,  hysteiia,  nervous  excitement,  and 
under  the  influence  of  diuretics.  It  is  increased  by  all  the  causes 
of  scanty  urine,  such  as  heart-disease,  acute  nephritis,  and  profuse 
sweating,  and  by  conditions  which  increase  the  solids  actually  or 
relatively  to  the  fluid  secretion.  In  diabetes  mellitus  the  specific 
gravity  may  be  increased  to  1030,  1040,  or  1050,  although  the 
quantity  of  mine  is  many  times  more  than  the  normal;  the 
unnatural  secretion  of  large  quantities  of  sugar,  while  urea  is  often 
above  the  normal,  accounts  for  this  exceptional  condition. 
Albumen  occurs  in  urines  of  both  low  and  high  specific  gravity ;  it 
must  help  in  increasing  the  density,  but  it  is,  as  a  rule,  in  very 
small  quantity  when  the  conditions  of  the  kidney  allow  a  free 
secretion  of  urine. 
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SOLIDB. 

The  daily  average  of  solids  amounte  to  dr)0  grains,  or  5S 
grammes.  Their  amouDt  is  accurately  estimated  by  evaporatins 
a  specimen  of  the  urine  (collected  during  twenty-four  hours),  and 
weighing  the  residue.  Since  the  specific  gravity  is  in  proportion 
to  the  solids,  it  ought  to  be  possible  to  calculate  the  latter  from 
the  former  with  some  degree  of  correctness.  The  average  yield 
of  solids  on  evaporation  is  about  4  per  cent.  ;  the  average  specific 
gmvity  is  1020.  If  tlie  last  two  digits,  2»,  are  multiplied  by  2  we 
get  40 — that  is,  the  amount  per  1000,  and  this  corresponds  to 
i  per  cent.  Hence  the  rule  to  multiply  the  Inst  two  digits  of  the 
specific  gravity  by  2,  in  order  to  obtain  the  amount  of  solids  per 
1000  ;  they  must  then  be  multiplied  into  the  figui-e  representing 
the  quantity  of  urine,  and  divided  by  1000 ;  thus  :— 
(Daily  amount  in  cub.  cent.)  1 450  x  40  ( =  20  x  2)     ,  „ 

lO^ ■'  =  &«  gramme.. 

The  figure  2  tlius  employed  is  called  Trapp's  cthtjieieni,  but 
the  figure  2'.t3 — Ifaeaer's  eo-ejicicnt — is  thought  to  be  more  accu- 
rate, especially  for  specific  giavitiee  over  1025.  The  constituente 
of  the  urine  whose  increitse  is  likely  to  afi'ect  the  total  daily  solidls 
are  urea ;  the  chloHdes,  phosphat«8,  and  sulphates  of  xodium, 
potaatium,  ammonium, calcium, and  magnesium;  lu^tes  of  sodium, 
ammonium,  and  calcium ;  and  the  abnoi-mnl  constituents — sugat 
and  albumen.  A  great  increase  in  solids  is  found  in  pyrexia. 
Excess  of  .the  nitrogenous  constituentti  (urea)  is  called  azoluria  i 
the  presence  of  sugar  and  albumen  respectively  glyeomria  and 
aHmminuria.  There  is  an  actual  diminution  of  solids  in  the  con- 
ditions  known  as  renal  irtadeqrtaey  and  anasoluria. 

The  following  require  further  consideration  i^ 

Ursft. — This  constitutes  about  one-half  the  total  solids  of  the 
urine,  and  is  the  chief  fonn  in  which  the  nitrogen  of  the  body  U 
excreted.  Itx  presence  in  tlie  urine  can  be  shown  by  evaporating; 
an  ounce  of  luine  to  about  one- third  its  bulk,  and  adding  a  dmcbm 
of  strong  nitric  acid  ;  a  flaky  or  feathery  mawi  of  ciystals  of  nitrate 
of  urea  will  be  depo.sit«d  as  the  mixture  cools. 

A  rough  estimate  of  the  (|U)intity  of  urea  in  iiny  specimen  may 
be  sometimes  given  by  nitric  iicid.  In  normal  urine  this  acid 
gives  no  precipitate  of  niti-ate  of  ureii,  unles-s  after  evaporation  ; 
but  in  highly  concentrated  urines,  the  salt  ciyi^tallises  out  as  the 
urine  cools, 

QuarUiUUive  Egtimatimt.—A.  convenient  nietho<l  of  estimating 
the  urea  is  to  decomjiose  it  by  the  addition  of  sodium  ht/pobromitt 
(or  hypocMcrite)  into  carbonic  acid,  water,  and  nitrogen — 

(CON,H,  +  ntiaBrO  =  ;iNiiHi-  -t-  CO,  +  I'H.O  +  2N). 


/ 
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The  nitrogen  ia  menaured,  and  from  thut  the  amount  of  urea  can 
be  calculated,  the  proportion  of  urea  to  its  contained  nitrogen 
being  aa  60  to  '2H,  or  15  to  7.  There  are  several  forms  of  appa- 
ratus (Russell  und  West,  Southall,  CJran\-ille),  in  all  of  which  a 
measured  (luantity  of  urine  (5  c.c.)  is  miked  with  a  quantity  of 
the  hypobromite  solution  in  tiucb  a  way  that  the  nitrt^n  gas, 
which  immediately  comes  off,  may  be  collected  and  measurad  in  a 
graduated  glass  tube.  The  other  results  of  the  decomposition 
remain  iu  solutioo.  The  giaduations  may  represent  the  actual 
volume  of  niti'ogen.  In  the  apparatus  generally  employed  the 
graduations  represent  not  the  volume  of  nitrogen  gas,  but  the 
pei'Centage  of  urea  in  the  urine  to  which  such  volume  is  equiva- 
lent, and  a  tedious  calculation  is  thus  saved.  The  hypobromite 
solution  rather  readily  undergoes  decomposition  after  keeping,  and 
it  is  better  to  make  it  afresh  for  each  analysis. 

In  Squibb'i  process  the  liquor  sodie  chlorate  of  the  U.S.  Phar- 
mocopceia,  containing  sodium  hypochlorite,  is  used,  and  the 
nitrogen  displaces  water  from  a  bottle  completely  filled  and  con- 
nected by  a  tube  with  the  vessel  in  wliich  the  decomposition  takes 
place.  The  displaced  water  has  the  same  bulk  as  the  liberated 
nitrogen,  and  the  calculation  of  the  urea  can  be  made  there- 

The  average  daily  excretion  of  urea  is  512  gi-ains,  or  33'2 
grammes ;  it  forms  normally  about  2  per  cent,  of  the  urine.  The 
quantity  varies  very  much  under  different  circumstances.  It  is 
influenced  most  by  the  amount  of  nitiY^enous  food  taken,  being 
increa-sed  in  proportion  to  this.  It  is  increased  also  by  the  inges- 
tion of  water,  and  of  tikble  or  other  salts,  and  by  the  addition  of 
fat  to  nitrogenous  diet ;  but  the  further  addition  of  farinaceous 
food  again  diminishes  it.  Moderate  muscular  exercise  does  not 
affect  it. 

In  relation  to  disease,  one  must  not  rely  only  upon  the  per- 
centage, but  upon  the  absolute  daily  amount  as  far  as  that  can  be 
ascertained.  The  percentage  may  be  high  in  consequence  of 
diminished  passage  of  water,  as  after  sweating,  or  restricted 
supply  of  water,  while  the  daily  excretion  of  urea  is  normal.  An 
inci'ea^ie  of  uren.  takes  place  in  fevers,  and  in  diabetes.  A  con- 
siderable ilecreoife  ia  present  in  all  forms  of  Bright's  disease,  but 
also  in  otlier  diseases,  in  which  the  amount  of  food  ingested  is 
much  less  than  normal. 

Ohlorides. — Their  presence  is  shown  by  a  white  precipitate  on 
the  addition  of  nitrate  of  silver  te  the  imine,  acidulated  with 
nitric  acid.  Some  idea  of  their  quality  may  also  be  obtained  in 
this  way.  Noimally,  the  precipitate  is  thick  and  curdy  r  with 
diminished  chlorides  it  may  he  a  mere  turbidity.  The  chlorides 
are  lessened  in  all  acute  febrile  processes,  and  especially  in  pneu- 
monia, where  they  may  be  entirely  absent. 
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Sulphates. — The  daily  excretion  of  sulphates  is  fit)m  1*5  t< 
3  gTJimmes.  Of  thevse  the  gi-eater  part  are  alkaline  sulphates 
precipitable  by  barium  chloride ;  but  f i*ora  5  to  1 0  per  cent,  aw 
aromatic  or  ethereal  sulphates,  not  pi-eci  pi  table  by  baiium  chloride^ 
but  convertible  into  the  alkaline  sulphates  by  boiling  with  hydro- 
chloric acid.  The  ethereal  sulphates  are  partly  the  result  d 
putrefaction  in  the  intestines,  and  are  largely  increased  in  dis- 
oi^ders  of  the  intestines  (obstruction,  peritonitis,  constipation) 
leading  to  such  changes. 

Phosphates. — Phosphoric  acid  in  the  urine  is  combined  with 
the  alkaline  bose^j,  sodium  and  potassium,  and  with  the  earthy 
bases,  calcium  and  magnesium.  The  alkaline  phasphates  form 
about  two-thirds  of  the  whole,  and  are  always  held  in  solution ; 
the  earthy  phosphates  form  about  one-third,  and  are  spontaneously 
precipitated  fi-om  the  urine  under  various  cii-cumstances,  as  pho&- 
phatic  deposits  and  calculi. 

One  of  the  causes  of  such  deposition  is  an  alkaline  condition  of 
the  urine.  The  earthy  phosphates  are  dissolved  by  acids,  and 
again  precipitated  by  alkalies.  If  the  urine  becomes  alkaline  in 
the  body,  or  after  it  lias  been  passed,  phosphates  are  deposited  ; 
and  the  kind  of  phosphate  depends  upon  whether  the  alkalinity 
is  due  to  fixed  alkali  or  to  ammonia.  The  urine  in  health  may  be 
temporarily  alkaline  fi-om  the  ingestion  of  much  vegetable  matter 
or  other  food  containing  citrates,  tartrates,  or  malates  of  potassiiun 
and  sodium.  These  are  converted  into  carbonates  in  the  intestines, 
and  absorbed  as  such  into  the  blood,  and  hence  diminish  the  acidity 
of  the  urine,  or  render  it  alkaline. 

Occasionally  the  urine,  when  passed,  is  quite  turbid  from  a  white 
deposit,  consisting  mainly  of  amoi'phous  phasphate  of  calcium 
(Ca^PjOg).  This  settles  as  a  bright  white  deposit,  immediately 
soluble  in  dilute  acetic  or  nitric  acid.  Rarely  there  is  mixed  with 
this  a  crystalline  phasphate  (CaHPO^  +  211^0),  showing  under  the 
microscope  i-ods  juid  needles,  lying  loase  or  grouped  into  rosettes, 
stars,  fans,  and  sheaf -like  bundles,  or  club-shaped  or  bottle-shaped 
masses.  This  is  called  sometimes  stellar  phosphate.  A  magnesian 
phosphate  (MgjP^Og),  in  elongated  plate-ss  with  oblique  ends,  has 
also  been  identified. 

A  much  more  common  occuiTence  is  this,  that  on  heating  a 
feebly  acid  or  neutral  urine  a  turbidity  or  thick  wliite  deposit  of 
earthy  phosphates  occurs,  which  closely  resembles  albumen,  but  is 
at  once  distinguished  fi-om  it  by  being  dissolved  by  a  drop  of  acetic 
or  nitric  acid.  This  eflfect  of  heat  has  been  attiibuted  to  the 
driving  off  of  cai-lx)nic  jicid,  to  the  decomposition  by  heat  of  a 
combination  between  alkaline  and  calcium  phosphates  (Salkowski), 
and  to  the  decomposition  of  a  dicjtlcic  phosphate  (Ca^HjPjOg),  held 
in  solution  by  other  salts,  into  a  monocalcic  phosphate  (CaH^P^O  ) 
and  the  tricalcic  phasphate  (CajP,Og),  which  is  insoluble  (W.  Smith). 
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The  addition  of  liquor  potaasee  or  liquor  sod«  to  the  normal  urine 
at  once  tlirowH  down  the  phosphates. 

If  the  urine  becomes  alkaline  from  the  presence  of  ammonia, 
the  auunonio-magnesian  (wrongly  called  triple)  phosphate  is  pre- 
cipitated (MgNHjPO,  +  6HjO).  It  forms  triangular  prisma,  with 
bevelled  ends,  often  very  perfect  indeed,  but  sometimes  modified 
by  the  edges  or  angles  being,  as  it  were,  planed  off,  or  the  ends  or 
sui'faces  hollowed  out.  They  often  reach  a  large  size,  and  are 
strongly  refracting.  This  deposit  may  be  mise<l  with  that  of  the 
phosphate  of  calcium. 

Calcium  Oxalate. — The  quantity  of  calcium  oxalate  secreted 
daily  is  very  small,  but  It  is  sometimes  seen  as  a  deposit  in  the 
mine,  or  it  forms  calculi  in  the  kidney.  In  urine  containing  an 
oxalate  deposit  there  is  mostly  a  pole  grey  mucus-like  sediment, 
and  above  this  a  wliite  dense  layer,  with  a  wavy,  sharply-defined 
surface.  Under  the  mici-oscope  will  be  found  the  minute  octahedia 
of  calcium  oxalate,  looking  often  like  square  envelopes,  and  mea- 
suring from  j^f^^  ^  TS6  i^f^^  ii)  ^he  side.  In  different  positions 
they  may  seem  to  have  a  rhombic  or  hexagonal  outline,  and  if  the 
edges  are  not  developed  they  may  form  squai'e  prisms,  with  pyra- 
midal ends.  A  not  umiommon  variety  is  that  of  the  "  dumb-bell," 
which  is  i-ciiUy  a  disc,  with  a  central  depression  on  either  faee, 
lying  on  its  side,  luid  seen  edgeways.  Such  formations  no  doubt 
result  from  slow  precipitation  in  the  pi'esence  of  colloid  matter,  as 
shown  by  Ord. 

Calcium  oxalate  ciystals  ai-e  with  difficulty  soluble  in  hydro- 
chloric acid,  and  insoluble  tn  acetic  acid.  Their  deposition  is 
sometimes  due  to  excessive  ingestion  of  vegetables  (cabbage, 
rhubarb)  coubkining  oxalates ;  or  to  changes  in  the  urine  after 
secretion ;  or  tu  disturbances  of  digestion.  Theii-  connection  with 
certain  symptoms,  such  as  languor,  depression,  and  hypochondriacal 
feeUngs  (the  so-ealled  oxaHe  acid  diathesU)  is  very  doubtful,  unless 
both  the  oxalate  deposit  and  the  symptoms  are  the  result  of 
indigestion. 

Uric  Acid  and  Urates, — The  daily  excretion  of  ui-ic  acid  is 
only  a  few  gi-ains  (8  to  1 5),  so  that  the  proportion  in  the  urine  is 
very  small ;  nevertheless,  deposits  of  the  free  acid  and  of  its  salts 
are  not  infrequent.  As  in  the  case  of  the  other  constituents,  this 
pi'ecipitation  does  not  prove  that  the  quantity  actually  formed  is 
in  excess. 

U}-ic  acid  is  generally  precipitated  in  very  acid  urine.  Its 
deposits  are  distinguished  by  their  yellow,  orange,  or  red  colour, 
and  consist  of  minute  shining  grains,  which  with  a  lens  or  even 
the  naked  eye  can  be  seen  to  have  a  crystaliine,  acicular,  or 
pi-ismatic  shape.  Under  tJie  microscope  they  show  themselves 
as  fii.'iiform  or  lozenge-shaped  crystals,  with  sharp  ends  and 
rounded   sides ;    or  as  shorter  and  thickei'  crystals,  with  blunt 
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extremities   and    more  barrel-shaped ;     but  generally   in    some 
modification  of  the  diamond  shape.     They  are  frequently  grouped 
together  in  radiating  chimps  or  star-like  masses.     Thidk  dystals 
lying  on  their  edges  may  seem  to  be  rectangular,  and  the  lozenge 
shape  may  not  be  detected  till  they  roll  over.     Sometimes  the 
sides  of  such  masses  are  marked  by  a  division  into  several  plates 
(alrUUed),    These  differences  of  shape  are  due  to  the  oonditioius 
of  the  medium  in  which  precipitation  takes  place.     Their  colour 
is  that  of  the  unnary  pigment,  for  which  they  have  great  affinity. 
The  crystals  are  insoluble  in  acids,  but  can  be  dissolved  in  alkalies. 
Urates  are,  as  a  rule,  precipitated,  in  an  amorphous  form,  as  a 
thick  pink  or  red  sediment  {brick-dust  or  IcUeritious),  which  comes 
down  as  the  urine  cools,  in  cases  where  the  quantity  of  water  is 
deficient  in  consequence  of  free  perspiration,  febrile  reaction,  the 
low  arterial  tension  of  mitral  disease  and  allied  conditions.     The 
colour  is  also  due  to  a  lU'inaiy  pigment  (wro^ryfAnn),  but  it  maybe 
absent  or  amount  to  nothing  more  than  a  yellow  tinge.     A  gentle 
heat  will  at  once  dissolve  the  deposit — for  instance,  the  addition 
j  of  hot  water  to  the  vessel  containing  it ;  and  if  the  urine  is  being 

I  tested  for  albumen,  the  urates  dissolve,  and  leave  the  fluid  dear 

[  before   the    albumen    begins  to  appear.     This  deposit  consists 

chemically  of  the  urates  of  sodium,  potassium,  ammonium,  and 
calcium.  They  are  strongly  jicid  salts  (formula  MHU,M,U)  or 
quadrarcUes ;  and  they  are  decomposed  in  the  pi'esence  of  water 
into  free  uric  acid  and  biunites  (MHU).  Only  under  certain 
pathological  conditions  are  biurates  spontaneously  deposited. 
Ammonium  biurate  occurs  in  ammonia  ad  urines  in  the  form  of 
dumb-bells  or  spheres,  and  the  deposit  is  generally  pale :  sodium 
biurcUe  constitutes  the  well-known  acicular  ciystals  found  in  gouty 
joints.     Neutral  urates  (M,U)  do  not  occur  in  the  aniuuil  body. 

The  Murexide  Test. — If  a  pai-ticle  of  iu*ic  acid  or  a  urate  is 
heated  on  porcelain  or  a  glass  slide  with  a  drop  of  nitric  acid, 
and  a  drop  of  ammonia  and  watei*  is  added  to  the  dry  I'esidue,  a 
purple-red  colour  is  develoi)ed.  Liquor  potassse  changes  this  to 
purple-blue. 

The  quantitative  estimation  of  inic  acid  in  the  urine  presents 
many  difficulties,  and  is  not  suited  for  ordinaiy  clinical  work. 
A  rough  method  is  to  add  to  a  measured  quantity  of  the  urine 
about  one-twentieth  of  its  bulk  of  strong  hydrochloric  acid. 
The  uric  acid  precipitated  after  twenty-four  hours  is  collected, 
di*ied,  and  weigheil ;  but  the  sepaiution  of  the  uric  acid  is  in- 
complete, and  the  estimate  is  consequently  too  low. 

Uric  acid  is  probably  derived  fi-om  the  dLsintegiiition  of  nucleo- 
proteids  in  the  body ;  and  its  excrotion  is  most  abundant  about 
three  hours  after  a  meal.  Its  i-elation  to  gout  will  be  discussed 
later ;  but  it  is  excreted  in  very  large  quantities  in  some  diseases, 
0.^.,  leuchsemia. 
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TTriiuiy  Pigments. — The  urine  rariea  in  colour  both  in  health 
and  disease.  Vogel  has  prepared  and  published  a  seriea  of  tints, 
varying  from  a  very  pale  tint  of  yellow,  to  red,  red-brown,  and 
almost  black,  and  specimens  of  urine  may  in  particular  cases  be 
referred  to  these  for  comparison.  But,  as  a  rule,  it  is  sufiScient 
to  distinguish  between  pale  urinee,  normal-coloured  urines,  and 
high-coloured  urines  in  health  ;  while  in  disease  we  may  obeerve, 
in  addition,  different  shades  of  red,  reddish-brown,  and  brownish- 
black  fivm  the  admiitture  of  blood  or  bile-pigment,  and  an  opaque 
white  colour  in  chyluria. 

The  difference  of  tint  in  pale  and  high-coloured  urines  is 
mostly  dependent  upon  the  amount  of  water  contained  in  tbem. 
Faie  urines  are  of  low  density,  and  contain  a  large  quantity  of 
wator  and  a  small  percentage  of  solids.  They  result  from  all 
causes  which  increase  the  flow  of  urine,  such  as  free  ingestion  of 
fluids;  a  check  to  the  cutaneous  transpiration,  as  from  cold ;  in- 
creased arterial  pressure,  as  in  early  chronic  Bright's  disease ; 
and  nervous  conditions,  as  hysteria,  nervous  excitement,  and 
diabetes  insipidus.  The  urine  of  diabetes  mellitus  forms  an 
exception  in  being  pale  and  abundant,  while  it  has  a  very  high 
density  from  the  quantity  of  sugar  contained  in  it,  Bigli-eolourid 
urines  are  commonly  of  great  density,  scanty  in  quantity,  and 
contain  a  large  percentage  of  solids.  They  occur  after  profuse 
sweating,  or  diarrhoea ;  in  fevers  ;  and  in  disorders  of  the  circula- 
tion, by  which  the  flow  through  the  glomeruli  is  diminished. 

There  are  several  pigments  in  the  urine.  Probably  its  colour  is 
chiefly  due,  as  shown  by  A,  E,  Garrod,  to  the  substance  previously 
described  by  Thudichum  under  the  name  vroehrome.  This  pigment 
gives  no  spectrum.  Urobilin  exists  in  the  normal  urine  in  only 
small  quantities  ;  it  gives  a  definite  spectrum,  with  an  absorption 
band  at  Frauenhofer's  line  F,  which  b  darkened  by  the  additi<ai 
of  acids  to  the  urine,  and  caused  to  disappear  by  caustic  soda  or 
potash.  Hamatoporphyrin  is  derived  from  hrematin;  it  occurs  in 
minute  quantities  both  in  health  and  in  disease,  and  more  abun- 
dantly in  the  ui'ine  of  rheumatic  fever  and  some  other  disorders. 
It  may  not  cause  any  appreciable  difference  in  tint,  but  the  urine 
has  sometimes  been  dark  red,  as  in  some  instances,  after  the 
administration  of  sulphonal.  Uroaythrin  is  another  pigment 
which  gives  the  colour  to  pink  urates.  Uric  acid  deposits  are 
coloured  by  urochrame,  and  also  sometimes  by  uroerythrin 
{GaiTod).  It  appears  to  he  probable  that  the  substance  described 
ajiftbriU  or  pathological  urabilin  is  really  the  same  as  the  urobilin 
already  mentioned,  and  as  such  identical  with  hydro-hiliruhin,  and 
possibly  gUrcobiUn. 

The  urine  may  also  contain  ehromogona — that  is,  bodies  which 
do  not  at  the  time  colour  the  urine,  but  develop  a  colour,  either  on 
standing,  or  on  the  addition  of  oxidising  agents.     The  following 
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itif  known  : — (1)  The  chi'omogeo  of  febitmrobilin,  shown  to  exist 
in  felx-ile  urine,  by  the  additiou  ui  iiiti'ic  acid ;  (l^)  il  cbromogen 
foimd  soiBDtiines  in  the  nrine  of  unienii;!,  which,  though  quite  paJc 
when  piwsed,  may  yield  a  deep  red  txilow  on  th«  addition  of  nitric 
acid ;  (H)  the  chromogen  of  melanin,  ix  black  pigment  which  ie 
developed  on  exposure,  or  on  the  Addition  of  nitric  xcid,  io  the 
urine  of  patients  aufiering  from  melnnotic  sai-L-onia,  although  it  is 
clear  when  piutsed  ;  (4)  indicau,  or  the  chromogen  of  indigo-blue. 
This  is  the  result  of  the  absorption  fi-om  tlie  intestinal  canal  <rf 
indol,  which  is  formed  from  proteid  decomposition.  It  exists  in 
noiTmil  uHne  to  a  veiy  Bmull  extent,  but  is  greatly  increased  in 
all  conditions  leading  to  retention  of  intestinal  contents,  such  as 
coustipntion,  intestinal  obatrnctiun,  and  peritonitis.  Its  presence 
is  detected  by  the  addition  of  iin  equal  qiuintity  of  hydrochloric 
acid,  and  then  a  few  drops  of  ji  Maturated  solution  of  chloride  of 
lime.  Indigo  is  thus  foimeil,  and  colours  the  mixture  blue  or 
violet.  It  can  be  separated  by  shaking  with  chloi'oform,  which 
then  forms  a  blue  layer  at  the  bottom  of  the  test-tube.  Sometimes 
the  addition  of  nitric  acid  alone  develops  a  blue,  violet,  or  blackiah 
colour,  due  to  the  separation  of  indigo. 

Several  mediainal  gubalaiicM  colour  the  urine,  or  give  colour- 
reactions  with  tests  emploj'ed  for  other  pur]x>ses.  Rhubarb,  wluch 
contains  chrysopluinic  acid,  makes  the  urine  a  deeper  yellow ;  and 
santonin  the  isame.  The  addition  of  an  alkali  will  turn  these 
lu'inefl  red.  Logwood  gives  a  reddish  tinge  to  tlie  urine.  Carbolic 
acid,  taken  internally,  or  ab.>>oi'bed  fi-om  airbolic  spray  or  dressings, 
often  makes  the  urine  dai-k-lii'own,  or  greenish-black,  from  the 
presence  of  oxidation-pi-oducts^  of  which  hydruchinone  is  one. 
Ci-coHOte  may  liave  the  same  efiect.  If  pota^ium  iodide  or  potas- 
sium bi'nmide  is  lieing  titkt'ii,  nitric  acid  may  darken  the  urine 
from  the  liberation  of  free  iodine  or  bi-omine.  Free  iodine  ot 
biomiue  can  be  sejBiiiited  by  Hhaking  with  chloi'oform. 

Reaction  of  tue  Uhike. 

The  lU'ine  is,  as  a.  rule,  acid  in  I'caction,  and  thia  acidity  ia 
probably  duo  to  tbo  presence  of  the  acid  phosphate  of  sodium. 
After  a  meal  the  urine  in  often  alkaline,  llie  ucidity  of  the  ui-ine 
during  twenty-four  horn's  is  equivalent  to  about  14  grains  of  car- 
bonate of  sodium,  or  to  SO  grains  of  oxalic  acid.  After  it  has  pass^ 
fi-om  the  body  the  I'eaction  of  the  urine  generally  undergoes  a 
change,  becoming  rii-st  more  acid,  then  again  lesn  iu;id,  and  finally 
alkaline.  These  changes  ai-e  due  to  fermentation  from  the  presence 
of  uiici'O-oi^gamaniH ;  for  if  urine  is  properly  protecteil  from  contact 
with  such  bodies,  it  may  be  pre-sei'ved  for  years.  The  increased 
acidity  is  due  to  more  acid  phospluites,  ns  well  us  lactic  and  acetic 
acids.     The  alkalinity  i-esults  from  the  decomposition  of  urea  and 


BRIGHTS   DISEASE  AND   NEPHRITIS.  779 

the  formation  of  carbonate  of  HinmoDiiim.  In  the  former  case 
uric  acid  ia  often  deposited ;  in  the  latter,  ammonio-ma^esiaD 
phosphates,  urate  of  ammonium,  and  phosphates  and  carbonate  of 
calcium  are  thi-own  down. 

It  is,  therefore,  always  deaimhie  to  know  tlie  reaction  of  the 
urine  immediately  it  is  paa!ie<l  from  the  lx>dy.  If  it  is  then  alka- 
line, it  must  be  ascertained  whether  tlie  alkalinity  is  due  to  the 
volatile  nlkali,  ammonia,  oi'  to  fixed  alkali  (alkaline  phosphate  of 
sodium).  A  piece  of  red  litmus  paper  turned  blue  by  the  urine, 
and  sultsequently  gently  warmed  over  a  spirit  lamp,  will  lose  its 
blue  colour  in  tiie  case  of  ammonia ;  but  will  retain  it  in  the  case 
of  the  fixed  alkalies.  If  ammonia  is  shown  to  be  present,  it  is  due 
to  decomposition  of  the  urine  from  retention  in  the  bladder,  or 
other  parts  of  the  urinary  apparatus,  as  in  pyelitis  and  pyone- 
phrosis, precisely  similar  to  what  takes  place  in  ordinary  urine 
after  it  has  been  pa^wed  some  time. 

If  the  alkalinity  is  due  to  fixed  alkalies,  this  results  from  changes 
in  the  blood,  whetlier  from  diminished  supply  of  acids,  or  increased 
supply  of  alkaline  constituents.  The  mc^  certain  means  of  pro- 
ducing alkalinity  of  the  lu-ine  is  by  the  ingestion  of  targe  quantities 
oi  the  potassium  or  sodium  salt  of  citric,  tartaric,  acetic,  or  malic 
acid.  These  organic  acids  ai'e  decomposed  in  tlie  intestines,  and 
the  alkalies  are  seerete<l  in  combination  with  the  feeble  acid,  car- 
bonic add.  The  alkalinity  which  follows  a  meal  is  due  partly  to 
diversion  of  acid  to  the  gastric  juice,  partly  to  the  ingestion  of 
alkaline  citrates,  <tc.,  in  vegetable  food.  Pi-obably  the  latter  has 
most  influence,  since,  after  a  highly  flesh  or  milk  diet,  the  acidity 
is  usually  increased.  The  acidity  of  the  unne  is  often  diminished 
in  melancholin,  paralysis,  antemia,  and  chlorosis.  It  is  increased 
in  fei'ei-s  and  dialietes. 


DISEASES  OF  THE  KIDNEYS. 

BBIOHT'S  DISEASE  AND  NEPHRITIS. 

OeNBRAL  CONSIDEHATIONa. 

To  Dr.  Richai-d  Bright  belongs  the  credit  of  having  first  recog- 
nised the  association  of  general  dropsy  and  albuminous  urine 
with  a  morbid  condition  of  the  kidneys.  He  found  the  kidneys 
sometimes  large,  pale,  and  smooth ;  at  others,  small,  dark,  and 
gianular  on  l^e  surface;  and  he  regarded  these  two  forms  as 
difierent  stages  of  the  same  process — namely,  the  deposit  of  a 
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Dfiateiial  which  subsequently  contracted.  Later  researches  have 
shown  that  the  changes  in  the  kidney  are  for  the  most  part  of  an 
inflammatory  nature,  being  either  acute,  subacute,  or  chronic,  and 
affecting  the  various  tissues  of  the  kidney  with  different  degrees 
of  intensity,  but  never  of  a  kind  to  cause  suppuration.  Thus  the 
term  BrighVa  Disease  is  almost  synonymous  with  non-suppnrative 
inflammation  of  the  kidney,  though  some  writers  would  give  it  a 
wider,  others  a  narrower,  signification. 

To  understand  the  classifications  that  have  been  made,  it  is 
necessary  to  recognise  the  following  sti'uctures  in  the  kidney, 
which  are  liable  to  diseases,  more  or  less  independent  of  one 
another.  They  are : — (1 )  The  tubules  with  their  epithelium,  form- 
ing the  parenchyma  of  the  kidney ;  (2)  the  interstitial  tissue, 
very  small  in  quantity  in  the  healthy  organ,  but  liable  to  consider- 
able increase  by  inflammatory  pi-ocesses ;  (3)  the  blood-vessels, 
and  the  glomeruli,  consisting  of  the  vascular  tuft,  the  capsule 
and  the  epithelial  cells  covering  the  former  and  lining  the  latter. 
Grainger  Stewart's  classification  of  Bright's  disease  was  based 
upon  this :  he  described  a  tubed  nephritis,  involving  the  epithelium 
of  the  tubules ;  an  interstiticd  nephritis,  affecting  the  connective 
tissue,  and  leading  to  fibroid  contraction ;  and  waxy  diaeasej  in 
which  the  arteiies  were  first  or  mainly  affected  by  the  peculiar 
process  of  lardaceous  degeneration. 

By  others  the  tubal  form  has  been  spoken  of  as  desquarncUive 
or  parenchymatous  ;  the  interstitial  as  cirrhotic  or  granular  ;  tlie 
waxy  as  lardaceous  or  depuratit^.  But  it  began  to  be  discovered 
that  in  tubal  nephritis  the  connective  tissue  did  not  escape,  and 
convei'sely,  that  in  the  granular  kidney  the  tubes  were  involved  ; 
and  moreover,  that  the  lai*daceous  change  was  accomiHinied  by  a 
certain  degi*ee  of  both  tubal  and  interstitial  cliaiige. 

It  is  thus  better  to  regai^d  nephritis  as  in  nearly  every  instance 
a  diffuse  inflammation,  affecting  all  the  several  tissues  at  the 
same  time,  but  under  different  ciixjumstances  involving  the  tubal 
epithelium,  or  the  glomeruli,  or  the  intertubular  tissue  most,  so 
that  the  divisions  into  tubal  and  interstitial  kinds  may  still  be 
maintained  to  a  certain  extent ;  and  to  these  a  third  form  may 
perhaps  be  added — namely,  glomerular  nepliiitis.  In  addition, 
we  must  distinguish  between  acute  and  chronic  lesions,  and  so  a 
considerable  number  of  forms  would  seem  to  occur.  The  follow- 
ing is  the  classification  which  I  shall  adopt  in  describing  the 
several  varieties  of  nephritis,  with  their  jiccompanying  clinical 
symptoms : — 

1.  Acute  nephritis  J  tubal  and  glomerular. 

2.  Chronic  tubal  nephritis,  meaning  thereby  a  form  in  which 
the  renal  epithelium  is  at  firat  mainly  affected,  though  inters 
tubular  growth  may  subsequently  take  place  and  lead  to 
contraction. 
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3.  Chronic  interstitial  nephritia,  resulting  in  the  red  graDiUar 
kidney. 

The  position  of  lardiiceous  disease  may  be  considered  some- 
what doubtful  in  relation  to  Bright's  disease ;  it  is  primarily 
degeoemtive,  and  the  inflammato^  change  is  secondary.  Clini- 
cally it  presents  many  resemblances  to  the  inflammatory  fonns, 
and  some  important  differences.  It  has  been  usually  included 
under  Bright's  disease.  In  the  present  volume  I  ^lall  follow 
more  recent  writers,  and  consider  it  separately. 

In  addition  to  the  above  fcHtns  erf  pnmary  nephritis  coostituting 
Bright's  disease,  two  other  varieties  have  to  be  described  : — 

4.  Conaeeutive  nephritis,  chronic,  acute,  diffuse,  and  suppurative, 
the  results  of  disease  in  the  lower  urinaiy  passages. 

5.  MetaHatic  suppurative  nephritis. 

There  are  some  symptoms  which  occur  more  or  less  in  all  Sonna 
of  Bright's  disease,  and  which  will  now  be  described.  These  are — 
1.  Albuminuria.  2.  Hematuria.  3.  The  presence  of  casts  in  the 
urine.  4.  Dropsy.  5.  Cardio-vascular  changes.  6.  Ocular 
changes.  7.  Haemorrhages.  8.  Secondary  inflammations,  and 
other  lesions.     9.  Urtemia. 

Albuhinuria. 

The  presence  of  albumen  in  the  urine  is  the  most  constant  sign 
of  Bright's  disease,  and  may  be  detected  in  various  ways. 

Heat— If  clear  urine  containing  albumen  be  heated  in  a  test- 
tube,  it  will  become  opaque  from  the  precipitation  of  this  sub- 
stance. According  to  its  quantity  the  precipitate  will  be  a  mere 
opalescence,  a  decided  turbidity,  or  a  thick  creamy  deposit ;  on 
the  cooling  of  the  urine  it  will  separate  into  small  particles  or 
flakes,  and  gradually  subside  to  the  bottom  of  the  test-tube.  The 
best  way  of  applying  the  test  is  to  fill  a  test-tube  to  one-half  or 
two-thirdn  of  its  length,  and,  holding  it  by  its  lower  end,  to  warm 
the  upper  port  of  the  urine.  The  heat  is  thus  confined  to  that 
portion  of  the  mine,  and  wliutever  slight  change  takes  place  in 
the  cle.i.roeHM  CM,n  be  recognised  by  comparison  with  the  cool 
(uine  below ;  whereas,  if  heat  were  applied  to  the  bottom  of  the 
test-tube,  it  would  reach,  by  convection,  the  whole  of  the  urine 
at  once,  and  a  flight  opalescence  might,  for  want  of  comparison, 
he  overlooked.  The  value  of  this  method  is  shown  in  cases  where 
an  albuminous  urine  is  turbid  fi'om  a  deposit  of  urates.  Heat 
will  at  first  dissolve  the  mates,  and  then  precipitate  the  tdbumen. 
A  long  column  of  such  urine  may  be  heated  in  its  upper  two- 
thirds  to  clear  it  fi-om  mates,  and  then  fui-ther  heated  in  its 
upper  third  to  throw  down  the  albumen,  when  the  three  strata 
of  urates,  clear  urine,  and  albumen  may  be  compared  with  one 
anothei'. 
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Some  precautions  are  necesssiry.  First,  heat  may  precipitBte 
Hubstiinces  that  are  not  albumen.  In  oertjiin  states  of  the  urine, 
a  precipitate  comes  down  which  is  to  the  eye  indistinguishable 
fi-om  albumen ;  it  is  due  to  the  ejirthy  phosphates  (see  p.  774), 
and  is  at  once  dissolved  by  a  dix)p  of  nitric  acid,  whereas  a 
pi*ecipitate  of  albumen  is  unaffected  or  becomes  denser.  If  the 
two  occui"  together,  there  will  only  l>e  a  partial  clearance  on  the 
addition  of  nitric  acid.  Hetit  also  thiows  down  a  proteid  sub- 
stance, {laraglobulin,  but  this  probably  always  accompanies  the 
serum-albumen  of  Blight's  disease  in  gi*eater  or  less  quantity, 
and  its  significance  iis  to  disease  of  the  kidney  is  practically  the 
same. 

Secondly,  albumen,  though  present,  may  fail  to  be  coagulated 
by  heat.  This  occui's  when  the  imne  is  alkaline,  and  the  serum- 
albumen  has  been  converted  into  alkali-albumen,  wliich  is  not 
precipitat.ed  by  heat ;  the  fallacy  can  Ije  guarded  against  by  the 
addition  of  a  drop  or  two  of  acetic  acid  to  the  urine,  so  as  to 
render  it  faintly  acid  before  lx)iling.  On  the  other  hand,  it 
ocaisionally  hitppens  that  serum-albumen  is  converted  into  acid- 
albumen  or  syntonin,  which  is  similarly  unaffected  by  heat. 
Owen  Rees  used  to  point  out  that  this  might  happen  if  the  luine 
to  l>e  boiled  were  placed  in  an  unwashed  test-tube  containing  a 
tmco  of  nitric  acid  from  a  previous  exiimination.  In  any  case, 
the  experiment  must  be  performed  uix)n  a  clear  urine ;  if  turbid 
f i-om  ui-ates,  a  gentle  heat  clesirs  it ;  if  fi*om  phosphates,  a  drop  or 
two  of  acetic  acid  should  be  added  ;  if  fix)m  any  other  deposit,  the 
urine  should  be  filtertMi. 

Nitric  Acid. — This  pi-ecipitates  si^ium-albumen,  tus  well  as 
alkali -albumen,  and  acid-fdbumen.  If  the  allnunen  is  in  large 
quantity,  a  drop  or  two  of  strong  nitric  acid  added  to  the  urine 
will  ainy  down  a  thick  curdy  white  precipitate ;  but  for  smaller 
quantities,  the  test  is  best  applied  by  placing  a  little  nitric  acid  in 
the  bottom  of  a  test-tube,  and  very  gently  jwuring  the  suspected 
urine  down  the  side  of  the  tul^e,  so  that  it  flows  on  to  the  surface 
of  the  acid  without  luixing  with  it.  At  the  line  of  junction  a 
layer  of  albumen  forms,  of  white  colour  if  abundant,  a  mere  thin 
gi^ey  line  when  the  quantity  is  veiy  small.  In  the  foniier  case 
also  it  forms  at  once,  in  the  latter  it  may  take  sevei-al  seconds,  or 
two  or  three  minutes,  or  even  lialf  an  hour,  according  to  Roberts 
{see  Qujuititative  Tests). 

Thei-e  are  but  few  fallatdes  connected  with  this  test.  Fii-st,  in 
mine  conttiining  an  excess  of  ui-ates,  these  are  sometimes  pre- 
cipitated ;  they  fomi  a  cloud  which  is  genei-ally  suspended  in  the 
column  of  urine  some  distjince  al)ove  the  nitric  acid,  instead  of 
lying  immeiliately  upon  it ;  and  the  applicjition  of  a  gentle  heat 
will  at  once  dissolve  them.  Secondly,  the  urine  of  persons  who 
ai'e  taking  copaibi  internally  contauis  a  resinous  acid,  coiwiivic 
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aciil,  in  combination  with  baflea.  If  nitric  acid  be  added  to  this 
the  resinoiiH  body  is  thrown  down,  generally  as  a  cloud  evenly 
diffused  through  tbe  mine.  This  precipitate  ia  also  dissolved  by 
heat.  Thirdly,  in  many  specimens  of  urine  the  addition  of  nitric 
acid  gives  rise  after  some  time,  when  the  mixture  has  become 
cold,  to  a  crystalline  deposit  of  nitrate  of  urea ;  but  it  has  no 
resemblance  to  albumen,  consisting,  as  it  does,  of  lamellar  ciystala, 
iitdiatiug  in  various  directions. 

Picric  Acid.— This  also  forms  a  very  delicate  test  for  albumen, 
and  has  been  strongly  advocated  by  Johnson.  A  teet-tube  should 
be  more  than  half  Sled  with  urine,  and  a  saturated  solution  of 
picric  acid,  which  has  a  low  specific  gravity,  should  be  poured  on 
to  it  so  that  the  liquids  may  mix  as  little  as  possible;  at  the  line 
of  junction  a  delicate  white  line,  or  a  thicker  white  cloud,  at  once 
forms,  which  is  not  dissolved  by  heat.  Besides  tbe  three  forme 
of  albumen,  picric  acid  also  precipitates  urates,  alkaloids,  and  pep- 
tones. All  of  these  disappear  at  once  on  warming  the  urine. 
Quinine  is  the  only  alkaloid  that  is  likely  to  be  taken  in  sufficient 
quantity  to  be  pi'ecipitated  by  picric  add.  There  seemri  to  be 
some  doubt  as  to  the  precipitation  of  mucin  by  this  test.  John- 
son, at  any  rate,  denies  it. 

Potasslnm  Ferrocyanide. — This  reagent  throws  down  albumen 
in  acid  solutions.  Citric  acid  is  therefore  used  as  well  as  the 
ferrocyanide.  The  two  reagents  may  be  used  in  solution  or  in 
the  form  of  the  "  pellets ''  devised  by  Pavy,  which  may  be  easily 
carried  in  tlie  pocket.  Into  the  suspect«d  urine  a  citric  acid 
pellet  is  first  dropped,  and  when  that  is  dissolved,  a  pellet  of  the 
fen-ocyanide ;  if  any  albumen  is  present  it  forms  a  cloud  as  the 
salt  dissolves.  Citric  acid  itself  may  precipitate  urates  and  mucin  ; 
if  the  former  are  thrown  down,  a  fresh  specimen  of  the  urine 
should  be  diluted  with  an  equal  quantity  of  water  and  tested 
again.  If  mucin  is  precipitated  by  the  citric  acid,  this  specimen 
should  be  left  untouched,  and  to  another  specimen  both  citric  acid 
and  ferrocj-anide  should  be  added,  when  the  difference  between 
the  two  deposits  will  show  the  presence  of  albumen.  The  ferro- 
cyanide does  not  pi'ecipitate  peptones. 

Potasslo-iodide  of  Uerciuy. — This  precipitant  of  albumen, 
like  the  ferrocyanide,  requires  an  acid  urine,  and  citric  acid  may 
again  be  used  for  this  purpose.  The  salt  throws  down  the  three 
forms  of  albumen,  but,  like  picric  acid,  it  precipitates  unites, 
alkaloids,  and  pejitones. 

Brine.— Sir  W.  Roberts  introduced  a  saturated  solution  of 
common  salt,  acidulated  with  one  per  cent,  of  hydi-ochloric  acid,  as 
a  teat  for  albumen.  It  should  be  used  in  the  same  way  as  nitric 
acid,  by  placing  about  a  drachm  in  the  bottom  of  the  test^^tube,  and 
pouring  the  urine  gently  on  to  it;  the  albumen  is  precipitated  at 
the  line  of  junction.     It  has  the  advantage,  if  carried  its  a  liquid 
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test,  of  not  being  corrosive  like  nitric  acid ;  but  the  disadvantage  of 
precipitating  peptones. 

The  following  are  qucmtUative  teats  for  albumen  : — 

Weight  of  Precipitate. — The  most  accurate  method  is  to 
thoroughly  precipitate  by  heat  all  the  albumen  from  a  definite 
quantity  of  urine,  and  then  dry  and  weigh  the  precipitate.  This 
is  a  more  or  less  troublesome  pi*ocess,  requiring  an  accurate 
chemical  balance,  and  is  not  suitable  for  ordinaiy  dinioal 
purposes. 

Measurement  of  Precipitate. — The  mine  is  boiled  in  a  long 
narrow  test-tube,  and  the  albumen  is  allowed  to  settle  at  the 
bottom.  After  complete  subsidence  the  length  of  tube  occupied 
by  the  albumen  is  compared  with  the  whole  length  occupied  by  the 
mine;  it  may  be  one-tenth,  one-third,  one-half,  or  more.  This 
gives  no  information  as  to  the  absolute  amount  of  albumen  in  the 
urine,  but  it  may  show  the  daily  variations  of  the  albumen  in  any 
case,  and  whether  the  urine  contains  much  or  little  of  it.  A  very 
albuminous  urine  becomes  almost  solid  on  boiling;  a  large 
quantity  settles  down  to  one-half  or  one-third  of  the  urine  in  the 
tube ;  a  mere  turbidity,  on  boiling,  will  form  a  little  deposit  at  the 
bottom  of  the  tube — that  is,  perhaps  from  a  hundredth  to  a  fiftieth 
part. 

Esbach's  Test. — In  this  the  same  principle  is  applied  in  a  more 
accurate  way.  A  test  solution  is  prepared,  consisting  of  one  part 
of  picric  acid  and  two  parts  of  air-dri^  citric  acid  in  one  hundred 
parts  of  water.  A  graduated  tube  from  six  to  eight  inches  long 
and  half  an  inch  in  diameter  is  filled  up  to  a  certain  level  (two  and 
a  quarter  inches)  with  urine,  and  then  for  a  certain  distance  (one 
and  a  half  inches)  with  the  piciic  solution.  The  precipitated 
albumen  is  allowed  to  settle  for  twenty-foiu*  hours,  and  then  the 
space  it  occupies  in  the  tube  is  compared  with  a  series  of  marks 
which  represent  the  number  of  grammes  of  albumen  for  each  litre 
of  urine ;  or,  in  other  words,  the  amount  of  albumen  per  thousand 
of  urine.  Thus,  for  instance,  if  it  reaches  mark  3,  there  are  three 
grammes  of  albumen  for  each  litre  of  urine,  or  3  per  1000,  or  '3  per 
cent.  From  this,  of  course,  if  the  daily  amount  of  urine  is  known, 
the  absolute  quantity  of  albumen  passed  can  be  calculated.  In 
some  mines  the  deposit  is  increased  by  the  presence  of  uric  add, 
and  thus  the  albumen  may  be  over-estimated.  Johnson  says  this 
is  obviated  by  omitting  the  citric  acid  and  using  a  solution  of 
picric  acid  of  five  gi-ains  to  the  ounce. 

Boberts'  Test. — This  consists  in  a  delicate  and  special  applica- 
tion of  the  nitric  acid  test.  Robei'ts  found,  when  the  amount  of 
albumen  was  so  small  an  to  require  f I'om  thirty  to  forty-five  seconds 
for  the  thin  ring  of  albmnen  to  form  at  the  junction  of  the  add 
and  the  urine,  that  it  proved  on  careful  chemical  analysis  to  be 
equal  to  *014:8  grain  per  ounce,  or  '0034  per  cent     As   most 
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specimens  of  ui'iae  contain  more  than  this,  §o  that  the  ring  of 
albumen  uppeai-s  almost  at  once,  the  specimen  must  be  diluted — 1^ 
successive  equal  quantities  of  water — until  the  albumen  is  in 
sufficiently  small  quantity  to  require  the  time  named.  The  amount 
of  dilution  muMt  be  noted,  and  the  amount  of  albumen  is  obviously 
directly  proportional  to  the  number  of  times  the  urine  has  been 
diluted  by  its  own  quantity  of  water.  Thus,  if  the  urine  haa  to  be 
increased  to  fifty  times  its  bulk  to  lessen  the  proportional  quantity 
of  albumen  sufBciently,  it  must  contain  fifty  times  the  amount  of 
albumen  specified — i.e.,  50  x  '0143  grain  per  ounce  m'  50  x  '0034 
per  cent.  It  will  be  seen  that  seventy  dilutions  represent  about 
one  gi'ain  per  ounce,  and  3UU  dilutions  equal  one  per  cent. 

The  Catuea  of  Allituniauria. — In  considering  the  reason  why 
albumen  appears  in  the  urine  in  Bright's  disease,  we  must  re- 
member that  the  occurrence  of  albuminuria  is  not  limited  to  cases 
of  nephritiM,  but  accompanies  a  vanety  ot  otlier  disorders.  The 
different  conditions  under  which  albuminuria  has  been  observed 
may  be  enumerated  as  follows : — 
1.  Arising  in  the  kidney — 

1.  Acute  and    chronic  nepht-itis,  and  contracted   kidney, 
forming  Bright's  diseases ;  consecutive  nephritis  and 
cystic  kidney. 
:;.  Suppurative  nephritis. 
a.  Degenerative  changes,  such  as  lardaceous  disease  and 

tubercular  kidney. 
4.  Acute    febrile    processes,  probably  causing    temporary 

degeneration  of  the  renal  cells. 
i'l.  Venous  obstruction  in  diseases  of  the  heari:  and  lungs, 

and  local  disturbances  of  the  circulation. 
(>.  Alalignant  endocarditis  and  embolism  of  renal  arteries. 

7.  New  growths  and  parasites. 

8.  Temporary  obstruction  of  the  ureters. 

9.  Nei'vous  disorders,  such  as  apoplexy,  convulsions,  and 

concuHsion. 
Id.  Chronic  general  disorders,  like  leuchiemia,  diabetes,  and 


II.  Disturbances  of  digestion,  and  disorders  of  a  temporary 
nature,  including  so-called  cyclic  and  physiological  albu- 
minuria (see  Functional  Albuminuria). 

1^.  The  influence  of  certain  poisons,  and  the  presence  in  the 
blood  of  forms  of  albumen  other  than  serum-albumen. 
II.  Arising  in  the  urinary  passages  below  the  kidney — 

1.  Disease  of  the  pelvis  of  the  kidney,  calculous  pyelitis, 

and  tubercular  disease. 

2.  Tubei'cular  disease  of  the  ureter. 

;t.  Cystitis  and  tubercular  disease  of  the  bladder. 

8d 
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In  this  last  group  there  is  no  difficulty  in  explaining  the  occur- 
rence of  albumen ;  it  is  not  infrequently  accompanied  by  blood, 
and  may  be  the  result  of  rupture  of  vessels,  as  in  the  case  of 
calculus,  or  it  is  due  to  inflammatory  and  ulcerative  processes  by 
which  an  albuminous  secretion  is  provided  in  the  urinary  pas- 
sages, just  as  it  would  be  on  any  other  mucous  surface  or  on  the 
skin. 

The  cause  of  renal  albuminuria  has  been  the  subject  of  much 
debate,  but  it  is  generally  believed  now  tliat  it  depends  upon 
damage  to  the  renal  epithelium ;  especially  that  lining  the  glome- 
ruli. It  will  be  seen  that  this  explanation  is  more  or  less  applicable 
to  a  gi-eat  number  of  the  conditions  under  which  albmninuria 
arises. 

In  acute  and  clu*onic  forms  of  nephritis  glomerular  changes 
are  almost  constant,  and  according  to  Ribbert  they  are  always 
the  earliest  indications  of  inflammation.  In  febrile  processes, 
the  epithelium  of  the  tubules  hius  long  been  known  to  be  aflfected 
with  the  condition  known  as  cloudy  swelling,  and  the  still  more 
delicate  glomerular  epithelium  would  almost  cei-tainly  not  escape. 
In  the  venous  obstruction  of  heart-disease,  it  is  quite  likely  that 
the  epithelium  sufi*ers  from  the  deficient  supply  of  blood  through 
the  afferent  aiteries.  This  is  supported  by  Nussbaum's  ex- 
periment, in  which  a  temtwrary  ligjiture  of  the  renal  artery  was 
followed  by  albuminuria  on  restoration  of  the  ai-terial  flow  ;  pre- 
sumably in  the  intei-val  the  glomerular  epitheUum  was  sufficiently 
damaged  to  be  unable  for  a  time  to  resist  the  passage  of  albumen. 
In  nervous  diseases  there  may  be  vasomotor  disturbances  which 
would  act  in  like  manner  upon  the  glomerular  circulation ;  and  in 
chronic  disordei-s  the  glomei-ular  epithelium  may  share  in  the 
general  depression  of  vitality. 

But  though  this  may  be  the  mechanism  of  albuminuria  in  a 
great  number  of  instances,  it  seems  difficult  to  believe  that  at  no 
time  can  it  i-esult  from  ti'ansudation  directly  into  the  tubes  them- 
selves ;  and  this  in  two  ways — (1)  from  exti'eme  pressure  of 
congestion;  (2)  as  an  inflammatory  exudation.  In  so  far  as  in- 
creased pressure,  whether  from  general  conditions  of  the  circula- 
tion (exercise,  full  meals),  or  from  the  pressure  of  leucocytal 
infiltration  in  the  substance  of  the  kidney,  leads  to  distension  of 
the  glomerulus,  this  cause  of  albiuninuriji  falls  within  the  scope 
of  the  more  generally  accepted  tlieoiy.  But  it  seems  possible  that 
some  transudation  may  take  place,  for  instance,  from  the  vasa 
recta  into  adjacent  tubules.  Similarly,  if  in  an  acute  inflammation 
the  substance  of  the  kidney  is  infilti-ated  with  inflanmiatory  serum, 
it  is  held  by  some  (Greenfield)  that  this  escape  into  the  tubules 
may  contribute  albumen  to  the  urine. 

Hie  preaetice  of  other  proteids  in  tite  urine. — Besides  senim- 
albumen,  other  proteids  may  be  found  in  the  urine.   Serum-globtdin 
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(or parafflobulin)coiaiBaDly  acoonifetmes  albumen  and  is  precipitated 
by  cold  nitric  acid  and  picric  acid.  It  is  often  in  excess  in  the 
urine  of  lardaceous  disease  and  may  be  detected  by  pouring  the 
urine  into  a  large  bulk  of  distilled  water,  when  the  globulin  is 
precipitated.  Albumoses  also  occur  in  the  urine,  generally  in 
association  with  albumen,  but  sometimes  without ;  and  they  are 
due  mostly  to  absorption  from  purulent  efiusions,  to  diseases  of  the 
liver,  especially  acute  yellow  atix>phy,  to  ulceration  of  the  bowel  in 
typhoid  fever  or  otherwise,  to  scurvy,  and  to  toxic  and  puerperal 
conditions.  They  may  occur  in  lai^e  amount  without  albumen  in 
some  cases  of  chronic  Bright's  disease  (granular  kidney).  Albu- 
moses  may  be  detected  by  the  gradual  addition  of  nitnc  acid  to 
luine  in  a  test-tube,  when  a  precipitate  forms,  and  if  this  be  heated 
it  is  dissolved,  and  again  precipitated  as  the  mixture  cools.  Albu- 
moses  also  give  the  biuret  reaction — a  pink  or  rose-red  colonr 
when  the  mine  is  floated  in  a  test-tube  over  a  small  quantity  of 
Fehling'a  solution.  If  albumen  is  also  present  the  colour  will  be 
mauve  or  purple.  Peptorteg  also  occur  in  the  urine,  bat  have  not 
much  tiignificance.  No  doubt  some  of  the  caaes  formerly  called 
peptonuria,  were  really  instances  of  nlburaosuria.  Peptones  give 
the  biuret  reaction.  They  are  not  pi-ecipitated  by  nitric  acid, 
nor  by  saturation  of  the  fluid  with  ammonium  sulphate,  which 
precipitates  the  other  proteids.  This  and  other  salts  may  be  used 
for  the  separation  of  the  proteids,  since  ammonium  sulphate  pre- 
cipitates all  pi'oteids,  except  peptones,  sodium  magnesium  sulphate 
precipitates  serum-albumen,  and  magnesium  sulphate  throws  down 
serum-globulin . 

HLBHAT0RIA. 

In  acute  forms  of  nephritis  the  tuine  often  contains  blood  or 
some  of  its  constituents  other  than  albumen.  This  is  rarely  in  such 
quantity  as  occurs  from  calculus  and  growths  in  the  kidney ;  but  it 
sometimes  gives  the  urine  a  bright-red  colour,  more  often  a  diitf- 
brown  colour  and  turbid  appearance  from  the  presence  of  met- 
htemoglobin.  Generally  with  this  there  is  a  granular  reddish- 
brown  sediment.  The  presence  of  blood,  which  in  this  last  case 
may  be  doubtful,  is  detmnined  in  several  ways. 

The  HicToscope. — By  this  we  can  recognise  blood-discs,  in  cases 
where  there  is  no  suspicion,  from  the  colour  of  the  urine,  that 
blood  is  present ;  if  the  urine  is  distinctly  red,  or  brown  and  turbid, 
the  discs  will  be  there  in  abundance.  From  suspension  in  the  urine 
they  may  have  lost  their  biconcave  form,  and  are  often  shrivelled, 
and  have  crenate  edges,  or  may  present  protrusions  of  their  sub- 
stance. They  remain  visible  for  the  longest  time  in  acid  and  dense 
urines,  but  may  be  quickly  dissolved  in  anmioniacal  urine,  or  in 
urine  of  low  specific  gravity. 
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The  Spectroscope. — The  spectrum  of  urine  containing  blood 
shows  two  absorption  bands  in  the  yellow  and  green  portions 
between  Frauenhofer's  lines  D  and  E,  the  darker  broader  band 
being  nearer  to  D.  These  are  due  to  oxy haemoglobin.  Methcemo- 
globin  gives  three  absorption  bands,  two  in  very  nearly  the  same 
position  as  those  of  oxyhsemoglobin,  and  a  thii'd  about  half-way 
between  C  and  D. 

Heller's  Test. — This  consists  in  adding  caustic  potash  or  soda 
to  the  urine,  and  then  boiling.  The  phosphates  which  are  precipi- 
tated are  coloured  pink  or  red  by  the  haemoglobin  which  they  carry 
down  with  them. 

The  Ghiaiacnm  Test. — To  the  urine,  in  a  test-tube,  are  added  a 
few  drops  of  tincture  of  guaiacum,  and  then  about  half  a  drachm 
of  ozonic  ether.  Quickly  or  slowly,  according  to  the  quantity  of 
blood,  a  blue  colour  forms  at  the  junction  of  the  fluids,  and  diflfiises 
itself  through  the  ether  which  floats  on  the  surface ;  its  appearance 
may  be  hastened  by  shaking  the  mixture.  The  test  is  not  abso- 
lutely trustworthy. 

It  is  often  desired  to  know  in  what  part  of  the  urinary  passages 
the  haemori'hage  has  arisen.  In  renal  haemoiThage  the  blood  is 
often  intimately  mixed  with  the  urine ;  in  bleeding  from  the 
bladder  it  is  more  separate ;  in  urethral  haemorrhage  the  blood 
comes  apart  from  the  urine.  The  diagnosis  is  also  helped  by  any 
coagula  that  may  form :  in  renal  haemorrhage  blood  casts  {see  p.  783) 
are  found,  in  haemorrhage  fi-om  the  ureter  there  may  be  long 
stringy  coagula,  and  in  cystic  haemorrhage  large  flat  oval  clots 
1^  inches  in  length  and  I  inch  broad  with  fringed  edges  may  be 
present. 

Casts. 

These  are  solid  bodies,  which  are  detected  by  the  microscope  in 
the  urine,  and  if  sufficiently  numerous,  foim  a  sediment  visible  to 
the  naked  eye.  Where  they  are  too  few  to  be  easily  detected, 
they  may  be  found  after  centrifugalising  the  urine.  They  are 
cylindrical  in  shape,  and  from  '01  to  -05  mm.  in  breadth ;  but  they 
vary  still  more  in  their  length,  which  may  i-eacli  1  or  even  2  mm., 
so  as  to  stretch  right  across  the  field  of  the  microscope,  but  is  more 
often  from  five  to  ten  times  the  breadth.  Their  connection  with 
the  kidney  is  proved  by  finding  them  after  death,  in  ntu,  in  the 
renal  tubules.     The  following  varieties  are  distinguished. 

Hyaline  Oasts. — These  are  transparent  colourless  cylinders,  with 
refractive  properties  so  like  those  of  the  fluid  in  which  they  lie, 
that  they  ai-e  discovered  with  great  difficulty,  unless  they  are  stained 
by  the  addition  of  carmine  or  iodine,  or  one  of  the  aniline  dyes, 
such  as  gentian-violet.  They  are  homogeneous,  soft,  and  flexible, 
straight,  or  curved,  and  varying  in  length.  Occasionally  they  have 
other  deposit*^  adherent  to  or  eml)edde<l   in  them,  such  as  I'ed 
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blood-corpuscles,  leucocytes,  epithelial  cells,  granuUr  masses,  fatty 
granular  j^lobules,  crystals  of  urates  or  oxalates,  or  particles  <^ 
tuetnatoidia. 

Some  af  the  vnrieties  of  casts  described  below  probably  have  the 
same  hyaline  material  an  &  basis,  which  is  then  completely  covered 
by,  ar  mixed  up  with,  the  other  elements. 

Hyaline  caata  ai*  often  spoken  of  as  "  fibrinoue,"  but  it  appesM 
that  they  are  neither  pure  fibrin  nor  pure  albumen,  but  can  at 
present  oidy  be  described  as  albuminoid.  Most  probably  they  are 
produced  by  the  coo^latioc  of  a  fluid  exuded  by  the  glomeruli,  as 
they  form  with  gi'eat  rapidity — sometimes  in  a  few  hours.  But 
they  are  thought  by  some  to  be  due  to  an  altered  condition  of  the 
renal  epithelial  cells,  or  of  leucocytes. 

They  occur  in  the  different  forms  of  nephritis,  and  in  the  con- 
gestion produced  by  heart-disease ;  they  are  nearly  always  in 
association  with  albuminuria,  but  may  precede  for  a  few  hours 
or  days  the  appearance  of  the  albumen,  and  may  continue  for  a 
time  after  its  disappearance.  This,  of  course,  does  not  apply  to 
albuminuria  dependent  on  lesions  outHido  the  kidney. 

Qranul&r  Oasts. — The^e  are  not  so  tiiLUsparent  as  hyaline  caste, 
being  sometimes  like  ground-glas.s,  sometimes  darker  and  much 
more  o{Mique. 

Epithelial  Oasts. — These  consist  of  cells  of  the  renal  epitbehum 
held  together  by,  or  embedded  in,  the  coagulable  material  which 
makes  up  the  hyaline  custs.  Tlie  epithelial  cells  may  be  more  or 
les.s  distinct ;  and  some  Jiave  thought  that  they  are  more  often 
swollen  leucocytes,  tlian  actuitUy  the  cells  of  the  renal  tubules. 

Fatty  Costs. — These  ai'e  either  hyaline  ousts  in  which  globules 
and  granules  of  fat  are  embedded,  probably  from  the  disintegration 
of  epithelium  in  ii  state  of  fatty  degeneration ;  or  they  actually 
consist  of  such  fatty  epithelial  cells  themselves. 

Blood  Casts. — These  i-esult  from  the  coagulation  of  blood  that 
ha.s  been  effused  into  the  reniil  tubules ;  they  are  easily  recognised 
by  their  coloiv,  and  by  the  size  iind  close  aggregation  of  the  blood- 
corpuscles  composing  them.  Their  presence  in  a  case  of  hematuria 
proves  that  the  blood  comes  from  the  kidney  itself. 

Lardaceoos  Casts. — Casts  occasionally  occur,  which  are  stained 
of  a  reddish-brown  colour  by  iodine,  and  seem  to  consist  of  lai^ 
daceous  mtiterial.  They  do  not,  however,  occur  always  in  cases  of 
lardaceous  disea.se,  nor  ai-e  they  confined  to  such  cases  ;  they  are 
thought  to  result  fiwm  some  secondary  change  in  previously  hyaline 
casts. 

Though  the  nature  of  the  casts  must  depend  to  sonie  extent  on 
the  condition  of  the  kidney,  conclusions  on  this  point  must  not 
be  too  hastily  difiwn  from  them.  Frequently  two  or  more  forms 
are  found  in  the  same  urine,  and  we  must  be  guided  by  the  pre- 
dominance of  one  or  the  other.     Hyaline  and  granular  casta  are 
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found  in  all  forms  of  nephritis,  acute  or  chronic  Blood  oaata 
and  epithelial  casts  are  most  conmion  in  acute  cases ;  fatty  casts 
are  most  frequent  in  eases  of  chronic  nephritis  undergoing  fatty 
degeneration. 

Dropsy. 

Two  forms  of  dropsy  may  be  recognised  in  renal  disease. 

One  of  these  is  identical  with  the  dropsy  which  results  from 
heart-disease,  and  is,  indeed,  due  to  the  seoondaiy  disturbances  of 
the  heart  which  subacute  or  chronic  Bright's  disease  induces. 
In  this,  the  dropsy  occupies  especially  the  lower  extremities  and 
the  lower  half  of  the  body,  wliile  the  face,  arms,  and  upper  half 
of  the  body  may  be  free. 

The  other  form  is  the  characteristic  renal  drop»y,  which  is  seen 
typically  in  acute  Bright's  disease,  and  involves  the  whole  surface 
of  the  body  and  the  great  serous  cavities.     Frequently  the  first 
change  noticed  is  some  puiiiness  of  the  eyelids  when  the  patient 
rises  in  the  morning.     This  may  subside  in  the  course  of  the  day, 
but  if  the  feet  be  examined  at  night  there  is  oedema  just  below 
the  ankles.     There  is,  indeed,  a  small  quantity  of  effusion  into 
the  subcutaneous  tissue,  which  always  seeks,  by  force  of  gravity, 
the  most  dependent  part.     During  the  daytime  it  i-eaches  the 
feet ;  in  the  reciunbent  position  of  sleep  it  difiuses  itself  generally, 
but  is  most  pronounced  in  the  loase  tissues  of  the  eyelids.     If  the 
patient  takes  to  his  bed,  it  will  leave  both  the  face  and  the  feet, 
and  accumulate  in  the  tissue  over  the  sacrum,  which  has  now 
become  the  most  dependent  part.     In  more  advanced  cases,  the 
dropsy  becomes   general,  and   the  skin   of   the   whole   body   is 
oedematouB.     The  face  is  full  and  rounded,  the  eyelids  are  dis- 
tended, and  almost  close  the  eyes ;  the  limbs  become  enlarged, 
shapeless,  and  remind  one  of  bolstei^ ;   the  trunk  is  enlarged ; 
the  loose  skin  of  the  penis  and  scrotum  is  so  stretched  that  the 
prepuce  looks  like  a  bladder,  and  the  scrotum  may  attain   the 
size  of  a  foetal  head.     Wherever  slight  pressure  is  applied,  as 
by  the  finger  of  the  doctor,  or  by  the  bauds,  strings,  or  folds  of 
clothing,  it  produces,  by  the  displacement  of  the  fluid,  a  deep  im- 
pression, which  is  only  slowly  effaced  by  the  return  of  the  fluid. 
This  is  called  pitting  on  pressure.     Even  then  the  influence  of 
gravitation  on  the  distribution  of   the   dropsy  may  be  seen,  for 
if  the  patient  lies  for  any  length  of  time  on  one  side,  the  arm  of 
that  side  will  become  more  swollen  than  the  arm  which  is  upper- 
most ;  and  the  same  will  happen  with  the  two  sides  of  the  face. 
When  this  general  dropsy,  or  anasarca,  is  present,  there  is^  as  a 
rule,  some  effusion  into  the  peritoneal  cavity  (ascites),  into  one, 
or  more  frequently  both  sides  of  the  chest  {hydi^athorax,  dropsy  of 
the  pleura),  and  it  may  be  into  the  pericardial  sac.     Of  these,  the 
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first  is  perhaps  most  often  recognised  ;  while  the  pericardial  and 
pleural  effusions  may  be  comparatively  slight. 

If  incisions  be  made  into  the  skin,  or  if  one  or  more  Southey's 
drainage  tubes  be  inserted,  a  quantity  of  fluid  will  drain  away, 
which  may  amount  to  eight  or  ten  pints  in  a  few  hours,  and  the 
dropsical  limbs  will  rapidly  get  smaller.  The  fluid  is  colourless, 
of  low  specific  gravity  (1007*65,  Bartels),  and  contains  a  small 
quantity  of  albumen,  inorg>\nic  salts,  and  urea.  A  feature  which 
is  constantly  present  in  renal  dropsy  is  a  high  degree  of  pallor — 
the  lips  are  almost  colourless,  the  cheeks  are  pallid,  and  the  whole 
body  has  a  waxy  whiteness.  This  is  partly  due  to  the  dilution 
of  the  blood  and  its  poveity  in  red  corpuscles ;  paitly  to  the 
distension  of  the  skin  and  subcutaneous  tissues. 

The  typical  anasarca  of  renal  disease  is  by  no  means  so  easily 
explained  as  the  dropsy  of  heart-disease.  In  this  latter  it  is 
clear  that  over-filled  vessels  on  the  venous  side  of  the  heart  are 
unable  to  take  up  the  fluid,  which  naturally  transudes  into  the 
subcutaneous  tissue.  In  renal  dropsy  an  analogous  mechanical 
explanation  is  held  by  many.  As  a  rule,  much  dropsy  coincides 
with  decided  decrease  in  the  quantity  of  urine  secreted,  and  it 
is  an  obvious  suggestion  that  the  liquid  which  cannot  pass  out  by 
t]ie  kidneys  escapes  into  the  subcutaneous  tissue ;  and  in  cases 
that  recover,  it  is  common  to  observe  that  the  dropsy  diminishes 
coincidently  with  an  increased  flow  of  urine.  Moreover,  in  chronic 
renal  disease  (granular  kidney)  the  urine  is  at  first  abundant ;  and 
dropsy  is  slight  or  none  until  the  urine  becomes  scanty  from  other 
renal  changes,  or  until  the  heart  becomes  secondarily  involved, 
and  a  cardiac  dropsy  results.  As  to  the  details,  Ralfe  supposes 
that  the  retention  of  water  by  the  kidneys,  while  the  patient 
drinks  the  same  as  in  health,  increases  the  arterial  tension 
throughout  the  body,  and  this  relieves  itself  by  transudation  into 
the  tissues.  But  suppression  of  urine  undoubtedly  occurs  in  some 
other  ways  without  producing  anasarca,  and  in  one  form  of  dropsy 
urine  is  abundant. 

The  following  are  some  other  hypotheses  which  have  been  ad- 
vanced to  account  for  acute  renal  dropsy  : — One,  that  the  exudation 
is  really  of  an  inflammatory  nature;  another,  that  the  specific 
gi'avity  of  the  blood  is  lowered  in  renal  disease,  and  hence  trans- 
udation is  facilitated — but  the  experimental  production  of  hy- 
dnemia  does  not  lead  to  dropsy ;  another,  that  there  is  a  peculiar 
altei^tion  of  the  vessels  of  the  skin  and  subcutaneous  tissue  set 
up  by  the  disturbance,  whatever  it  is,  that  has  caused  the  renal 
disease. 

Cardio-Vasgular  Changes. 

These  are,  in  acute  cases — (1)  High  arterial  tension,  and  (2)  di- 
latation of  the  left  ventricle;  in  chronic  cases— (1)  High  arterial 


792  DISEASES  OF  THE  KIDNEYS. 

tension  ;  (2)  thickening  and  atheromatous  change  in  the  arterieB ; 
(3)  hypertrophy  and  diktation  of  the  heart. 

Arterial  Tension. — In  acute  nepliritis,  quite  early  in  the  his- 
toiy  of  the  case,  the  pulse  will  be  found  abnormally  hard,  resistiiig 
a  sphygmographic  pressure  of  four,  six,  or  eight  ounces,  or  more, 
and  giving  a  tracing  which  is  often  highly  cluiracteristic,  the  tidal 
and  the  dicix)tic  wave  being  l)oth  ver^'  pronounced,  and  so  forming 
an  outline  like  a  hill  with  three  nearly  equal  peaks  {see  Fig.  22). 
Coincidently  with  this  the  cardiac  sounds  are  modified  ;  the  first 
is  reduplictited  or  broken,  and  the  second  is  accentuated,  or  linging, 
over  the  bajse  of  the  aorta.  In  some  severe  cases,  after  a  certain 
duration,  dilatation  may  be  observed,  the  impulse  being  under  the 
nipple  or  even  outside  it ;  and  the  heart  may  become  irregular  in 
its  action.  If  the  illness  is  much  pi-olonged,  there  is  a  tendency 
to  the  hypeitrophy  which  is  seen  in  chronic  cases. 

High  arterial  tension  is  also  the  loile  in  clironic  Bright  s  disease ; 
the  pulse  is  hard  and  resists  compression,  and  yields  a  tracing  in 
which  the  tidal  wave  is  high  and  long,  giving  a  flat  top  to  the 
outline,  but  in  which  the  dicrotic  wave  is  only  slightly  marked 
{see  Fig.  22). 

Cluuages  in  the  Vessels. — Atheix>matous  changes  take  place 
in  the  artery  walls,  and  are  no  doubt  in  part  the  result  of  the 
strain  to  which  the  vessels  are  put ;  but  they  are  neither  constant 
in,  nor  peculiar  to,  Bright*s  disease.  Much  more  characteristic 
is  the  iiioi'e  oi*  less  uniform  thickening  (arteno-sclerosis)  which 
affects  the  small  ai-teries  all  over  the  bodv,  as  well  as  the  vessels 
in  the  kidney  itself.  As  to  the  natiu'e  of  the  thickening  of  the 
arteries,  very  different  opinions  have  been  expressed.  Johnson 
described  it  as  hypertrophy  of  the  muscular  cosii  ;  Gull  and  Sutton 
regarded  it  ixs  a  transfonnation  of  the  coats  into  a  hyaHne-Jibroid 
material  (ai'terio-capillary  fibrosis). 

Changes  in  the  Heart. — Hypei-ti-ophy  of  the  heai-t  is  a  very 
frequent  change  in  chi'ouir  Bright's  disease,  and  in  granular 
kidney  it  reaches  its  greatest  extent.  It  may  show  itself  by  the 
usual  physical  signs — namely,  displacement,  and  heaving  charac* 
ter  of  the  impulse.  The  weight  of  the  heart  varies  from  seventeen 
to  twenty-eight  ounces,  and  the  hypeitrophy  in  the  more  marked 
cases  affects  the  right  as  well  as  the  left  ventricle.  In  advanced 
cases  it  is  accompinie<l  by  dilatition,  and  this  has  an  important 
bearing  upon  the  clinical  features  of  the  illne^ss.  With  ite  occur- 
rence, the  cii-culation,  already  obstructed  by  the  high  arterial 
tension,  falls  more  and  more,  the  action  of  the  ventricle  becomee 
irregular,  regurgitation  tikes  [)lace  through  a  leiiking  mitra) 
orifice,  and  eventually  the  complete  picture  of  a  primaiy  valvulai 
disease  may  be  develope<l,  with  a  mitml  miuiniu',  engorgement 
of  the  lungs  and  liver,  ascites,  and  di-opsy  of  the  lower  half  of  the 
body. 
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The  cause  of  the  cardiac  h3rpertax)phy  in  renal  disease  has  been 
no  less  hotly  debated  than  the  many  other  conditions  in  this 
interesting  disorder.  The  eai'ly  view  was  that  the  blood,  poisoned 
by  ui'inary  constituents,  circulated  with  diflficulty  through  the 
aipillaries  of  the  body,  and  the  left  ventricle  necessarily  hyper- 
trophied  to  overcome  the  resistance  thus  created.  Johnson, 
adapting  the  theory  of  a  poisoned  blood  to  his  view  of  a  hyper- 
ti-ophy  of  the  muscular  coat  of  the  arteries,  supposed  that  the 
vessels  exerted  a  kind  of  stopcock  action,  and  contracted — hence 
becoming  hyperti-ophied — in  order  to  prevent  the  poisoned  blood 
reaching  the  tiissues ;  and  that  the  heart  hypertrophied  in  con- 
sequence of  this  arteiial  resistance.  Traube  thought  that  the 
disease  of  the  kidney  so  diminished  the  area  of  outlet  for  the 
blood  from  the  aortic  system,  as  to  materially  increase  the 
tension  in  the  rest  of  the  body,  hence  the  cardiac  hypertrophy ; 
but  it  appears  tliat  ligature  of  the  renal  ai'tery  does  not  raise  the 
arterial  pressui-e.  Fagge  in  part  followed  Cohnheim,  and  thought 
tliat  if  a  certain  area  of  the  kidney  becomes  functionless  from 
disease,  the  same  amount  of  blood  as  formerly  must  be  forced 
through  what  remains  of  the  kidney,  in  oi-der  to  pi'operly  depurate 
the  body  ;  to  do  this  the  heai't  must  hypei-trophy,  and  since  its 
force  would  be  directed  unifoimly  upon  the  whole  systemic  circu- 
lation, the  arteiies  of  the  rest  of  the  Ixxly  are  hypertrophied  to 
protect  the  area  to  wliich  each  belongs  from  undue  pressiu^e.  This 
is  then  a  stopcock  theory,  in  which  the  arteries  pi-otect  from  undue 
pi*efisure,  instead  of  from  diseased  blood.  By  some,  chixjnic  13right*8 
disease,  in  the  form  of  granular  kidney,  is  i-egarded  as  a  general 
and  simultaneous  affection  of  the  heart,  the  aiteiies,  and  kidneys ; 
but  if  this  were  true,  we  still  have  to  account  for  the  precisely 
similar  changes  which  occur  in  chronic  parenchymatous  nephritis, 
in  which  case  the  renal  disorder  undoubtedly  precedes  the  other 
symptoms.  Recently  Bright's  original  view  that  the  heart  hyper- 
trophied from  the  initation  of  its  cavities  by  the  impure  blood 
has  been  resuscitated. 

Ocular  Changes. 

In  chronic  foiins  of  Bright*s  disease,  especially  in  granular 
kidney,  and  also  in  lardaceous  disease,  changes  of  much  importance 
take  place  in  the  fundus  of  the  eye.  They  consist  of — (1)  cedema 
of  the  retina,  causing  opacity  and  swelling ;  (2)  white  spots  or 
patches  in  the  retina  ;  (3)  haemorrhage  into  the  retina  ;  (4)  papil- 
litis ;  and  lastly  (5)  atrophy  of  the  retina  and  papilla,  the  result 
of  the  preceding  inflammation.  These  are  generally  gixjuped  under 
the  term  albuviinwic  retinitis. 

The  most  frequent  and  characteristic  are  the  white  spots, 
which  are  often  of  a  glistening  or  silvery  white  colour,  at  first 
very  smaU,  though  subsequently  enlarging,  i>artly  by  coalescence. 
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Tliey  tu-c  most  iiumei'ouH  in  the  neigUbonrhood  of  the  optic  disc, 
and  especially  around  tlie  yellow  spot,  where  they  m&j  have  a 
more  or  less  I'adiating  ai-nLngemeut.  Often  a  large  number  are 
grouped  togethei  ao  closely  as  to  i-ettemble  u  piece  of  moauc. 
They  are  due  to  a  dt^enenitive  and  fatty  change  in  the  elementa 
of  the  retina,  especially  iu  the  uei-ve-fibres,  but  also  in  the  cor- 
puscleti  and  Miillei''s  fibres.  The  nerve-fibi'ee  become  thickened 
and  swollen,  and  varicosities  form,  which  are  filled  with  fat- 
globules;  compound  gninule-cclls  are  also  found  in  their  deeper 
myers. 

Tlie  hemonluwes  vary  in  size,  are  often  small,  sometimes 
elongated,  pointed  and  divided,  or  "  flam&shaped,"  and  radiating 
from  the  optic  disc  aa  a  centre.  They  are  moetly  seen  in  coo- 
junction  with  the  white  spote. 

Keuritis  or  papillitis  is  shown  by  the  Kwelling  of  the  disc,  tbe 
opacity  or  blurring  of  its  edge,  the  partial  or  complete  concealment 
of  the  retinal  vessels,  especially  the  arteries,  and  the  filling  and 
tortuoeity  of  the  veins.  The  condition  varies  in  different  cases. 
Sometimes  it  is  so  great  as  to  resemble  the  neuritis  of  marked 
cerebral  disease.  More  often  there  is  but  flight  prominence,  but 
diffused  opacity  spreads  far  on  to  the  sun-ounding  retina.  In 
many  cases  the  papillitis,  spots  of  degeneration  and  humorrhages 
co-exist ;  sometimes  one,  sometimes  the  other,  being  more  pro- 
nounced. 

Probably,  in  the  majority  of  cases,  the  changes  persist  until  the 
patient's  death ;  but  impravement  may  take  place,  neuritis 
subsiding,  diffused  blood  being  absorbed,  and  even  the  spota  (A 
degeneration  disappearing.  Loss  of  vision  is  more  or  less  in  pro- 
portion  to  the  extent  of  the  changes,  and  of  the  implication  of  the 
yellow  spot.  In  the  earlier  stages  there  may  be  no  appreciable 
loss,  and  total  blindness  Ls  quite  rare.  On  the  other  hand,  a 
temporary  al»olute  blindness  may  occur  as  a  part  of  uivemia 
without  any  retinal  change. 

H:eUORRHAaBS. 

Partly  from  the  change  in  the  vessel  walls,  partly  from  the 
hypertrophy  of  the  heart  anil  the  high  arteiial  tension,  hemor- 
rhages are  rather  frequent  in  Uright's  disease.  Retinal  btemor- 
rhages  have  just  been  described,  epistaxis  is  common,  purpura  and 
bleeding  from  the  stomiich  and  bowel  may  occui' ;  the  most  im- 
portant is  cerebral  luemon'hage,  which  is  a  frequent  cause  of  death 
in  chronic  renal  disease. 


Secondary  iNFLAimATtONB,  and  other  Lbbions. 

Both  in  acute  ftnd  chronic  nephritic  there  is  a  tendency  to 
inflamm&tiou  of  the  serous  membranes.  Pleurisy  is  the  most 
common ;  pericarditis  is  often  the  precui-Bor  of  a  fatal  termioation ; 
acute  peritonitis  is  perhaps  more  rare,  unless  it  follows  tapping 
the  abdomen.  Chronic  inflammation  of  the  peritoneum  covering 
the  liver  (perihepatitis)  has  ah'eady  been  referred  to  iu  connection 
with  Bright's  disease.  Bronchitis  is  a  common,  and  endocarditis 
an  occasional,  complication ;  pneiunonia  not  infrequently  occurs 
towards  the  end.  Finally,  there  are  some  lesions  of  the  skin  which 
may  complicate  Bright's  disease — namely,  (1)  eczema;  (2)  an  acute 
geneiul  deimatitis,  with  free  desquamation,  not  unlike  pityriasis 
rubra ;  (3)  eiythema  lieve,  a  condition  of  redness  in  more  or  less 
continuous  patches,  affecting  the  dropsical  limbs;  and  (4)  ery- 
sipelas. 

Urauia. 

This  term  is  applied  to  a  number  of  nervous  symptoms  that  arise 
in  diffei-ent  forms  of  Bright's  disease. 

Acute  Symptoms. — The  most  sti-iking  of  these  are  uramic  eon- 
vtUsioHS,  or  urcBTnic  eelampaia.  These  have  a  very  close  resemblance 
to,  indeed  may  be  identical  with,  the  ordinary  attack  of  epilep^. 
There  is  often  a  short  tonic  stage,  and  then  general  clonic  con- 
vulsions of  all  the  muscles  of  the  limbs,  face,  eyes,  and  ti'unk. 
The  face  becomes  livid,  there  is  frothing  at  the  mouth,  and  saliva 
may  be  tinged  with  blood,  and  the  pupils  are  dilated.  After  some 
minutes  the  convulsions  subside,  and  the  patient  lapses  into  a 
state  of  coma,  from  which  he  may  again  pass  into  c<mvulsions ;  and 
these  are  repeated  again  and  again  with  intervals  of  complete  coma. 
During  the  convulsion  the  respiiution  is  hurried,  and  tiie  pulse  is 
small  and  (juick ;  the  temperature  is  variable,  and  it  may  reach 
104'^,  or  higher.  Thus,  convutsim  and  coma  succeed  one  another ; 
but  either  may  occur  separately.  Sometimes  coma  comes  on 
ijuickly ;  or  more  slowly,  drowsiness  graduaUy  increasing  to  stupor 
and  complete  unconsciousness  in  a  few  hours.  A  temporaiy 
paralysis  is  sometimes  observed. 

Ddirium  or  mania  is  another  form  of  disturbance  which  results 
from  ursmia,  but  it  Is  not  so  common  as  the  convulsive  and 
comatose  symptoms ;  it  may  follow  the  flts. 

It  is  also  after  convulsions  that  the  blindness  {tavemic  amavrons), 
to  which  I  have  already  referred,  generally  occurs ;  it  rarely  pre- 
cedes the  fits,  or  happens  without  them.  It  may  last  from  one  to 
three  days,  and  frequently  passes  off  entirely.  Deafness  may  be 
also  noticed. 
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Ohronic   Symptoms. — These    ai*e    headache,  twitching    of  the 
muscles  without  loss  of  consciousness,  recurrent  attacks  of  dytpnaa, 
anxiety,  and  rastlessness,  or  somnolence  and  stupor,  itching  of  the 
skin,  vomiting  and  diarrhcea.     Vomiting  may  be  referred  to  irrita- 
tion of  the  nerve-centres,  though  it  has  been  thought  by  some  to 
be  due  to  the  presence  of  lu^ea  or  oirbonate  of  ammonium  in  the 
gastric  secretion.      The   contents,  however,  of  the  stomach  are 
usually  acid.     DiaiTlui^a,  though  often  accompanying  vomiting,  is 
sometimes  associated  with  decided  lesions  in  the  intestiiud  mucous 
membrane,  which  may  be  cedematous  or  ecchymosed,  or    in    a 
condition  resembling  dysenteiy.     The  symptom  ciin  then  scarcely 
be  cbissed  with  the  other  unemic  conditions. 

The  dyspnoea  sometimes  resemblas  spasmodic  asthma,  and  comes 
on  at  night.  But  I  have  twice  seen  cases  in  which  stridulous 
breathing  exactly  lesembUng  laiyngeiil  obstruction  or  tracheal 
stenosis  was  only  a  pirt  of  urtemia,  the  patients  being  conscious 
at  the  time.  And  Fagge  records  a  cjise  wliich  I  take  to  be 
similai*. 

Besnlts.  —  Though  unemic  s^onptoms  indicate  a  very  grave 
condition,  and  genenilly  coincide  with  a  consideiuble  diminution 
in  the  secretion  of  m*ine,  and  especially  of  ureti,  still  they  are 
often  recover(Kl  from.  This  is  especially  the  case  in  acute  ne- 
phritis, where  the  condition  of  the  kidney  may  be  only  temporary  ; 
wheretis  the  less  jicute  symptoms  of  urtemia  in  chi-onic  nephritis 
not  infrecpiently  persist  to  the  fatal  termination.  Here,  also,  an 
attack  of  coma  often  ends  the  scene ;  but  it  is  generally  a  succession 
of  fits  i-ather  than  a  single  one  that  is  fatjil,  whether  in  acute  or 
chi-onic  disease. 

Pathology. — The  most  plausible  explanation  of  uiwmia  is  that 
it  is  due  to  the  retention  in  the  blood  and  tissues  of  some  of  the 
excrementitious  matters  that  ought  either  themselves,  or  in  some 
chiinged  form,  to  be  excieted  by  the  kidneys ;  although  it  is  quite 
unknown  whether  it  is  one  substance  alone,  and  if  so,  whidi  of 
the  many  urinary  compounds  and  derivatives.  Analyses  of  the 
blood  in  ura?mia  have  not  generally  shown  a  laige  pix)portion  of 
urea ;  but  it  is  found  in  the  gjistric  and  intestinal  secretions,  in 
the  dropsical  fluid  under  the  skin,  and  it  has  been  secreted  by  the 
sweat  glands  on  to  the  sui-faco  of  the  skin,  actually  forming  crystals 
(probably  not  entirely  of  uie;i),  whi(;h  give  the  skin  the  appearance 
of  having  been  dusted  with  flour  or  j)ounde<i  sugar.  Such  a  case 
I  liave  myself  recorded  ("  Guy's  Itosp.  Rep.,"  1874).  But  if  urea 
be  injected  freely  into  the  blood  of  animals  it  does  not  cause 
uraemia.  Voit  sjiys,  that  if  then  water  be  withheld,  so  that  the 
exci'etion  of  m'ea  is  hampered,  ui-jemic  symptoms  appeal*.  Landois 
produced  convulsions  by  the  direct  application  of  kreatin,  kreatinin, 
potassium  phosphate,  and  some  other  salts  to  the  surface  of  the 
biuin  in  animals ;  but  he  obtained  a  negative  lesult  with  lU'ea. 
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Frerichs  attributed  the  symptoms  to  an  ammoruEmia,  from  decom- 
position of  the  urea  into  carbonate  of  ammonium ;  but  this  has 
been  disproved.  Another  suggestion  is  that  the  products  of 
intestinal  decomposition  normally  excreted  by  the  kidney,  may 
accumulate  when  that  organ  is  diseased.  The  researches  of 
Bouchard,  among  others,  show  that  the  several  constituents  of 
urine  have  different  toxic  effects,  and  that  it  is  not  always  the 
same  poison  which  causes  the  very  various  symptoms  known  as 
uraemic.  Feltz  and  Ritter  consider  the  potassium  salts  to  be  more 
poisonous  than  other  constituents. 


ACUTE  NEPHBITIS. 

JBtiology. — Exposure  to  cold  is  one  of  the  most  common  causes 
of  acute  nephritis.  It  is  more  prejudicial  when  combined  with 
damp,  and  is  often  immediately  followed  by  the  symptoms  of 
nephritis,  so  that  there  can  be  no  possible  doubt  of  the  association. 
Adults  are  much  more  liable  than  children  to  have  nephritis  from 
this  cause,  and  the  risk  is  increased  if  the  individual  is  much 
exhausted  from  exertion  or  other  cause,  if  he  is  asleep,  or  if  he  is 
under  the  influence  of  alcohol 

The  poison  of  scarlatina  is  another  exceedingly  conmion  cause 
of  acute  nephritis,  and  in  this  case  childi*en  are  more  often  the 
subjects  than  adults.  As  a  rule,  the  symptoms  are  first  observed 
during  convalescence,  and  though  some  cases  lend  support  to  the 
idea  that  exposiu*e  to  cold  is  the  exciting  agent,  yet  there  can  be 
no  doubt  that  the  nephritis  arises  in  cases  that  have  been  most 
carefully  nursed,  and  hence  must  be  entirely  the  result  of  the 
preceding  illness.  Sometimes,  indeed,  it  conunences  before  con- 
valescence is  established. 

Several  other  febrile  diseases  are  from  time  to  time,  but  much 
less  frequently  than  scarlatina,  the  causes  of  acute  nephritis.  Of 
these  cases  also  a  very  small  proportion  develop  into  a  typical 
Bright's  disease,  with  dropsy,  secondary  inflammations,  unemia, 
&c. ;  but  the  majority  present  only  temporary  changes  in  the 
urine,  with  but  slight  constitutional  disturbnuce.  They  are 
measles,  variola,  cholera,  vaiicella,  typhus,  enteric  fever,  relapsing 
fever,  and  erysipelas.  Diphtheria  is  frequently  actompanied  by 
albuminuria,  sometimes  clearly  indicative  of  nephritis.  With 
these  may  be  classed  syphilis,  and  septic  conditions  from  piu*ulent 
absorption. 

Pregnancy  is  not  infrequently  the  cause  of  a  nephiitis,  which 
may  be  of  the  most  severe  type,  with  uraemia  and  retinal  changes. 

A  number  of  substances  taken  internally  set  up  iiTitation  of 
the  kidney,  wliich,  according  to  the  dase,  may  be  severe  conges- 


708  DISEASES  OF  THE   KIDNEYS. 

tion,  or  may  amount  to  a  definite  nephi-itis.  They  are  cantharides, 
turpentine,  niti'ate  of  potassium,  salicylic  and  carbolic  acids.  In- 
dulgence in  alcohol,  though  probably  more  often  contributing  to 
the  chronic  form  of  nephritis,  occasionally  seems  to  prodaoe  an 
acute  inflammation. 

A  more  or  less  acute  form  of  nephritis  may  occur  seoondarilj 
to  various  lesions  of  the  lowei'  urinary  passages  {eorueeuiive 
nephritis). 

Symptoms. — These  are  in  some  cases  almost  confined  to  an 
alteration  in  the  urine,  of  which  the  main  feature  is  the  presence 
of  albumen ;  often,  also,  the  urine  is  scanty,  micturition  is 
frequent,  and  blood  and  some  casts  may  be  present.  With  this 
there  may  be  some  febrile  reaction,  a  feeling  of  malaise,  and 
perhaps  piin  in  the  loins.  In  this  latter  case  there  can  be  no 
doubt  of  the  existence  of  a  nephritis,  but  if  the  urine  is  alone 
afffected,  it  may  be  the  result  of  severe  congestion  only,  and  it  is 
important  to  remember  that  in  the  coiu-se  of  acute  febrile  illnesses 
a  slight  albuminuria  occui*s,  which  is  probably  due  either  to  con- 
gestion or  to  a  slight  degenerative  change  in  the  renal  structures. 

But  in  the  more  typical  cases,  such  jis  are  commonly  included 
under  the  name  of  acute  Bright's  disease,  the  first  symptom  is 
dropsy,  which  occurs  in  the  manner  described  in  the  account  of 
that  symptom  (p.  790).  Sometimes  it  appears  within  a  few  hours 
after  ex|X)8urc  to  cold,  or  it  is  first  noticed  in  the  stage  of  con- 
valescence from  sciii'let  fever.  Almost  simultaneously,  the  urine 
becomes  affected,  and  there  may  be  a  rigor  and  some  discomfort, 
or  pain  in  the  loins.  The  urine  is  scanty,  the  quantity  diminishing 
to  ten,  eight,  or  six  ounces  daily,  or  even  less  ;  it  is  acid  and 
irritating,  so  that  it  is  frequently  voided  in  quite  small  quantity ; 
its  specific  gi-avity  is  high,  from  1025  to  1030 ;  it  is  turbid,  and  it 
has  a  colour  which  is  due  to  the  presence  of  fresh  or  altered  blood, 
and  is  dusky  brown,  deejj  brown,  "  poi-ter-coloured,*'  pink,  or  dis- 
tinctly red,  according  to  its  quantity  and  condition.  It  deposits  a 
sediment  consisting  of  fresh  or  altered  blood-corpuscles,  or  frag- 
ments of  them,  renal  epithelial  cells,  hyaline,  granular,  epithelial, 
or  blood  casts,  granular  debris,  and  it  may  be  after  some  time  uric 
acid  crj'stals.  Albumen  is  always  present,  and  genei-ally  in  large 
quantities,  forming  a  thick  curdy  deposit  on  boiling ;  or  the  urine 
may  become  actually  solid  on  heiiting,  so  that  the  t^t-tube  may  be 
inverted  without  a  drop  running  out.  Tlie  amount  of  albumen  in 
any  specimen  varies  from  2  to  5  per  cent.,  and  the  quantity  dis- 
charge<l  daily  from  100  to  lOO  gi-ains.  It  must  be  understood 
that  this  is,  in  most  cases,  far  in  excess  of  what  would  correspond 
to  the  small  amount  of  blood  contained  in  the  luine.  The 
urea  is  remarkably  diminished,  it  may  fall  to  half  its  normal 
quantity  or  less  daily,  and  the  phosphat>es  and  chlorides  are  also 
reduced. 
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Quite  early  the  pulae  becomes  hfl«l  and  tense,  and  the  heart- 
sounds  are  modified  as  described.  In  severe  cases  the  heart  dilates, 
and  the  impulse  may  be  displaced  outwards. 

IiimaDyinstaiiceR  this  constitutes  the  whole  of  the  illness.  After 
a  few  days,  or  a  week  or  two,  improvement  sets  in,  the  dropsy 
begins  to  diminish,  the  blood  disappears  first  from  the  urine, 
then  after  some  longer  time  the  albumen ;  the  specific  gravity 
diminishes,  the  quantity  is  increased,  reaching,  it  may  be,  sixty, 
seventy,  or  eighty  ounces  daily,  and  eventually,  with  the  exception 
of  some  pallor  and  weakness,  the  patient  returns  to  his  normal 
condition. 

But  the  course  of  acute  nephritis  may  be  less  favourable  in 
several  ways.  In  some  cases  quite  early  the  urine  is  almoot 
entirely  suppressed.  For  several  hours,  or  a  day,  not  a  drop  is 
passed,  or  only  a  few  drachms  of  dark  brown,  opaque,  highly  albu- 
minous urine.  Under  these  circumstances  urtemic  convulsions  are 
very  apt  to  occur,  which  may  be  fata!,  or  subside  coincidently  with 
an  increase  in  the  secretion  of  the  urine. 

In  other  cases  dropsy  becomes  extreme,  and  efl'usion  takes  place 
into  the  peritoneum,  pleural  cavities,  and  pericardium.  The 
lungs  at  tne  same  time  are  partly  redematous,  partly  compressed 
by  the  pleural  fluid,  and  death  may  take  place  from  interference 
with  their  functions.  Sometimes  the  excessive  distension  of  the 
skin,  especially  in  the  lower  extrenuties,  causes  gangrene  and 
sloughing,  or  erysipelas  occurs  around  the  punctures  which  have 
been  made  to  relieve  tension ;    and   death   in  either  case  may 

follow. 

In  other  instances,  again,  the  acute  serous  inflammations, 
pleurisy,  pericarditis,  and  peritonitis,  are  fatal  ;  or  acute  cedema 
of  the  glottis  brings  about  asphyxia,  unless  promptly  relieved  1^ 
tracheotomy.  But  there  is  scarcely  any  of  Uiese  serious  dangers 
from  which  recovery  may  not  take  place,  and  sometimes,  uter 
living  for  months  on  the  verge  of  death,  the  patient  may  ulti- 
mately get  quite  well.  Lastly,  the  condition  may  remain  for  a 
long  time  unchanged,  and  eventually  it  becomes  subchronic  or 
chronic,  and  must  be  classed  with  the  form  of  nephritis  to  be 
described  pi'esently. 

Horbid  Asatom;. — In  some  cases,  especially  those  in  which 
the  glomemli  are  mainly  affected,  the  kidn^  may  be  but  little 
larger  than  normal ;  the  cortex  is  dark,  and  the  glomeruli  are 
pale.  In  other  cases  the  kidney  is  more  or  less,  swollen,  it  may 
be  twice  its  normal  size,  it  has  a  rounded  form,  is  tense  and 
elastic,  the  capsule  strips  readily,  and  the  surface  is  somewhat 
paler  than  normal.  On  section,  the  cortex  is  considerably 
swollen,  and  of  greyisb-i'ed  colour,  while  the  pyramids  are  dark 
red  from  congestion.  Here  and  there  are  bright  red^^spots: 
some  of  them  are  congested  glomeruli,  others  are  small  htemor- 
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rhagea.  In  yet  otber  cases  the  kidneys  are  intensely  congested, 
dui'k  red  or  almost  chocolate  in  colonr,  dripping  with  blood, 
and  showing  on  section  a  still  more  extreme  congestion  of  the 
pyramids. 

Mici'oscopically  one  can  distinguish  changes  in  the  tubules, 
in  the  interstitinl  tissue,  and  in  the  glomeruli,  which  may  all 
be  present  together ;  and  if  one  speaks  of  a  glomerular,  of  an 
acute  interstitial,  or  of  a  tubal  nephritis,  it  must  be  understood 
that,  though  one  of  these  sti-uctures  k  especially  concerned, 
the  others  are  probably  affected,  though  in  a  very  much  less 
degree. 

In  the  tubules  the  epithelial  cells  become  swollen  and  granular, 
and  in  more  advanced  conditions  are  filled  with  fat  giunules,  or 
become  necrosed,  and  are  separated  from  the  wall  of  the  tubule, 
(desquamation).  The  tubule  is  then  filled  or  even  distended  by 
accumulations  of  such  altered  cells,  mixed  with  albuminous  fluid, 
leucocytes,  and  granular  debris,  and  here  and  there  blood  escapes 
into  them  from  di.itended  intertubular  vessels.  Many  tubes,  both 
in  tlie  cortex  and  in  the  pyramids  (e.y.,  Henle's  loops),  are  filled 
with  hyaline  or  other  casts.  The  distension  of  the  tubes  gives  a 
pale  colour  to  the  portion  of  the  kidney  afiected,  ptrtly  from  the 
opacity  of  the  fat  granules,  partly  from  compression  of  the  inter- 
tubular vessels;  on  the  other  hand,  such  compression  inoreoBesthe 
congestion  of  the  glomerular  tuft». 

The  size  of  the  largest  kidneys  is  perluvps  due  to  interstitial 
exudation.  This  may  be  either  a  general  infiltration  with  inflam- 
matory fluid,  or  the  extravasation,  more  or  less  irregularly,  of 
leucocytes  from  the  blood-vessels.  They  are  most  abundant 
around  the  Malpighian  capsules,  and  the  intertubular  vessels. 
The  glomerular  changes  (glomcrviar  nepkntU)  consist  of  the 
distension  of  the  Miilpighian  capsule  with  a  fine  granular  mafs 
in  which  are  embedded  numerous  small  angidar  nuclei.  Occa- 
sionally, haemorrhage  takes  place.  The  glomerular  ttift  is 
compressed  by  the  effusion,  and  the  circulation  and  secretion 
of  water  are  mnteriiilly  interfered  with.  A  hyaline  trans- 
formation of  the  walls  of  the  afferent  arteries  has  also  been 
described  a,s  a  constant  change  in  the  glomerular  nephritis  of 
scarlatina. 

Diagnoaia. — I'his  rarely  ])resents  any  difficulty.  The  sudden 
appearjince  of  a  geneial  dropsy,  with  scanty,  albiuninous  ui-ine, 
in  one  previously  quite  healthy,  or  recovering  from  scarlatina  or 
other  fever,  can  scarcely  be  mistaken  for  anything  else.  In  the 
absence  of  dro|>sy,  the  mei-e  pi-esence  of  albumen  in  the  urine  is 
lot  sufficient  for  the  diagnosis.  Turbid  brown  urine,  abundance  of 
albumen  and  casts,  and  constitutional  disturbance  will  then  show 
that  there  is  nephritis,  but  for  this  the  name  of  Bright's  disease 
would  not  \m  generally  employed.     If  there  is  a  small  quantity 
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of  albumen  only  in  the  course  of  an  acute  diBeaee,  this  may  be 
due  to  a.  change  in  the  epithelium,  not  usually  regu^led  as  con- 
stituting nephritis,  though  it  is  not  essentially  different  from 
what  actually  takes  place  in  the  typical  conditions.  Lesions  of 
the  lower  urinary  pataages  may  cause  bloody  urine  and  albumi- 
nuiia.  Dropsy  and  casts  are  absent.  Hcrmoglobinuria  causes 
a  red  urine,  in  which,  however,  there  are  no  blood-corpuscles. 
Rarely  the  dropsy  of  nephritis  occurs  without  albuminuria,  espe- 
cially in  children.  Such  cases  must  be  distinguished  from  some 
insidious  diseases  (tuberculosis,  leuchnmia),  which  have  other 
characteristic  lesions. 

Prognosis. — Indications  of  this  have  been  already  given.  It 
is,  on  the  whole,  favourable,  as  there  are  a  great  number  of  mild 
cases  which  recover  in  a  few  weeks,  and  even  after  months  of 
severe  symptoms  complete  cure  may  result.  Other  cases  are  fatal 
in  the  acute  stages,  or  run  on  into  chronic  nephritis.  The  most 
fi'equent  causee  of  death  are  hydrothoKix,  uraemia,  and  inflam- 
mations such  as  pneumonia,  pericarditis,  and,  more  rarely, 
peritonitis. 

Treatment. — The  direct  treatment  of  the  inflamed  kidneys, 
either  locally  or  by  drugs,  is,  as  a  rule,  not  attempted.  Only  ex- 
ceptionally, where  there  ia  much  lumbar  pain  or  free  hemorrhage 
from  the  kidneys,  may  dry-cupping  be  employed  to  the  loins,  or 
for  the  former  symptoms  a  hot  poultice  or  fomentations.  The 
treiitment  of  nephritis  consists  in  keeping  the  patient  at  rest, 
removing  all  sources  of  irritation,  limiting  the  supply  of  food 
likely  to  put  a  strain  upon  the  excreting  functions  of  the  kidney, 
and  supplementing  these  functions  as  far  as  possible  by  the  use 
of  other  secreting  organs — the  skin  and  the  bowels.  In  addition, 
we  have  to  deal  with  special  symptoms  and  complications  as  they 
arise.  Rest  in  bed  in  a  warm  room  diminishes  the  strain  upon 
the  heart  and  the  need  for  highly  albuminous  food,  while  the 
secretion  from  the  skin  is  likely  to  be  promoted. 

The  diet  is  best  confined  to  nulk  alone,  or  milk  and  soda-water. 
All  kinds  of  meat,  fish,  and  eggs  should  be  rigorously  excluded, 
and  only  in  milder  forms  or  after  the  acute  stage  has  passed  may 
a  modeiiite  amount  of  farinaceous  food— gruel,  arrowroot,  and, 
later,  toast,  and  a.  tittle  bread  and  butter — be  allowed,  and  with 
progressing  convalescence  a  gradual  return  to  meat  diet,  through 
beef -tea,  broths,  eggs,  and  fish. 

In  mild  cases  the  medicinal  treatment  should  be  a  saline 
diaphoretic,  such  as  liquor  ammonii  acetatie  or  liquor  ammonii 
cilratis,  in  doses  of  3  or  4  drachms  every  four  hours ;  and  the 
bowels  may  be  kept  active  by  occasional  purges  of  pulvis 
jnlapic  CO.,  20  to  40  grains,  or  senna  and  sulphate  of  magnesia. 
Lemonade  may  be  given  as  a  beverage,  or  the  Imperial  drink, 
which  may  .ict  mildly  on  both  the  bowels  and  the  skin.     This 

as 
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consists  of  a  drachm  or  a  drachm  and  a  half  of  cream  of  tartAr 
dissolved  in  a  pint  of  boiling  water,  flavoured  with  lemon  peel 
and  sugar,  and  drunk,  ad  libitum,  when  cold. 

If  dropsy  is  considerable,  or  if  there  are  fears,  either  from 
the  scantiness  of  the  urine,  or  from  headache,  drowsineea^  and 
twitching,  that  ui-semic  convulsions  ai*e  imminent,  the  treatmeot 
by  purgation  and  diaphoresis  must  be  more  decided.  Diaf^oreos 
should  be  promoted  by  the  vapour  bath,  by  the  hot-air  bath, 
by  the  use  of  jaborandi,  or  by  pilocai'pine.  The  vapour  boA 
is  administered  by  raising  the  bed-clothes  from  the  patient  l^ 
means  of  a  low  cradle,  and  fitting  them  close  about  his  ned^ 
and  round  the  sides  and  end  of  the  bed.  Into  the  space  thus 
formed  projects  the  long  tube  from  a  kettle  of  water,  placed  at 
the  foot  of  the  bed,  and  kept  boiling  by  a  spirit-lamp  or  gas- 
flame.  The  steam  thus  brought  into  contact  with  the  patient's 
body  promotes  free  perspiration.  Or  a  hoUair  hath  may  be  givoi 
by  burning  a  spirit  lamp  under  a  funnel  connected  with  a  tube  ' 
similarly  placed.  The  exposure  should  be  from  fifteen  to  twenty 
minutes ;  but  it  is  desirable  to  take  the  temperature  of  the 
patient,  as  it  may  be  inconveniently  i-aised,  if  free  sweating  does 
not  occur. 

Jaborandi  may  be  given  in  doses  of  1  or  2  drachms  every  four 
hours ;  but  the  most  efficient  diaphoretic  is  the  nitrate  of  pilo- 
calcine,  of  which  \,\,or  ^  grain  should  be  injected  subcutanecnisly 
once  a  day. 

In  exti'eme  dit)psy,  especially  where  the  skin  is  tense  and 
threatens  to  become  inflamed  or  to  slough,  the  dropsical  fluid  may 
be  removed  either  by  small  incisions  with  a  lancet  or  punctures 
with  the  needle,  or  by  the  use  of  Southey's  tubes.  Two  or  more 
may  be  placed  in  each  leg,  and  by  this  means  several  pints  of 
serum  may  be  withdi-awn  in  a  few  hours.  Only  occasionally,  in 
exti^eme  cases,  is  it  desirable  to  tap  the  abdomen  or  to  aspirate  the 
pleural  cavity. 

If  urtemic  convulsions  set  in,  the  patient's  tongue  should  be 
protected,  as  in  epilepsy,  by  placing  a  piece  of  stick  between  the 
teeth,  and  some  pilocarpine  should  be  at  once  injected  under  the 
skin.  A  few  whiffs  of  chlorofoim  will  check  the  convulsions 
quickly,  and  though  they  may  return  on  the  removal  of  the 
anaesthetic,  the  efi*ect  may  be  kept  up  by  its  occasional  use  in 
smaU  quantities,  and  thus  a  great  deal  of  the  violence  of  the  fit  is 
prevented.  Bleeding  fi*om  the  arm  will  also  sometimes  stop  them, 
and  though  it  is,  as  a  rule,  undesirable  that  patients  with  pro- 
nounced renal  disease  should  lose  much  blood,  this  remedy  may  be 
properly  used  if  the  convulsions  are  violent  and  persistent.  The 
blindness  that  may  occur  after  convulsions  generally  recovers  of 
itself.  Coma  should  be  treated  by  purgation  and  the  use  of  pilo- 
carpine.     Vomiting  will  require  efiei*vescing    mixtures,   dilute 
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hydrocyanic  acid,  or  tincture  of  iodine  in  3  <a-  5  minim  doeee  every 
hoiu'. 

During  convalescence  iron  should  be  given  to  restore  the  con- 
dition of  the  blood,  but  it  is  not  well  to  use  it  in  the  early  stages. 
The  percbloride,  and  the  ammonio-citrate,  are  suitable  preparations. 
Fei'sistent  albuminuiia  has  been  treated  by  various  astaingents; 
hut  rarely  with  much  suoceas.  Saundby  states  that  he  found 
albumen  most  decidedly  leeeened  by  Imperial  drink,  citrate  of 
lithium,  bicarbonate  of  potassium,  and  the  bicarbonate,  benzoate, 
or  tannate  of  sodium.  Lactate  of  atrontian  (gr,  20  to  30  ter  die) 
has  recently  been  tried.  The  patient  throughout  should  be  care- 
fully kept  from  cold,  and  should,  on  getting  up,  wear  warm  clothing, 
with  flaimel  next  the  akin. 
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This  includes  two  stages,  in  one  of  which,  the  lar^  white  kidney, 
the  cliange  is  really  most  marked  in  the  renal  epithelium ;  while 
the  second,  or  the  pale  granular  kidney,  is  due  to  interstitial 
changes,  which  are   progressing,  pari  pa»gu,  with  those  in  the 

etiology. — This  condition  is  by  many  described  as  exclusively 
a  late  stage  of  acute  nephritis ;  but  since  it  sometimes  occurs 
spontaneously,  and  often  insidiously,  it  seems  better  to  treat  ctf 
it  independently.  In  cases  that  are  chronic  from  the  first  the 
aetiology  is  by  no  means  always  clear.  It  has  been  attributed  to 
cold  and  damp  acting  over  long  periods  of  time,  as,  for  instance, 
from  residence  on  damp  soils ;  and  a  predisposition  to  ite  occur- 
rence possibly  arises  from  habite  of  intemperance,  overwork, 
mental  exertion,  or  sexual  indulgence.  Toxic  and  infectious 
agencies  have  been  suggested  as  causes,  hut  it  is  not  evident  what 
these  are  in  particular  cases ;  and  if  malaria,  syphilis,  and  tuber- 
culosis sometimes  seem  to  be  exciting  agents,  it  may  be  remembered 
that  they  are  also  related  to  the  lardaceous  disease  of  the  kidney, 
of  which  we  shall  have  to  speak  presently.  Cases  of  this  kind  are 
more  common  in  persons  of  middle  age  ;  rare  in  children  and  old 
people ;  and  males  are  more  liable  than  females. 

Symptoms. — If  the  disease  follows  acute  Brigbt's  disease,  there 
is  a  continuance  of  the  symptoms  already  described ; — General 
dropsy,  effusion  into  the  serous  cavities,  scanty  albuminous  urine, 
high  tension  of  the  pulse,  and  tendency  to  caniiac  hypertrophy  or 
dilatation.  Or  there  may  be  an  apparent  recovery  from  the  acute 
attack,  and  after  a  short  interval  the  symptoms  recur. 

In  primarily  chronic  cases  the  beginning  is  more  or  less  insi- 
dious.    Pallor,  lose  of  appetite,  nausea,  headache  and  frequent 
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V>»r  4/jr:>  •rfxcj-f  «r.i*::rjri  i*  «£cecTc:Ur»i.  ic*  rrss  sccr^i  S« : 

cf-*f.;f<«  iIr*ss/iT  i*«crr'>iii  *pe  :<i5«rr^i  in  ^  certair.  pcwcxtian  of 
'3M^  .  wr-ij^  i^TjC/iArr  iiifAiEJiAaxLsw  cLricic  -irypii*,  or  unenuc 

If  Uth  [-feti^r.t  L-  !>/:  caxried  ofTin  tbe  earlier  s^i^^e,  ibe  kidnev 
\0^vfiut^.  ^X/T-tri/rVfi,  and  soizje  altcrrmtijxi  ii:  tLr  urine  tdkkes  place 
— ^^t9k\  i>,  >%,  i<rUrr/*rIy  Urger  •ri^ntitT  of  water  i*  a€er«*ed,  and  the 
finrj^  >i^ut  a  lower  ^p^nfic  gr&vitv.  Uldmarely.  c&rdiiw  symptooia 
u%Hy  \^:fiUi*t  x\t*i  i/Tf/tmnent  featnnEr  <A  the  illne!^.  ^k^  in  chronic 
tiiUii>Xitiial  nephritu. 

'ni«;  cr/*in)e,  in  the  m^ijoritr  of  instances.  Ls  to  a  fatal  end.  brought 
aU/ijt.  in  the  H^tme  w^y  a^i  in  acute  nephritis,  by  uremia,  pleurisy, 
tttrni:str*\itii^f  [/rjeuinonia,  oedema  of  the  lungs,  oedema  of  the  glottis, 
unn-^rttMAu^  dropHy^or  inflammation  or  sloughing  of  the  int^ixunents ; 
and  ihiM  iii  i'/nfinifni\\  in  from  six  to  eighteen  months,  though  some 
(!Hp^r¥i  ^o  on  for  two  or  three  years.  A  few  cases  even  after  this 
imr'un]  of  time  rn;iy  appear  to  recover  completely. 

Morbid  Anatomy.  -^*hnmic  tubal  nephritis  is  seen  in  two  forms 
Of  Mtii/(<M  the  large  while  kidney^  and  the  pale  ^antdar  kidney. 
(Jhnmic  luHmarrh/JUjic  nephritis  is  a  variety  of  the  former. 

The  Uirfje  white  kidney,  or  inflammatory  fatty  kidney,  is  larger 
than  noriiuil  -the  two  together  mav  weirfi  em  mneh  as  twenty- 
night  oiituoM  (Fagge),  ofu^n  the;^  y  sixteen.     It  is 
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smooth  on  the  surface,  and  the  capsule  stripe  easily;  it  is  of 
yellowish  or  greyish-white  colour,  and  covered  with  venules 
radiating  from  a  central  point  (stellate  veins).  Un  section,  the 
cortex  ia  broader  than  normal,  of  the  same  colour  as  the  surface 
with  an  appearance  of  coarse  striation,  while  the  pyramids  are 
more  or  less  dark-red.  Here  and  there  are  red  spots,  due  to 
htpmorrhage  into  the  tubes,  and  these  are  in  some  oases  so  abundant 
as  to  justify  the  tarm. htBrnorrhagicn^hntit.  Microscopically  it  is 
seen  tlkat  the  convoluted  tubes  are  filled  with  epithelium  in  a  state 
of  fatty  and  granular  degeneration,  desquamated  from  the  surface, 
as  well  BS  separate  fatty  granules ;  epithelial  and  granular  casts 
occupy  the  straight  tubes.  This  distension  of  the  tubee  with 
opaque  material,  and  the  compression  they  exert  on  the  vessels, 
account  for  the  white  or  grey  colour  of  the  cortex.  The  intertubular 
tissue  is  irregularly  infiltrated  with  leucocytes,  and  the  Malpighian 
capsules  are  thickoned.  Lastly,  within  the  capsules,  the  glomerular 
tufts  are  compressed  by  exudation  and  the  proliferation  of  the 
epithelium  covering  them. 

In  the  later  stage,  that  of  the;>a&;rranu/arMt2n«y,  or  secondary 
contracted  kidney,  the  organ  is  about  the  normal  size,  or  not  much 
smaller.  Its  surface  is  rough  or  "  granular,"  the  capsule  slightly 
adherent,  the  colour  yellowish  white,  or  more  or  less  mottled  with 
red  in  the  ai-eas  of  depression  between  the  granules.  The  cortex, 
on  section,  iii  less  broad  than  in  the  earlier  stage,  may  become 
somewhat  narrower  than  normal,  and  is  not  so  white  as  in  the 
"  large  "  kidney.  Microscopically,  the  intertubular  tissue  is  partly 
infiltrated  with  leucocytes,  partly  changed  into  connective  tissue ; 
and  it  is  by  the  contraction  of  tJiis  tissue  that  the  granular  con- 
dition is  brought  about,  and  the  organ  becomes  smaller.  Of  the 
tubes  some  still  contain  altered  epithelium  and  debris,  others  are 
atrophied  from  pressure,  from  others  again  small  cysts  have  been 
formed,  similar  to  those  so  common  in  the  red  granular  kidney. 
Many  glomeruli,  also,  are  atrophied,  or  changed  into  fibrous 
nodules ;  and  the  small  arteries  are  thickened,  Lardaceoua  changes 
of  slight  extent  are  sometimes  present. 

Dia^osis. — The  distinction  between  an  acute  nephritis  and  the 
first  stage — large  white  kidney — of  the  chronic  nephritis,  which 
succeeds  it,  muet  be  purely  arbitrary ;  from  four  to  six  months  may 
he  regarded  as  the  duration  of  the  acute  condition.  In  any  case 
of  less  duration,  the  diagnosis  must  depend  on  the  history  of  sudden 
or  insidious  onset,  the  knowledge  of  a  cause,  such  as  scarlatina,  or 
its  absence. 

After  a  longer  period,  chronic  tubal  nephritis  may  be  con- 
founded with  chronic  interstitial  nephritis,  with  lardaceous  disease, 
or  with  the  albuminuria  of  primary  heart-disease  (cyanotic  inc^UTYt- 
ticm).  Fi-om  chronic  itilentitiat  nephritia  it  is  distinguished  by  its 
histcny,  the  early  appearance  of  dropsy,  the  age  of  the  patient, 
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wliicli  is   mostly  younger,  tlie    early    scantmi 

nhunilant  and  oft«n  futty  eastx ;  nuii  from  IttrdaemXM- 

nlwence  cpf  sucb  cnusee  as  prolonged  euppuration,  phthisis,  or  Wl- 
marked  syphilis,  and  by  early  scantinesa  of  urine  and  abumliiiit 
deposit.  The  similarity  between  this  nnd  heart-disease  may  b« 
close,  though  not  bo  rouch  ao  as  between  hnirt -disease  and  chronir 
interstitial  nephritis.  This  Biihject  will  be  discussed  more  fnlly 
under  the  last'  head.  Here  it  may  be  sulBdeDt  to  state  that  the 
history,  the  general  character  of  the  dropsy,  and  the  mostly  lai^^e 
■Itiantity  of  albumen  will  help  to  distinguish  primniy  renal  disease 
from  secondary  albnminiu-ia. 

Treatment. —This  is  not  essentially  different  from  that  of  acute 
nephritis.  Kcst  in  bed,  flnnnel  clothing  to  promote  warmth  and 
a  free  action  of  the  skin,  and  milk  diet,  are  absolutely  essential  in 
the  early  stages.  The  bowels  must  be  kept  active,  and  diaphoreas 
excited.  The  ti«ntment  for  iirgent  symptoms  is  the  same  as  for 
acute  nephritis,  except  that  venesection  may  have  to  be  used  with 
more  caution  in  view  of  the  marked  antemia.  Tliis  Inst  symptoni 
in  prolonged  cases  should  be  met  by  the  use  of  iron  preparations, 
audi  ns  the  iodide,  tartrate,  or  ammonio-citrate.  In  the  mora 
chronic  forms,  witli  albuminuria  but  little  ilropey,  benefit  may 
deriveil  from  residence  in  warmer  climat«s— Bournemouth 
Tenby  in  the  British  Isles,  the  south  of  Fmnce,  Italy,  or  Egypt. 


CHRONIC   INTERSTITIAL   NEPHRITIS. 


(CifT/HMis  of  the  Kidnsij,  AW  Granular  Kidney,  Primary  Ci 
tractfl    Kidney,    Qouly    Kidney,    Induratiyf.    Nepkrilit,    *— 

Sckrosia.) 

etiology. — Chronic  intei-stitial  nephritis  is  a  disease  of  middle 
and  advanced  life ;  it  occurs  with  extreme  rarity  tmder  twen^ 
years  of  age,  and  most  frequently  between  tortj-  und  sixty.  It 
affects  males  more  than  females.  From  its  very  slow  devel 
ment,  it  might  be  expected  that  the  causes  would  be  such  aa  ■* 
in  continuous  ortion.  The  most  important  are  gout,  whrt 
latent  or  developed,  and  chronic  lend -poisoning.  Alcohol, 
has  considerable  influence ;  sometimes,  perhaps,  by  inducing  t 
gouty  liabit.  Some  cases  may  be  due  to  heredity,  to  i ' 
dyspepsia,  or  to  climatic  influences.  Dickinson  points  out  t 
renal  diseases  are  more  common  in  temperate  climates,  with  thri 
greater  atmospheric  variations,  though  these  seem  more  likely  t 
produce  acute  nephritis.  There  remains  o  good  number  of  com 
in  which  the  cause  cannot  be  clearly  made  out.  Obstruction  t 
the  pasaige  of  urine  in  tlie  ureter,  bladder,  or  uiethra,  is  followed 
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by  a  chronic  interetitial  inflammation  of  the  kidney  {eoneeeiUive 
■n^t/tritie). 

Anatomy. — The  kidneys  are  reduced  in  size,  sometimes  to  a 
remarkable  extent,  and  often  one  more  so  than  the  other ; 
the  two  organs  together  may  only  weigh  three  or  four  ounces, 
and  Fagge  gives,  as  an  extreme  instance,  a  pair  recorded  by 
Wilks  as  weighing  thirty  grains  under  one  ounce  and  a  half. 
The  shape  of  the  kidney  is  not  materially  altered,  except  from 
some  irregularity  in  the  rate  of  contraction  in  different  parts, 
Tlie  capsule  is  adherent,  and  stripped  off  carries  with  it  small 
portions  of  i-enal  tissue ;  the  whole  surface  of  the  kidney  is  then 
seen  to  be  covered  with  minute  elevations  (granulations)  of  y'^  to 
^  inch  in  size,  with  intervening  depressions,  and  here  and  there 
may  be  cysts  varying  from  ^  to  }  inch  in  diameter,  and  contain- 
ing a  cleai-  fluid  or  colloid  material.  The  colour  is  mostly 
brownish-red,  or  dark  red  or  pink,  varying  somewhat  with  the 
vascularity  and  the  amount  of  interstitial  tissue.  The  whole 
organ  ia  tough ;  on  section  the  cortex  is  found  to  be  very  narrow, 
sometimes  reduced  to  J  or  ^  inch  ;  tiie  pyramids  are  also  smaller 
than  normal,  and  generally  somewhat  darker  in  colour  than  the 
cortex.  Cysts  may  be  present  in  the  substance  of  the  organ,  and 
the  divided  vessels  often  stand  out  prominently  on  account  of 
their  abnormal  thickness. 

On  microscopical  examination  it  is  seen  that  the  anatomy  of 
the  organ  is  much  altered.  Here  and  there  are  patches  infiltrated 
with  leucocytes ;  these  are  most  abundant  in  recent  cases.  In 
very  old  cases  they  have  given  place  to  the  fibrous  tissue,  by  the 
contraction  of  which  the  kidney  has  been  so  reduced  in  size. 
The  Malpighian  capsules  are  thickened ;  many  of  the  tufts  are 
atrophied,  and  converted  into  fibrous  nodules ;  and  from  the 
atrophy  of  intervening  tissue  the  glomeruli  are  oft«n  crowded 
together  irregularly. 

In  earlier  stages  there  is  some  degeneration  of  the  epithelium 
of  the  tubules,  similar  to  that  of  the  acuter  forms,  but  slower  in 
its  course ;  ami  shed  epithelium,  leucocytes,  and  hyaline  casts  are 
seen  in  difl'ei'ent  tubes.  later  the  tubes  become  atrophied,  partly 
by  pi-essure  of  the  new  connective  tissue,  partly  in  consequence 
of  the  atrophy  of  the  glomeruli,  whose  absence  must  deprive  the 
tubes  of  their  function,  both  by  the  non-secretion  of  water,  and 
by  the  obstruction  to  the  intertubular  circulation  which  the 
atrophy  of  a  glomerulus  carries  with  it.  The  cysts  arise  from 
local  obstructions  to  the  tubes. 

In  the  above  description  it  is  assumed  that  the  lesion  is  chiefly 
and  primarily  inflammatory,  though  ot  very  slow  development; 
but  it  is  right  to  mention  that  such  a  view  is  not  held  by  all. 
Striimpell  re^rds  the  leeion  as  essentially  degenerative,  beginning 
i,n  the  epithelium  o^  the  tubules  and  the  glomeruli,  wid  followed^ 
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\n  MeoBitiry  infiltration  iind  oontractioa.  OremfieU  beli«ve«i 
UKt  the  first  change  taitem  pliu«  in  the  glomemli,  nnd  that  th«ir 
atrophy  neceadtatee  the  other  chuiges.  Ziegler  odiI  other  G«nittn 
writ«r8  epeak  of  an  arterio-aelerotic  Hda«y  as  difierent  frcnn  tfa« 
kidnej  of  chronic  interstitial  nephritis.  The  first  change  bOcea 
place  in  the  arteries,  which  become  thickened,  otetmet  the  blood- 
Hopply,  and  hence  lead  to  atrophy.  There  i^,  according  to  tlwa«j 
no  indimtioD.  It  occurs  in  old  people,  and  in  chronic  lead-^' 
poi>Kining.  This  form  is  clearly  included  by  English  writers  nnder^ 
cirri)o«iH  and  granolar  kidney. 

Symphmu. — The  oaaet  of  chronic  interstitial  nephritis  is  gene- 
nilly  ijuite  slow,  and  marked  by  few  distinctive  features.  Ottea, 
indeed,  the  kidneys  are  found  granular  in  patients  who  die  ol 
other  diseases,  or  one  is  struck  down  by  cerebral  hsmorrhag^ 
without  any  symptom  having  attracted  attention  to  the  cooditioQ 
of  these  organs.  Amongst  early  symptoms,  which,  occurring  in  a 
middle-aged  person,  should  make  one  think  of  granular  kidney,  if 
not  accounted  for  in  other  ways,  are  recurring  or  persistent  head- 
ache, nausea  and  %'omiting,  shortness  of  breath,  anemia,  loss  of 
appetit«,  and  general  weakness.  Often  quite  early  it  may  bo 
elicited,  that  the  patient  is  passing  a  large  quantity  of  wKter, 
especially  that  he  has  to  get  up  frequently  at  night  to  empty  his 
bladder,  and  that  the  urine  ia  pale  and  abundant.  Occamonally 
no  symptom  may  be  sufficiently  prominent  until  the  sight  is 
afiected  by  renal  ratinitis,  and  the  patient's  eyes  are  esaminfid ' 
with  the  ophthalmoscope. 

The  urine  is  quite  normal  at  first ;  but  in  course  of  time  it 
becomes  abundant,  pale  in  colour,  almost  watery,  and  of  low 
specific  gravity,  1005  to  1012.  The  solids,  including  the  urea,  ai« 
below  the  normal.  The  quantity  of  albumen  is  small,  often  a 
mere  trace,  generally  not  more  than  '.5  per  cent.  It  may  be  for 
daj's  entirely  absent,  or  it  is  more  abundant  at  one  time  in 
the  day  than  another.  The  urine  is  quite  clear,  or  throws  down 
a  very  scanty  deposit,  in  which  a  few  hyaline  or  granular  casta  ■ 
may  be  found.  There  is  not  at  first  any  dropsy.  Even  aftar 
albuminuria  has  been  recognised  some  time,  there  may  be  no  more 
than  a  slight  ffidema  of  the  ankles,  or  a  little  pulfiness  of  the 
eyelids,  or  a  watery  conjunctiva.  If  the  diwpsy  becomes  con- 
siderable, it  either  has  the  chai-acters  of  the  cardiac  form,  and  is 
the  result  of  the  secondary  implication  of  the  heart,  or  it  ia  a  renal 
dropsy,  and  is  due  to  the  supervention  of  acut«  nephritis  upon 
the  chronic  disease.  The  heart  and  pulse  i-eveal  the  changes  in 
the  circulation  that  have  been  described.  The  impulse  of  the 
heart  is  displaced  outwards,  the  aortic  second  sound  in  accen- 
tuated, and  the  first  sound  is  perlmps  reduplicated.  The  pulse  is 
hard  and  cord-like ;  the  arteiies  may  be  rigid  and  ntheromatous. 

In  such  a  condition  the  patient  mftv  eontinue  for  se^'eral  months 
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or  years,  with  varying  health,  but  without  any  serious  symptoms. 
But  finally  life  is  endangered  by  the  several  complications  which 
have  been  indicated  in  the  summary  at  the  banning  of  this 
chapter.  Cerebral  hamwrrhage  carries  off  a  certain  proportion  of 
cases.  It  may  occur  in  the  cerebrum,  in  the  pons,  or  in  the  meninges, 
and  results  in  apoplectic  coma  or  paralysis  of  varying  degrees, 
according  to  its  extent  and  situation.  Pleurisy,  perica/rditiSf  and 
jmeumonia  not  infrequently  occur,  and  more  rarely  peritonitis. 
Uncontrollable  vomiting  is  often  the  cause  of  death,  and  sometimes 
constant  diarrhoea.  The  symptoms  called  chronic  uraemia  are  more 
frequent  than  coma  or  convulsions. 

The  most  important  feature  of  chronic  Bright*s  disease,  from  the 
clinical  point  of  view,  is  its  effect  upon  the  heart.  This  organ  at 
first  hypertrophies,  to  overcome  the  resistance  in  the  arterioles, 
but  subsequently  dilatation  is  added.  As  this  becomes  more 
pronounced  a  systolic  miumur  is  produced  at  the  apex  either  from 
eddies  set  up  in  the  dilated  ventricle,  or  from  actual  regurgitation 
through  a  widened  mitral  orifice,  for  which  the  valve  has  become 
insufficient.  Finally,  the  heart  becomes  irregular  in  its  action, 
the  other  cavities  are  involved  in  turn,  and  a  condition  of  in 
efficiency  is  produced  identical  with  that  of  mitral  valvular  disease. 
Pulmonary  congestion,  perhaps  with  htemorrhage,  hepatic  engorge- 
ment, ascites,  and  dropsy  of  the  lower  extremities  follow  upon 
this,  and  the  urine  is  altered  in  the  same  manner  as  it  is  by  a 
primary  valvular  disease — that  is  to  say,  it  becomes  scanty,  high- 
coloured,  and  deposits  luutes,  thus  entirely  losing  the  character- 
istics of  the  urine  of  granular  kidney.  The  pulse  may  for  some 
time  retain  its  hardness,  but  eventually  in  some  cases  may  become 
indistinguishable  from  the  pulse  of  mitral  disease.  Finally,  death 
may  take  place  fi-om  cardiac  failure. 

Diagnosis. — Chronic  interstitial  nephritis  must  not  too  hastily 
be  assumed  from  the  detection  of  a  small  quantity  of  albumen  in 
the  urine  of  a  middle-aged  person.  The  early  symptoms  must  be 
carefully  inquired  into,  the  heart  and  pulse  investigated,  and  the 
unne  examined  on  several  occasions.  In  their  typical  conditions 
there  can  be  no  difficulty  in  distinguishing  chronic  tubal  nephritis 
from  cirrhosis  of  the  kidney.  In  the  former  there  are  general 
dropsy,  scanty  unne,  much  albumen,  and  casts  of  all  kinds ;  in  the 
latter  we  see  little  or  no  dropsy,  much  urine,  a  small  quantity  of 
albumen,  few  or  no  casts,  and  there  may  be  a  very  long  history. 
But  in  the  later  stages  of  tubal  nephritis,  it  may  more  closely 
resemble  cirrhosis,  and  cirrhosis  may  be  complicated  by  an  acute 
tubal  attack.  The  history  will  be  of  much  importance  in  each 
case.  It  is  often  very  difficult,  or  even  impossible,  to  determine 
whether  a  case  is  one  of  primary  heart-disease  with  albuminuria 
from  congested  kidneys,  or  one  of  cirrhosis  of  the  kidney  with 
secondary  dilatation  and  hypertrophy  of  the  heart.     One  must 
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look  for  data  in  the  history,  the  condition  of  the  urine,  the  pulse, 
and  the  nature  of  any  cardiac  murmurs.  It  has  ah^eady  been  . 
said  that  the  urine  of  chronic  renal  disease  may  in  time  assume 
all  the  characters  of  heart-disease ;  nor  can  the  pulse  be  absolutely 
relied  upon.  A  localised  systolic  murmur  at  the  apex  may  occur 
in  both  cases ;  diastolic  or  presystolic  mitral,  and  much  more  aortic 
murmurs,  would  be  in  favoiu*  of  primary  heart-disease.  A  mitral 
regurgitimt  murmur  heard  behind  would  be  of  doubtful  signifi- 
cance. Previous  attacks  of  rheumatism  or  of  cardiac  trouble  from 
which  the  patient  had  temporarily  recovered  would  be  somewhat 
in  favour  of  valvular  lesions. 

Prognosis. — This  is  unfavourable,  but  much  improvement  may 
take  place,  and  life  may  be  prolonged  in  some  cases  to  an  ad- 
vanced age.  The  greater  the  extent  to  which  the  heart  is  impli- 
cated the  shorter  is  the  expectation  of  life,  and  the  occurrence  of 
retinal  changes  is  generally  the  indication  of  a  short  future. 

Treatment. — After  the  removal  of  any  condition  which  can  be 
safely  regarded  as  the  cause  of  the  nephritis — i.e.,  alcohol,  lead, 
constant  exposure  to  cold,  &c. — the  objects  should  be  (1)  to 
diminish  the  call  upon  the  excretory  power  of  the  kidney ;  (2)  to 
reduce  arterial  tension,  and  the  consequent  strain  upon  the  heart 
and  vessels;  (3)  to  remove  anaemia;  and  (4)  to  treat  special, 
complications  as  they  arise. 

More  or  less  perfect  rest,  milk  diet,  the  use  of  diaphoretics, 
and  occasional  purgatives  will  fulfil  the  first  indication.  Not 
that  absolute  rest  is  practicable  throughout  the  whole  course, 
which  may  be  many  years,  but  it  may  be  enforced  when  symptoms 
are  serious,  and  at  all  times  over-exertion  and  strain  ^oidd  be 
avoided.  Similarly,  at  times  of  comparative  health,  or  improve- 
ment, the  diet  may  largely  consist  of  milk  and  farinaceous  food. 
Meat  should  be  reduced  to  a  minimum,  and  alcohol  should  be 
entirely  stopped,  or  amount  at  most  to  a  glass  of  claret  or  dry 
sherry.  The  patient  should  be  warmly  clothed,  and  residence  in 
a  genial  climate  is  of  gi*eat  benefit. 

The  second  indication  is  also  fulfilled  in  the  same  way ;  but  it 
may  also  be  assisted  by  the  use  of  nitro-glycerine,  given  in  doses 
of  yj^  minim  daily,  or  twice  daily,  and  gradually  increased.  This 
drug  reduces  tension  by  dilating  the  ai-terioles,  and  often  relieves 
the  troublesome  symptoms  of  headache  and  dyspnoea,  which  may 
occur  in  renal  cirrhosis.  Purgatives  and  diaphoretics  both  reduce 
tension,  and  assist  in  eliminating  materials  that  are  normally 
excreted  by  the  kidneys. 

Various  preparations  of  iron  should  be  given  for  the  ansemia. 

Among  the  complications  which  requii'e  treatment  are  ursemia, 
headache,  vomiting,  and  cardiac  dilatiition  and  failure.  The 
treatment  of  uraemia  has  been  already  given  (p.  802).  For  head- 
ache Balfe  reconuneuds  20  drops  o^  dilute  nitrig  acid  in  water ; 
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pilocarpine  injections  may  also  be  employed.  For  vomiting, 
effervescing  mixtures,  dilute  hydrocyanic  acid,  a  few  drops  of 
tincture  of  iodine  in  water  every  hour,  or  a  cold  compress  or 
blister  to  the  epigastrium  may  be  tried.  For  the  cardiac  sym- 
ptoms, which  result  from  dilatation  and  feeble  contraction  of  the 
ventricle,  digitalis  should  be  given,  the  bowels  should  be  kept 
open,  and  generally  the  case  should  be  treated  like  one  of  heart- 
disease. 
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It  is  well  to  deal  here  with  a  group  of  cases  of  nephritis  already 
alluded  to  once  or  twice  under  the  above  title.  They  result,  first 
from  various  diseases  of  the  ureter,  bladder,  and  urethra,  by 
which  the  passage  of  urine  is  interfered  with ;  for  instance,  calculus, 
the  pressure  of  tumours  on  the  ureters,  tubercular  growth  in  the 
ureter,  hypertrophy  and  thickening  of  the  bladder  obstructing  the 
orifices  of  the  ureters,  cystitis,  and  prostatic  enlargement ;  secondly, 
from  septic  conditions  of  the  same  parts  following  upon  stricture, 
cystitis,  &c 

The  following  three  forms  may  be  recognised :  they  may,  how- 
ever, be  associated  together  in  the  same  kidney : — 

Chronic  Intebstitial  Nephbitis. 

This  is  due  to  the  increased  pressure  of  urine  behind  an  obstruc- 
tion. If  the  obstruction  is  of  long  duration,  the  ureter  and  pelvis 
of  the  kidney  become  enormously  dilated,  and  a  hydronephrosis 
is  produced,  with  more  or  less  atrophy  of  the  renal  substance ;  but 
in  the  earlier  stages  the  kidney  becomes  indurated  from  chronic 
interstitial  change.  This  stage  is  not  infrequently  seen  in  women 
after  death  from  malignant  disease  of  the  uterus  and  vagina,  which 
obstructs  the  ureter,  but  causes  fatal  symptoms  too  soon  to  allow 
the  formation  of  a  complete  hydronephrosis.  The  kidneys  are 
pale  pink,  or  pale  yellow,  of  about  normal  size,  and  very  hard ;  on 
section,  there  is  some  dilatation  of  the  pelvis  and  the  calices,  and  a 
little  wasting  of  the  pyramids,  while  the  cortex  is  relatively  broad. 
Under  the  microscope  there  is  found  infiltration  of  the  organ  with 
leucocytes,  chiefly  around  the  Malpighian  capsules,  and  in  the 
intertubular  tissue ;  there  is  also  some  glomerular  change,  with  a 
slight  alteration  of  the  tubal  epithelium.  In  certain  cases  the 
process  may  go  on  to  conti*action  of  the  new  tissue,  and  the  pro- 
duction of  cicatrices. 

The  Symptoms  are  not  prominent,  and  the  condition  of  the 
urine  is  liable  to  be  masked  by  the  primary  lesions  of  the  ureter 
and  bladder.     Albuminuria  may  or  may  not  be  present ;  the  urine 
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is  generally  abundant  and  of  low  specific  gravity.  The  disease 
affects  one  or  both  kidneys,  according  to  the  position  of  the 
obstructing  lesion. 

Acute  or  Subacute  Diffuse  Nephbitis. 

This  is  mainly  an  acute  interstitial  and  glomerular  nephritis, 
associated  in  some  cases  with  inflammation  of  the  pelvis  of  the 
kidney,  or  pyelitis  (M.  Beck).  Both  kidneys  are  affected.  They 
are  swollen,  pale  yellow,  or  yellow  mottled  with  red,  with  pro- 
minent stellate  veins.  On  section,  the  cortex  is  pale,  or  mottled, 
the  pyramids  often  dark.  Under  the  microscope,  the  intertubular 
tissue  and  the  space  between  the  Malpighian  capsule  and  the  tuft 
of  vessels  are  seen  to  be  crowded  with  ix)und  cells,  but  the  tubules 
show  comparatively  little  change,  only  some  granular  epithelium, 
with  round  cells  wliich  may  have  extravasated  from  the  interstitial 
spaces. 

This  form  of  nephritis  is  sometimes  set  up  by  operations  about 
the  urinary  organs,  or  by  washing  out  the  bladder ;  in  which  cases 
the  preceding  condition  of  high  pressure  or  of  sepsis  will  obviously 
act  as  a  predisposing  cause. 

The  Symptoms  begin  suddenly  with  chill  and  rigor ;  and 
often  there  is  moderate  fever  of  intermittent  type,  the  tempera- 
ture being  normal  in  the  morning,  and  from  99  to  101°  in  the 
evening.  The  urine  is  natural  in  amount,  or  abundant  if  there 
has  been  increased  urimuy  pressure  for  some  time  previously. 
There  is  a  small  quantity  of  albumen,  and  there  may  be  hyaline 
casts ;  but  often  these  data  are  masked  by  the  condition  of  the 
lower  urinary  passages — e.g,,  the  presence  of  cystitis.  The 
general  symptoms  are  weakness,  languor,  drowsiness,  thirst, 
loss  of  appetite,  nausea,  and  occasional  vomiting.  Improve- 
ment may  take  place  slowly,  or  death  from  more  acute  nephritis, 
from  suppurative  nephritis,  fi*om  exhaustion,  or  some  inter- 
current disease. 

Suppurative  Nephritis. 

When  suppuration  of  the  substance  of  the  kidney  is  secondary 
to  lesions  of  the  lower  urinary  passages,  it  is  frequently  associated 
with  pyelitis,  and  hence  is  often  termed  pyelo-nephritia.  All  those 
causes  which  produce  obstruction  to  the  passage  of  urine,  disten- 
sion of  the  urinary  passages,  and  cystitis,  may  ultimately  result  in 
suppurative  nephritis  ;  for  instance,  stricture  of  the  urethra,  pro- 
static enlargement,  and  calculus;  various  diseases  of  the  pelvic 
organs,  uterus,  ovaries,  and  appendages  in  the  female,  which 
involve  the  bladder  or  ureters ;  and  paralysis  of  the  bladder  from 
spinal  injury,  spinal  disease,  or  myelitis. 

Anatomy. — The  kidney  is  usually  enlarged  and  softened.     The 
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surface  is  mottled  pale  yeUow  and  red,  and  presents  several  small 
points  of  suppuration,  some  of  which  may  be  torn  open  when  the 
capsule  is  stripped  off.  On  section,  the  cortex  shows  the  same 
mottled  colour,  the  pyramids  are  usually  red  and  congested,  and 
the  kidney  has  the  appearance  of  one  in  a  state  of  acute  inter- 
stitial nephritis.  The  characteristic  feature  is  the  presence  of 
numerous  yellow  streaks  of  pus,  stretching  in  a  radial  direction 
from  the  surface  inwards  through  the  cortex,  and  even  into  the 
pyramids.  They  are  sometimes  wedge-shaped,  or  conical,  with 
the  base  at  the  sui*face,  in  other  cases  simply  linear.  Under  the 
microscope  the  kidney  is  seen  to  be  acutely  inflamed ;  there  are 
numerous  leucocytes  in  the  intertubular  tissue,  some  glomerular 
inflammation,  and  swelling  and  nuclear  proliferation  of  the 
epithelium  of  the  tubes. 

In  the  majority  of  cases,  no  doubt,  infection  by  micro-organisms 
takes  place  upweoxis  along  the  ureter,  pelvis  of  the  kidney,  and 
renal  tubules.  In  other  instances  the  infection  is  conveyed  by 
the  blood-vessels  or  lymphatics. 

Symptoms. — It  will  be  understood  that  the  patient  who  suffers 
from  this  form  of  suppurative  nephritis  is  generally  already  the 
subject  of  stricture  of  the  urethra,  enlarged  prostate,  cancer  of 
the  uterus,  or  of  cystitis  from  retention  of  urine  in  spinal  disease. 
The  first  symptoms  are  often  chills  or  rigors,  with  a  rise  of  tem- 
perature to  104°,  105°,  or  106°,  and  there  may  be  a  regular 
intermittent  or  remittent  fever.  Then  follow  the  characteristics 
of  a  typhoid  or  septicaemic  condition — ^loss  of  appetite,  dry  brown 
fissured  tongue,  nausea  and  vomiting,  sometimes  diarrhoea,  sweat- 
ing, and  rapid  emaciation.  The  patient  is  somnolent,  in  a  more 
or  less  dreamy  state,  but  without  actual  coma  or  delirium,  till 
quite  the  last.  The  pupils  vary,  and  have  no  special  significance. 
The  pulse  is  quick  and  feeble.  Lumbar  pain  is  sometimes  present, 
and  there  is  generally  some  tenderness  on  deep  pressure  in  the 
loins.  The  state  of  the  urine  is  determined  by  the  preceding 
disease ;  it  may  thus  contain  pus,  mucus,  blood,  or  albumen  ;  and 
it  may  be  difficult  to  recognise  any  additional  albumen,  or  even 
the  hyaline  casts,  or  the  epithelial  cells  which  result  from  an 
acute  nephi-itis.  In  some  cases,  on  the  other  hand,  renal  and 
pelvic  epithelium  and  hyaline  casts  are  found  in  sufficient  quan- 
tity. The  urine  is  often  abundant,  and  the  urea  not  much 
diminished ;  a  considerable  decrease  may  be  due  to  preceding 
chronic  nephritis.  H.  Morris  notes  that  in  cases  with  inter- 
mitting fever,  the  quantity  of  urine  is  often  greater  during  the 
febrile  periods  than  between  them. 

The  duration  of  the  illness  is  not  more  than  four  weeks,  and 
may  be  so  short  as  three  or  four  days. 

Diagnosis.— The  occurrence  of  pyelo-nephritis  in  cases  of 
disease  of  the  bladder  and  ureters  is  generally  signalised  by  the 
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fever  and  the  typhoid  condition.  It  is  likely  to  be  confounded 
with  pyaemia,  other  forms  of  septicsemia,  enteric  fever,  peritonitis, 
and  ague.  In  pycemia  one  looks  for  secondary  abscesses,  which 
are  absent  in  pyelo-nephritis.  The  temperature  of  pyaemia  shows 
a  more  extensive  range,  and  the  rigors  are  followed  by  profuse 
sweating.  Milder  forms  of  septiccBmia  are  almost  indistinguish- 
able from  pyelo-nephritis;  in  the  acute  forms  there  are  more 
restlessness  and  anxiety.  Purpura  and  internal  ecchymoses  do 
not  occur  in  pyelo-nephritis.  In  enteric  fever  the  typhoid  state 
is  more  slowly  developed.  Rose  spots,  typical  motions,  and  the 
regular  curve  of  temperature  are  in  its  favour ;  while  rigors  and 
an  irr^ular  fever  would  speak  strongly  for  suppurating  kidney. 
Peritonitis,  which  may  arise  from  lesions  of  the  bladder,  is  recog- 
nised by  the  absence  of  rigor,  the  greater  pain,  and  more  severe 
vomiting.  In  ague,  the  intervals  between  the  rigors  are  apyretic 
and  almost  healthy. 

Treatment. — That  suppurative  nephritis  may  supervene, 
should  always  be  borne  in  mind  in  die  treatment  of  diseases 
of  the  urinary  organs  ;  and  it  should,  as  far  as  possible,  be  pre- 
vented by  dealing  with  its  cause.  Where  cystitis  is  the  main 
difficulty,  as  in  spinal  cases,  the  bladder  should  be  regularly 
emptied  by  the  catheter,  and  irrigated  with  some  antiseptic 
solution,  such  as  salicylate  of  sodium  (5  gr.  to  1  oz.),  quinine, 
(1  or  2  gr.  to  1  oz.),  or  borax  (5  gr.  to  1  oz.).  When  suppurative 
nephritis  has  declared  itself,  ti*eatment  is  of  little  avail.  The 
patient  should  be  supported  by  nutritious  but  easily-digestible 
food.  The  action  of  the  skin  should  be  promoted  by  vapour  or 
hot-air  baths.  If  there  is  much  lumbar  pain,  hot  sand  may  be 
placed  on  the  loins,  or  dry-cupping  may  be  employed.  The  bowels 
should  be  kept  active.  Internally,  quinine,  with  small  doses  of 
opium  or  Uq.  morphinse,  seems  the  best  remedy  to  give. 


METASTATIC  NEPHRITIS. 

Metastatic  abscesses  occur  in  pyaemia  and  occasionally  in  fncUig- 
nant  endocarditis  as  the  result  of  micro-organisms  being  conveyed 
by  the  blood-vessels  to  the  kidneys. 

Pysemic  abscesses  are  genei^ly  scattered  through  the  cortex  of 
the  kidney ;  are  of  small  size,  more  or  less  elongated,  and  some- 
times conical ;  and  are  surrounded  with  a  i^ed  zone  of  vascularity. 
Their  occurrence  does  not  obWously  add  to  the  symptoms  of 
pyaemia.  Albuminuria  may  oceui*  independently  of  them,  and 
cannot  therefore  be  held  to  indicate  their  presence. 

In  malignant  endocarditis,  the  abscesses  may  arise  from  the 
breaking  down  of  embolic  infarcts  of  various  sizes.     These  are 
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conical,  but  generally  have  a  different  shape  from  the  abscesses  of 
pyelo-nephritia,  the  base  being  relatively  broader.  Embolic  infarc- 
tion may  be  indicated  by  pain  and  by  blood  and  albumen  in  the 
urine,  but  albumen  occurring  alone  in  the  course  of  endocarditiB 
does  not  of  necessity  indicate  suppuration. 

Sometimes,  both  in  pysmia  and  endocarditis,  there  may  be  one 
or  two  large  abscesses,  instead  of  several  small  ones. 


PEBIHEPHBITIS  AND  PEBIHEPHBIC 
ABSCESS, 

Perinephritis  ia  the  term  used  for  inflammation  of  the  cellular 
and  adipose  tissues  around  the  kidney. 

ifitioiogy.— It  arises: — 1.  From  injury — such  as  blows,  kicks, 
or  strains.  2.  From  the  extension  of  inflammatiOD  from  the 
kidney,  the  pelvis  of  the  kidney,  or  the  ureter.  This  may  be  the 
result  of  suppurative  pyelitis,  pyonephrosis,  tubercle  of  the  kidney, 
or  calculus,  which  either  seta  up  pyelitis,  or  itself  ulcerates  through 
the  kidney  or  pelvis.  3.  From  inflammation,  especially  suppura- 
tion, in  more  distant  parts  spreading  to  the  perinephric  tissue ; 
for  instance,  pelvic  cellulitis,  perityphlitis,  abscess  of  the  liver  or 
spleen,  caries  of  the  spine  and  psoas  abscess,  or  inflammation  of 
the  gall-bladder. 

Pathology. — The  perinephral  tissue  in  different  cases  under- 
goes all  the  changes  that  may  take  place  in  other  inflamed  tissues. 
In  early  stages  it  is  vascular,  cedematous,  and  infiltrated ;  then 
points  of  suppuration  occur,  and  finally  one  lajge  abscess  is  formed. 
The  pus  is  free  from  odour,  or  very  offensive  ;  or  it  has  a  ftecal 
odour,  from  contiguity  with  the  bowel.  Sometimes  shreds  of 
gangi'Cnous  tissue  are  present.  The  kidney  may  be  infiltrated 
or  softened  in  the  middle  of  the  abscess.  Occasionally  the  peri- 
nephral tissue  is  indurated  by  a  more  chronic  process. 

Symptoms. — These  are  to  a  certain  extent  those  which  accom- 
pany othei'  inflammatory  processes.  The  onset  may  be  insidious, 
when  there  is  nothing  but  some  dull  aching  pain;  in  other  cases 
it  will  be  marked  by  rigor,  with  elevation  of  temperature,  which 
continues  uniformly  high,  or  is  intermittent  in  character.  The 
pain  is  deep-seated,  in  the  loin  or  side  of  the  abdomen,  and  radiates 
to  the  hypogastrium,  groin,  or  genitals.  The  pain  in  the  loin  is 
increased  by  pressure,  and  on  examination  a  certain  amount  of 
fulness  or  resistance  may  be  felt  in  that  region.  This  examination 
should  always  be  conducted  by  the  bimanual  method  described  in 
the  examination  of  the  abdomen  (p.  583). 

As  the  ca«e  progresses,  a  more  or  lees  extensive  fuTHOur  occupies 
the  space  between  the  last  rib  and  the  crest  <^  the  ilium,  unif  onoly 
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dull,  bulging  the  flank,  causing  cedema  of  the  loin,  and  perh&pii 
fluctuating.  The  leg  of  the  same  side  is  often  flexed  at  the  hip- 
joint,  and  attempted  extension  causes  pain ;  attention  has  also 
been  called  (by  Gibtiey)  to  the  peculiar  way  in  which  a  patient 
stands  who  has  perinephritis,  and  this  even  when  the  inflaminatioD 
has  not  reached  the  stage  ot  abscess.  The  body  is  bent  over  to  the 
affected  side,  the  hip  is  a  little  flexed,  and  the  hand  reets  on  the 
Hame  thigh.  A  certain  resemblance  to  hip-joint  disease  is  thus 
often  assumed. 

The  uriae  is  not  necessarily  affected ;  if  the  inflammation  has 
resulted  from  ulcei-ation  of  the  kidney,  pelvis,  or  ureter,  pus  from 
the  perinephiic  abscess  may  pass  into  the  urine  {pyuria).  In 
other  cases  albuminuria  may  occur  from  pressing  of  the  abscees  on 
the  renal  vein. 

When  pus  forms,  it  is  generally  situated  at  first  between  the 
kidney  and  the  lumbar  muscles,  and  may  make  its  way  in 
vaiioua  directions,  unless  evacuated  by  surgical  means.  U  ex- 
ternally, it  usually  presents  between  the  edges  of  the  latissimus 
dorsi  and  the  external  oblique  muscles ;  or  it  may  pass  down- 
wards and  point  under  Foupart's  ligament.  In  other  cases  it 
opens  into  the  colon,  ileum  or  stomach  ;  into  the  ureter,  bladder, 
or  vagina ;  or  into  the  peritoneum,  causing  peritonitis.  Or  it 
perforates  the  diaphragm  and  sets  up  pneumonia,  pleurisy,  and 
empyema.  Indeed,  without  perforation,  it  may  cause  pleuritic 
effusions,  or  merely  compress  the  base  of  the  lung  by  raising  the 
diaphragm. 

Diagnosis. — The  conditions  that  are  most  likely  to  he  mistaken 
foi'  perinepliritis  or  perinefihric  abscess  are  lumbigo,  spinal  caries, 
cancer  and  tumoura  of  the  kidney,  hydronephrosis  and  pyone- 
phrosis, appendicitis,  ftecal  accumulations,  splenic  and  hepatic 
tumours.  The  careful  localisation  of  the  lesion  will  distinguish  it 
from  spinal  caiies,  hepatic  and  splenic  tumours,  and  appendicitis. 
Feecal  accumulations,  cancer  of  the  kidney,  and  hydronephrosis, 
are  not  accompanied  by  fever  ;  nor  is  lumbago,  and  this  is  often  a 
bilateral  trouble.  The  lateral  inclination  of  the  body  in  standing  is 
a  useful  guide,  but  hardly  serves  in  distinguishing  it  from  hip- 
joint  disease  and  psoas  abscess. 

Treatment. — This  is  mainly  sui-gical.  Local  applications  and 
opiates  will  relieve  pain.  If  pus  has  formed  it  should  be  let  out 
as  soon  as  possible. 


PYELITIS  AND  FTONEFHROSIS. 

.£tiolog7. — Inflammation  of  the  pelvis  of  the  kidney,  or  pye- 
litis, arises  from  several  causes,  of  which  the  following  haVe  been 
recc^nised: — (1)  The  action  of  turpentine  and  cantharides  whra 
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given  internally.  (3)  Febrile  disorders,  such  as  enteric  and 
typhus  fever,  the  exanthemata  and  pymnia,  as  well  as  scurvy, 
diphtheria,  and  cholera.  (3)  It  occurs,  to  a  slight  extent,  in 
Bright's  disease  and  diabetes ;  in  the  latter,  probably  as  a  result 
of  the  in'itation  of  the  saccharine  urine.  (4)  Many  cases  are  due 
to  a  definite  local  cause,  such  as  the  irritation  of  foreign  bodies  in 
the  pelvis  and  infundibula  of  the  kidney,  especially  calculi  and 
gravel,  but  also  hydatids,  blood-clots,  cancer,  and  tubercle. 
(5)  Obstruction  to  the  passage  of  urine  may  also  lead  to  it  by 
decompositions  of  the  retained  urine.  (6)  Inflammation  may 
spread  along  the  urfiter  to  the  pelvis,  in  cases  of  cystitis  and  other 
forms  of  inflammation  in  the  urinary  passages.  It  is  somewhat 
doubtful  how  far  cold  may  directly  produce  pyelitis.  The  causes 
under  the  fourth,  fifth,  and  sixth  heads  are  much  the  most  frequent, 
and  it  will  be  seen  that  these  include  the  usual  causes  of  sup- 
purating kidney,  already  described.  Indeed,  as  already  stated, 
pyelitis  is  constantly  associated  with  that  condition  (pyelo- 
nephritis) or  with  cystitis  (pyelo-oystitis). 

Morbid  Anatomr. — An  acute  or  chronic  form  may  he  distin- 
guished. In  acute  pydilig,  the  mucous  membrane  is  swollen,  its 
vessels  injected,  and  the  surface  covered  with  muco-pus ;  there 
are  often  small  spots  of  haemorrhage,  and  sometimes  Uie  inflam- 
miition  bikes  on  a  diphtheritic  form,  patches  of  membrane  adhering 
to  the  surface  here  and  there.  In  calculous  pyelitis,  there  may 
be  ulceration  of  the  surface  from  the  presence  of  the  stone ;  and 
such  ulceration  may,  as  already  indicated,  lead  to  perforation  and 
perinephritis.  Chronic  pyelitis,  in  which  the  membrane  has  a 
white  or  ash-grey  colour,  is  often  the  result  of  long-continued 
obstruction  ;  and  accordingly  there  is  at  the  same  time  dilatation 
of  the  pelvis,  infundibula,  and  calicos,  with  flattening  of  the 
pyramids,  and  more  or  less  atrophy  of  the  renal  structure.  As  a 
result  of  the  pyelitis,  pus  and  urine  may  accumulate  to  such  an 
extent  as  to  form  a  perceptible  tumour  (pyonephroBts) ;  and  the 
fluid  so  retained  may  from  time  to  time,  through  a  change  in  the 
obstructing  conditions  {e.g.,  shifting  of  a  calculus),  be  discharged 
into  the  bladder,  so  that  the  renal  tumour  subsides,  and  the  urine 
suddenly  contains  a  quantity  of  pus.  Sometimes  a  pyonephrosis 
will  open  like  perinephric  abscess  in  various  directions,  such  as 
into  the  loin,  the  iliac  fossa,  the  bowel,  the  peritoneum,  or  the 
chest.  In  the  renal  pelvis  there  may  be,  besides  pus  and  urine, 
blood,  calculi,  or  other  foreign  bodies  which  have  set  up  the 
mischief ;  and  the  urinary  salts  may  be  deposited,  namely,  urates 
in  acid  urine,  and  phosphates,  if  the  urine  is  alkaline  or  ainm«>- 
niacal,  as  it  often  is.  The  kidney  is  the  subject  of  consecutive 
nephritis,  either  suppurative  or  interstitial,  with  more  or  less 
dilatation  and  atrophy.  In  some  old  cases  the  organ  is  so 
atrophied  as  to  consist  of  little  else  than  its  capsule,  and  septa 
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forming  cavities  which  contain  putty-like  masses,  the  result  of  the 

inspisHRtion  of  pus  and  the  deposit  of  amorphous  phosphates. 

Symptoms. — In  most  ai&es  the  liymptoms  of  pyelitis  are  oom- 
bined  with  tliose  of  the  lesions  which  have  caused  it.  There  is 
frequently  some  dull,  aching  paiti  in  the  loins,  increased  on 
pressure.  The  results  of  the  inflammation  generally  show  them- 
selves in  the  urine.  In  early  stages,  there  are  some  mucus,  a  few 
pus  cells,  epithelial  cells  from  the  pelvis  and  infundibula,  and 
perhaps  bloi>ii.  The  cells  of  the  pelvic  and  infundibular  epithelium 
are  mostly  conical,  pyriform,  tailed,  or  fusiform  id  shape.  The 
urine  is  acid,  and  contains  a  mere  trace  of  albumen. 

In  later  stages,  the  urine  contains  pus  in  notable  quantitiea. 

Pyuria. — When  such  urine  is  passed  it  is  turbid,  and  as  it 
settles  the  pus  forms  a  veiy  pale  yellow  creamy  deposit  at  the 
bottom  of  the  glass,  and  mixes  with  the  urine  only  just  at  the  line 
of  junction.  The  nature  of  this  deposit  can  be  determined  by 
chemical  testn,  and  by  the  microscope. 

The  usual  chemioal  teat  is  this : — The  supernatant  liquid  is 
poured  off,  and  some  liquor  potassce  or  liquor  ammoniEe  is  added 
to  the  deposit ;  it  quickly  loses  its  colour,  becomes  translucent,  and 
changes  into  a  viscid,  ropy  liquid,  which  falls  from  vessel  to  vessel 
in  a  more  or  lesH  coherent  mtiss.  If  the  urine  should  decompose 
and  become  alkaline  within  the  body,  the  pus  will  undei^o  the 
same  ropy  change,  and  the  urine  will  be  mixed  with  this  viscid, 
glairy  fluid,  instead  of  with  creamy  pus.  This  happens  sometimes 
in  pyelitis  and  pyonephrosis,  if  the  urine  retained  in  the  dilated 
pelvis  at  length  undergoes  decomposition;  and  it  happens  frequently 
from  the  same  cause  in  cystitis. 

Osonic  ether  effervesces  when  added  to  pus,  and  may  be  used  sa 
a  test  for  its  presence  in  the  urine. 

Under  the  microscope  the  creamy  deposit  shows  numerous  pua- 
oorpuscles^ — that  is,  more  or  less  granular  leucocytes,  which,  on  the 
addition  of  dilute  acetic  acid,  become  clear,  or  display  two,  three, 
or  four  nuclei.  In  this  stage,  the  epithelial  cells  of  the  pelvis  are 
probably  no  longer  produced. 

The  urine  contains  a  very  small  quantity  of  albumen,  derived 
from  the  liquor  puris.  It  is  often  desirable  to  know  whether  tlie 
albumen  present  in  such  urine  is  solely  due  to  pus,  or  is  in  part 
derived  from  diseased  renal  tissue.  The  pus  should  be  sepatuted 
aa  completely  as  possible  by  subsidence,  or  even  by  the  use  of  the 
centrifuge.  A  large  quantity  of  albumen  must  be  due  to  some- 
thing besides  the  pus,  and  the  presence  of  casts  would,  of  course, 
suggest  that  the  kidney  structure  wns  involved. 

It  has  been  already  stated  that  the  purulent  urine  may  be 
retained  by  an  ohstniction  of  the  ui-et«r :  during  such  retention, 
the  urine  in  the  bladder  will  be  quite  noi-mal ;  and  it  will  again 
become  purulent  when  the  obstruction   is  partially   or    wholly 
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removed.  In  such  cases  a  tumour  forme  in  the  fliuik,  consiating 
of  the  pelvis  and  kidney  distended  with  urine  and  pus,  so  long  aa 
obstruction  exists.  It  is  more  or  leas  rounded,  or  oval,  in  some 
cases  lobulated ;  lies  between  the  costal  margia  and  the  crest  of  the 
ilium  ;  is  dull  behind,  and  generally  has  the  colon  in  front  or  to  its 
inner  side.  There  may  be  a  line  of  resonance  between  its  duluess 
and  that  of  the  liver  and  spleen,  but  the  areas  of  dulness  are  often 
continuous.  The  tumour  is  usually  painful  and  tender.  It  dis- 
appears for  a  time,  if  the  obstruction  gives  way. 

There  is  generally  some  febrile  reaction  in  pyonephrosis,  and 
rigors  sometimes  occur.  Micturition  is  frequent  in  moat  of  the 
severe  forma  of  pyelitis. 

DiagDOBis. — Pyelitis  in  its  early  stage  must  be  distinguished  by 
the  local  signs,  and  the  preseitce  of  the  characteristic  epithelium  in 
the  urine.  When  pus  is  contained  in  acid  urine,  it  is  more  likely 
to  come  from  the  pelvis  of  the  kidney  than  from  an  inflamed 
bladder.  Pyonephrosis  may  be  confounded  with  the  numerous 
swellings  which  occur  in  the  right  &ank,  and  which  have  been 
alluded  to  under  Perinephric  Abscess.  Abscess  and  hydronephrosis 
are  those  which  are  most  likely  to  give  difficulty.  In  the  former 
there  is  more  pain  than  in  pyonephrosis,  more  severe  fever, 
fluctuation  is  more  superficial,  and  the  pi-eceding  hardness  is  less 
defined.  The  skin  may  be  (edematous,  and  the  urine  is  often  free 
from  pus. 

The  Frognoais  depends  very  much  upon  the  primary  cause. 
Pyelitis  following  fever  or  a  mild  cystitis  is  likely  to  recover. 
Pyonephrosis  ia  a  serious  lesion ;  it  may  be  fatal  by  perioration 
into  the  chest  or  abdomen ;  by  eshaustion  from  continued  discbai^e, 
or  by  the  induction  of  lardaceous  disease.  Itjirely  the  pua  inspis- 
sates, and  a  cure  results  with  the  loss  of  one  kidney. 

Treatment. — The  primary  condition  must  be  studied,  and  re- 
moved as  far  as  possible  {gee  Tubercle  of  the  Kidney  and  Renal 
Calculus).  Where  the  pyelitis  ia  more  or  less  distinct  from  its 
cause,  and  open  to  separate  treatment,  this  consists,  in  acute  cases, 
oi  rest;  dry-cupping  of  the  loins  if  tjiere  is  hematuria  or  much 
pain ;  the  free  drinking  of  warm  bland  liquids,  by  which  the  urine 
may  be  dilut«d ;  and  the  administration  of  aalinea  (potassium 
citrate  or  acebito),  with  small  doses  of  opium  if  there  is  much  pain. 
When  the  case  is  more  chronic  and  there  is  a  free  discharge  of  pus, 
astringents  are  commonly  employed— namely,  the  mineral  acids, 
alum,  perchloride  of  iron,  tannin,  and  acetate  of  lead,  and,  in  very 
chronic  cases,  the  balsams  and  allied  drugs,  oil  of  turpentine,  oil  of 
sandalwood,  copaiba,  benzoic  acid,  and  cantharides,  ac  direct  anti- 
septics like  salol.  A  general  tonic  regimen  may  at  the  same  time 
be  desirable,  a  nutritious  diet,  fresh  air  or  the  seaside,  quinine  and 

If  the  distended  pelvis  forms  a  tumour  (pyronephrosis),  as  a  rule 
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the  operation  of  ■nephrotomy  should  be  performed,  and  the  cyst 
opened,  especially  if  there  be  constant  pain,  severe  fever,  and 
interference  with  the  action  of  the  stomach  and  intestine ;  or  if 
the  tumour  is  increasing  in  size,  inflaming  the  surrounding  tissuea, 
or  threatening  to  rupture.  Under  opposite  conditions,  and  if  l^e 
cyst  empties  itself  into  the  bladder  from  time  to  time,  palliative 
measures  may  be  tried,  and  Moitib  recommends  rest  in  bed  or  on 
a  couch,  frequent  hot  baths,  anodyne  and  emollient  applications, 
gentle  compression  by  belladomia  plasters,  and  the  avoidance  of 
constipation  and  feecal  acciunulation,  The  details  of  nephrotomy 
and  the  necessity  for  neph/reetomy,  or  excision  of  the  kidney,  are 
questions  for  discussion  in  works  on  surgeiy. 


HTDSOHEPHBOSIS. 

By  this  term  is  meant  the  distension  of  the  pelvis  of  the  kidn^ 
by  retained  secretion ;  and  the  retention  is,  as  a  rule,  the  result  of 
an  obstrtiction  in  one  or  other  part  of  the  urinary  passage,  whether 
the  ureter,  the  bladder,  or  the  urethra. 

OaOBOS. — Hydronephrosis  occurs  at  all  ages,  and  is  more 
frequent  in  females  than  males.  It  may  be  congenital — that  is, 
in  actual  existence  at  the  time  of  birth,  when  it  may  be  so  large 
as  to  constitute  a  serious  obstacle  to  delivery  ;  or  it  may  develop 
after  birth,  although  it  is  due  to  congenital  causes  ;  or  it  may  be 
entirely  the  result  of  disease  occurring  in  Iat«r  life.  Among  tiie 
ctmgvnitai  causes  are  various  abnormalities  of  the  ureter,  snch  as 
twists  upon  its  axis,  folds,  reduplications,  and  valvular  arrange- 
ments of  the  mucous  membrane,  contractions,  or  conversion  into 
a  fibrous  cord.  Sometimes  the  ureter  joins  the  kidney  at  an 
acute  angle,  or  the  opening  into  the  bladder  is  thick  and  rigid, 
or  a  branch  of  the  renal  artery  ties  across  its  course.  Another 
cause  is  an  imperforate  urethra.  Congenital  hydronephrosis  is 
often  associated  with  other  congenital  defects  and  malf  ormationa, 
such  as  club-foot,  hare-lip,  or  malformations  of  the  external 
genitals ;  and  those  affected  with  it  are  frequently  Ktill-bom,  or 
live  only  a  short  time. 

The  causes  in  later  life  are  all  those  kinds  of  obstruction  which 
have  already  been  referred  to — -namely,  in  the  ureter,  impacted 
calculus,  cicatricial  stricture,  cancer  of  the  abdominal  and  pelvic 
organs,  ovarian  tumours,  and  peritoneal  bands;  in  the  bladder, 
villous  growths ;  and  cystitis  with  hypertrophy  of  the  walls ;  and 
in  the  urethra,  stricture  and  enlarged  prostate. 

Anatomy.— Any  long-continued  obetnietion  leads  to  distenaiim 
of  the  parts  behind  it.  If  it  is  in  the  upper  part  of  the  lu-eto-, 
the  pelvis  dilates,  subsequently  the  pyramids  of    the  kidney 
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become  flattened,  and  the  kidney  undergoes  those  changes  of 
chronic  iDterstitial  (consecutive)  nephritis  which  have  been 
already  described  (p.  811V  If  the  ol^ruction  is  lower  down — 
for  instance,  at  the  vesical  orifice  of  the  uret«r — the  ureter  itself 
is  involved  in  the  distension.  Such  moderate  degrees  of  faydro- 
nepbrosia  with  consecutive  induration  of  tlie  kidney  are  common 
as  the  result  of  cancer  of  the  uterus,  vagina,  and  bladder  in 
females.  They,  however,  rarely  lead  to  tumours  that  can  be 
detected  clini<^y,  in  many  cases,  no  doubt,  because  death  is 
brought  about  by  the  obstructive  lesion  too  early  for  the  extreme 
development  of  the  hydronephrosis.  But  where  the  cause  is 
congenital,  or  is  less  directly  fatal  iu  itself,  such  as  calculus  and 
strictures  of  the  ureter,  time  is  allowed  for  the  full  development 
of  the  preesure  effects  of  the  retained  urine  upon  the  renal 
structures.  The  pelvis  becomes  distended,  and  the  kidney  more 
and  more  flattened  out ;  and  finally  a  large  cyst  is  formed, 
capable  of  containing  forty  or  fifty  ounces,  or  even  several  pints 
of  liquid,  and  consisting  t^  a  thin  membranous  sac,  which  may 
present  here  and  there  portions  of  the  kidney  substance,  but  in 
some  ca^es  is  quite  destitute  of  any  trace  of  it.  Inside  the  sac 
there  are  sometimes  septa  dividing  it  into  separate  cavities.  If 
the  uretei'  is  involved,  it  may  be  enormously  dilated,  to  the  size, 
perhaps,  of  the  small  intestine  or  colon,  or  it  may  be  entirely 
merged  in  the  distended  pelvis  and  kidney. 

The  fluid  of  a  hydronephrosis  varies  with  the  amount  of  kidney* 
substance  still  remaining ;  generally  it  is  equivalent  to  a  very 
dilute  urine  ;  it  is  pale  yellow  in  colour,  contains  a  small  propor- 
tion of  urea,  uric  acid  and  salts,  occasionally  a  trace  of  albumen, 
or  a  little  pus.  Urea  and  uric  acid  are  absent  in  some  cases,  and 
the  fluid  consists  mainly  of  water  with  a  trace  of  sodium  chloride. 
Pus  in  any  quantity  is  not  present  unless  there  has  been  previous 
inflammation  of  the  pelvis,  and  the  condition  is  then  practically 


Hydronephrosis  may  afioct  one  or  both  kidneys,  according  to 
the  situation  of  the  lesion  or  lesions  causing  it.  In  congenital 
cases  it  is  frequentlj'  double — for  instance,  imperforate  iu«thra 
must  involve  both  kidneys  equally ;  and  the  milder  forms  caused 
by  cancer  of  the  pelvic  organs  in  women  ai'e  often  double.  On 
the  other  hand,  a  calculus  can  only  produce  a  single  hydro- 
nephrosis, though  it  is  possible  that  this  cause  might  be  in  opera- 
tion on  both  sides  at  the  same  time. 

Symptoms. —A  moderate  degree  of  distension  on  one  side, 
when  the  other  kidney  is  healthy,  may  cause  no  symptoms  what- 
ever. If  it  is  considerable,  then  a  swelling  is  formed  which 
becomes  the  prominent  feature  of  the  cose,  and  has  the  usual 
characteristics  of  a  I'enal  tumour.  It  occupies  one  or  other  flank, 
extending  from  the  costal  margin  to  the  crest  of  the  ilium,  and 
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rencliiiig,  nt-oorJing  to  ita  ahe,  towttrds  tiie  middle  line,  or  evcu 
beyond  it.  A  cyst  liolding  forty  or  fifty  ounces  may  cause  scarcely 
any  prominence  of  tlie  abdomen,  but  ita  presence  will  be  detected 
by  resistance  t«  deep  pressure,  nnd  liy  the  difficulty  of  bringing 
together  the  two  hands,  placed  one  in  front,  the  other  under  the 
liist  rib.  With  liirger  cyata,  an  unsymmotrica!  enlargement  of 
the  abdomen  ie  produced,  and  the  loin  and  flank  are  bulged ;  or 
in  extreme  cflfies  tliei'e  is  uniform  distension  similar  to  that  of 
ascites  or  ovarian  tumour.  Bomotimea  the  cyst  is  limited  to  the 
upper  part  of  the  abdomen,  and  may  resemble  enlargement  of 
the  liver  by  hydatid.  The  tumour  is  smooth  or  lobulated,  in 
some  cases  tense,  in  othet«  quite  flaccid ;  and  fluctuation  can 
l>e  sometimes  obtained.  It  is  dull  on  percussion,  the  dulnees 
■"eaching  back  to  the  loin,  and  forwards  perhaps  nearly  to  the 
umbilicus  ;  the  colon  lies  in  front  of  it,  ant!  may  cause  a  re-sonant 
note. 

An  im]»rtant  featiu*  of  the  tumour  of  hydronephrosis  is  its 
liability  to  suddenly  diminish  in  sise,  or  even  disappear,  tiojD  the 
escape  of  its  contents  into  the  bladder.  Immediately  afterwards, 
the  patient  has  an  abundant  discharge  of  urine;  and  the  cyst 
again  slowly  fills.  Slighter  variations  in  size  or  tenseness  may 
occur,  without  any  oorreapondiug  change  in  the  urine  being 
noticed.  Local  symptoms  may  be  caused  by  the  tonsenese  of  the 
cyst,  or  its  pressure  on  surrounding  parts;  such  as  pain,  vomit- 
ing, dyspnraa,  or  interfei-ence  with  the  heart's  action.  But  these 
may  be  entirely  absent.  The  urine  in  hydronephrosis  is  not 
much  altered.  Its  quantity  may  be  natural,  since  the  healthy 
kidney  compensates  for  the  deficiency  of  its  fellow.  It  may  con- 
tain a  trace  of  albumen,  oi'  a  little  pus  ;  the  urea  and  salts  are  in 
average  quantity. 

In  cases  of  double  hydroneplu'osis  there  is  a  tendency  to  unemia 
from  the  retention  of  urinary  constituents ;  the  earlier  indications 
of  obstruction,  when  there  is  no  tumour,  are  pains  in  the  back  or 
abdomen,  partial  suppresaion  of  luiue  from  time  to  time,  nad 
increased  frequency  of  micturition. 

Diagnosis.' — The  tumour  of  hydronephrosis  has  to  be  dis- 
tinguished from  perinephric  abscess,  from  pyonephrosis,  hydatid 
of  the  liver  oi'  spleeu,  imd,  in  exti'eme  cases,  from  ascites  and 
ovarian  tumour.  The  history  {e.g.,  of  calculus)  may  he  the  sanne 
in  bydronephixwis,  pyontj>hrosie,  and  perinephric  ahsceaa;  the 
fii'St  is  generally  of  longer  duration,  without  severe,  or  even  any, 
constitutional  symptoms,  whereii.s  the  other  two  conditions  are 
likely  to  show  evidence  of  suppuration.  Perinephric  absoen 
also  gives  the  local  signs  of  acute  inflammation.  In  the  absence 
of  constitutional  signs,  pyonephrosis  may  he  with  difficulty 
diagnosed  from  hydronephitjais,  and  it  may  actually  develop 
from   it.     Hydatid   of    the    liver  or  spleen    tends    forwards   or 
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upw&rda,  bulging  the  lower  riba,  while  hydronephroeie  occupies 
the  loin  first ;  but  I  have  seeu  a  hydroaephroeis  due  to  calculus 
occupy  the  right  upper  quarter  of  the  abdomen,  just  like  hydatid 
of  the  liver.  The  disappearance  of  the  tumour,  coincident  with 
an  increased  flow  of  urine,  is  in  all  cases  the  strongest  evidence 
of  hydronephrosis.  Ovarian  tumour  should  be  rew^uised  by  the 
history  of  the  enlargement,  the  position  of  the  uterus,  and  the 
absence  of  the  colon  from  the  tront  of  the  cyst.  In  the  rare  case 
of  a  resemblance  to  osctfw,  the  fluid  withdrawn  by  paracentesis 
would  contain  urea  and  uric  acid,  and  no  albumen,  or  at  most  a 
mere  trace,  whereas  in  ascitic  fluid  albumen  is  abundant.  In 
other  cases  also  the  aspirator  and  trocar  may  be  used  for  diagnostic 
purposes. 

I^Ognoeifl. — A  single  hydronephrosis  may  cause  httle  or  no 
trouble  for  many  years ;  the  kidney  may  gradually  undergo 
atrophy  without  the  distension  being  such  as  to  cause  any  serious 
trouble.  The  risk  in  such  a  case  is  that  the  other  kidney  may  be 
at  some  time  involved  {e.g.,  by  calculous  obstruction),  and  then 
death  may  be  brought  about  by  uneinia.  If  the  cyst  reaches  a 
great  size,  or  becomes  very  tense,  it  may  rupture  into  the  peri- 
toneum, or  it  may  press  on  adjacent  parts — the  stomach  and 
diaphragm — and  cause  death  by  interference  with  nutrition, 
respiration,  or  circulation  ;  occasionally,  a  cure  results  from  the 
spontaneous  discharge  of  the  contents  of  the  cyst,  which  never 
again  collect.  In  the  case  to  which  I  have  alluded,  the  fifth  or 
sixth  subsidence  in  the  course  of  two  years  was  accompanied 
by  the  discharge  of  a  calculus,  which  became  impacted  in  the 
urethra,  and  was  removed  by  incision. 

In  double  hydronephrosis,  death  results  from  the  primary  cause 
(e.ff;  cancer),  or  from  unemic  symptoms. 

Trsatment. — Since  recovery  from  hydronephrotic  tumour  some- 
times takes  place  by  the  pressure  erf  the  liquid  overcoming  the_ 
obstruction,  an  attempt  should  be  made  to  get  the  same  result  by 
friction  and  manipulation  of  the  cyst.  But  sometimes  it  is  too 
painful,  or  too  tense,  to  make  such  a  course  desirable.  It  may 
then  be  aspirated.  Morris  recommends  that  this  should  be  done, 
on  the  left  side,  just  at  the  anterior  end  of  the  eleventh  intercostal 
space ;  on  the  right  side,  half  way  between  the  last  rib  and  the 
crest  of  the  ilium,  and  two  inches  behind  the  anterior  superior 
spine  of  the  ilium.  The  fluid  wilt  probably  accumulate  again,  and 
then  the  next  step  should  be  incision  and  drainage  of  the  cyst. 
At  this  operation  a  way  may  possibly  be  found  into  the  bladder, 
and  the  aperture  dilated,  or  an  obstructing  stone  may  be  sought 
for  and  removed.  Sometimes  this  results  in  complete  cure,  the 
secretion  ceasing  and  the  wound  closing;  in  other  cases  a 
fistula  remains,  which  is  often  quite  manageable.  If  the  dis- 
charge is  a  serious  trouble,  or  if  it  becomes  purulent  and  threatens 
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to  exhaust  the  patient,  excision  of  the  kidney  may  have  to  be 
discussed. 


LABDAOEOUS  DISEASE  OF  THE  KIDNEY. 

{Amyloid  Kidney,) 

This  has  been  generaUy  classed  as  one  of  the  forms  of  Bright's 
disease,  although  the  essential  change  is  not  inflammatory. 

The  nature  and  aetiology  of  lardaceous  disease  have  been  already 
described  (p.  687) ;  phthisis,  syphilis,  continued  suppuration, 
occasionally  cancer  and  other  cachectic  conditions,  produce  the 
disease  in  the  kidney  as  they  do  in  other  organs.  But  a  slight 
amount  of  lardaceous  change|]^^s  found  sometimes  in  cases  of 
chronic  nephritis,  without  any  of  the  above  causes  being  present ; 
and  it  would  seem  as  if  nephritis  itself  might  be  a  local  cause  of 
the  degeneration. 

Morbid  Anatomy. — In  the  kidney  the  lardaceous  change 
affects  the  vessels  first.  The  glomerular  tuft  is  often  first  altered, 
then  successively  the  vasa  afferentia,  the  vasa  recta,  the  vasa 
efterentia,  and  the  intertubular  vessels.  In  some  cases,  however, 
the  change  can  be  found  in  the  vasa  recta  before  it  is  seen  in  the 
glomeinili.  After  the  vessels,  the  basement  membrane  of  the 
tubules  is  converted  into  the  lardaceous  material,  but  it  is 
doubtful  if  the  degeneration  involves  the  epithelial  cells  of  the 
tubules. 

In  the  early  stages  of  lardaceous  change  the  kidneys  present  at 
first  no  appreciable  difference,  unless,  perhaps,  an  undue  distinct- 
ness of  the  glomeruli ;  but  the  appUcation  of  iodine  will  bring  out 
the  vessels  and  Malpighian  tufts  by  the  dark  brown  or  black  colour 
(to  the  njiked  eye)  which  it  gives  them.  If  the  change  is  very 
slight,  it  may  be  only  obsei'ved  in  thin  sections,  stained  and  placed 
under  the  microscope.  In  advanced  stages,  the  kidneys  are  much 
enlarged — it  may  be  to  twice  their  normal  bulk.  They  have  a 
whitish  yellow  colour,  with  some  venules  prominent  on  the  sur- 
face ;  the  capsule  is  slightly  adherent.  On  section,  the  cortex  is 
much  widened,  and  has  a  pale  yellow  colour,  moie  or  less  mottled 
with  patches  of  white,  while  the  pyramids  are  red  or  reddish-brown, 
forming  thus  a  remarkable  contrast  to  the  coi-tex.  The  application 
of  tincture  of  iodine  produces  a  deep  staining  of  the  Malpighian 
tufts  and  their  afferent  aiteries,  and  of  the  closely  packed  vasa 
recta  in  the  pyramids,  so  that  the  vessels  look  as  if  injected.  On 
microscopic  examination,  it  is  seen  that  there  is,  in  addition,  much 
evidence  of  inflammatory  change,  to  which  the  enlargement  of 
the  kidney  is  to  be  in  great  part  refen*ed.  The  tubal  epithelium 
is  swollen,  granular  and  fatty,   the   Malpighian    capsules    are 
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thickened,  and  there  are  leucocytee  extravaaated  into  the  inter- 
tubular  tissue. 

Sometimee  the  kidneys  are  almost  normal  in  aiie,  or  even  a  little 
leas,  and  somewhat  rough  or  granular  upon  the  surface. 

BymptomB. — The  symptoms  of  lardaceous  degeneration  com- 
monly appear  in  patiente  already  obviously  suffering  from  phthisis, 
from  tertiary  syphilis  with  periosteal  nodes,  gummata,  or  necrosis, 
from  caries,  suppurating  sinuses,  discharging  empyema,  or  similar 
lesions.  Moreover,  evidence  of  ite  involving  the  liver  and  spleen 
is  sometimee,  but  not  always,  present  when  the  kidneys  are  first 
called  in  question. 

The  first  symptom  is  certainly  sometimes  the  occurrence  of 
albumen  in  urine  othei-wise  normal — of  average  quantity,  and  good, 
even  high,  colour.  With  this  there  may  be  no  other  indication 
of  renal  disorder,  only  the  evidence  of  the  cause,  and  perhaps  the 
changes  in  the  liver  and  spleen.  In  other  casee  there  is  pro- 
nounced polyuria,  and  this  may  be  the  first  change,  even  before 
the  appearance  of  albumen  (Dickinson).  The  urine  amounts  to 
seventy,  eighty,  or  ninety  ounces  daily,  it  is  pale  in  colour,  of  low 
specific  gravity,  1008  to  1014,  deposits  little  or  nothing,  and  con- 
tains a  varying,  often  small,  amount  of  albumen,  Faraglobuliu  is 
sometimes  present  in  abundance,  though  this  is  not  peculiar  to 
lardaceous  disease.  In  the  deposit  may  be  at  most  a  few  hya- 
line or  granular  casts,  and,  rarely,  some  that  give  the  lardaceous 
reaction. 

A  third  condition  of  the  urine  is  seen  in  the  last  stage,  when 
the  tardftceous  change  is  obviously  complicated  with  nephritis; 
and  the  urine  is  scanty,  highly  albuminous,  with  numerous  granu- 
lar and  fatty  caste. 

As  to  the  cause  of  the  alteration  in  the  urine,  it  may  be  here 
enough  to  eay  that  the  degeneration  of  the  walls  of  tJie  vessels 
seems  at  once  to  account  for  the  passage  of  wator  and  albumen,  as 
long  08  there  is  no  gi'eat  extent  of  tubal  nephritis. 

Next  to  the  urinary  changes,  dropsy  is  the  most  frequent 
symptom.  It  has  all  the  appearance  oi  a  renal  dropsy,  and  there 
may  be  ascites  and  hydrothorax.  Of  its  complications,  pericarditis 
and  peritonitis  occur  not  infrequently,  and  may  be  fatal ;  but  the 
other  results  of  Bright's  disease — namely,  ctu^iac  hypertrophy, 
high  arterial  tension,  retinitis,  luemorrfaages,  and  unemia,  are 
quite  rare,  though  it  appears  that  they  do  sometimes  occur. 
Diarrhcea  may  occur  from  co-existing  lardaceous  disease  of  the 
intestine. 

Death  takes  place  from  increasing  dropsy,  exhausting  diar- 
rhcea, serous  innammations,  or  from  the  efiiects  of  the  original 
disease. 

DiagnOBls. — If  there  in  a  sufficient  muse,  such  as  phthisis, 
syphilis,  or  suppurating  lesion,  and  evidence  of  lardaceous  change 
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in  the  liver  and  the  spleen,  which  are  generally  enlarged,  smooth, 
and  hard  (though  they  may  be  considei-ably  diseased  without 
increase  of  size),  then  the  presence  of  albumen  in  the  urine  speaks 
strongly  for  lardaceous  degeneration  of  the  kidneys.  All  the  more 
is  this  the  case  if  the  urine  does  not  present  the  features  of 
ordinary  nephritis — that  is,  if  it  is  of  normal  quantity  and  colour, 
or  if,  being  abundant,  it  has  a  larger  quantity  of  albumen  than  is 
common  in  granular  kidney.  If  the  condition  of  the  urine  is 
compatible  with  an  acute  or  subacute  tubal  nephritis,  lardaoeous 
disease  can  only  be  inferred  from  the  presence  of  an  exciting 
cause  and  the  evidence  of  the  change  elsewhere. 

Prognosis. — This  is  decidedly  unfavourable,  especially  if  the 
stage  of  dropsy  is  reached.  But  in  earlier  stages,  and  in  cases 
where  the  causative  condition  can  be  more  or  less  controlled — for 
instance,  tertiary  syphilis  by  iodide  of  potassium,  diseased  joints 
and  necrosis  by  suitable  operations — the  condition  may  last  for 
some  time  without  causing  grave  symptoms,  and  even  it  seems 
possible  that  practical  cure  may  result. 

Treatment. — This  consists  in  removing  the  cause  so  far  as  it  can 
be  done.  Beyond  this  the  administration  of  iodide  of  potassium, 
of  cod-liver  oil,  and  of  mild  preparations  of  iron,  such  as  the  syrup 
of  the  iodide,  seems  to  be  attended  with  some  benefit.  Complica- 
tions must  be  treated  in  the  same  way  as  in  the  different  forms  of 
Bright*s  disease. 


07STS  IN   THE  KIDNEY. 

The  following  forms  of  cystic  disease  of  the  kidney  occur : — 
(1)  Small  cysts  in  granular  kidneys  already  described;  (2)  Ex- 
tensive cystic  change  commonly  known  as  "  cystic  disease " ; 
(3)  Simple  cysts ;  (4)  Dennoid  cysts,  which  are  exceedingly  rare, 
and  have  the  same  characters  as  elsewhei*e ;  and  (5)  Hydatid  cysts, 
which  will  be  dealt  with  under  Parasites  in  the  Kidney. 

Cystic  Disease. 
{Conglomerate  Transformation  of  the  Kidiiey,) 

This  occurs  in  adults  and  in  the  fcetus,  and  leads  in  both  cases 
to  an  enormous  enlargement  of  the  kidneys.  In  adults,  the 
organs  weigh  from  one  to  five  or  six  pounds,  and  may  be  detected 
during  life  as  tumours  occupying  the  lumbar  i*egion.  They  are 
more  common  in  males  than  in  females,  and  the  patients  are 
mostly  of  middle  age  or  older. 

Morbid  Anatomy. — On  section,  the  kidneys  are  seen  to  consist 
almost  wholly  of  cysts  of  various  sizes,  containing  a  fluid  which  is 
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clear,  or  turbid,  yellow,  pink,  red,  or  purple,  aometimee  viscid, 
colloid,  or  purulent.  Always  albumen,  and  sometimes  blood-diacs, 
leucocytes,  and  cbolesterin  are  found  in  the  fluid,  but  urea  and 
uric  acid  are  generally  absent.  The  cysts  are  suirounded  by 
fibrous  tissue,  in  which  only  remnantii  of  renal  tissue  can  be 
found  ;  they  are  lined  with  epithelium.  The  pelvis,  ureter,  and 
bladder  are  healthy,  or  the  pelvis  may  be  dilated.  The  cysts 
undoubtedly  arise  from  renal  tubules  which  have  been  dilated  as 
a  result  of  obstruction  ;  and  are  generally  regarded  as  an  extreme 
development  of  the  cyst-formation  which  occurs  in  granular  kidney. 
According  to  Bland  Sutton,  this  disease  may  be  regarded  as  a 
form  of  adenoma. 

The  Symptoms  are  often  very  obscure,  but  bear  a  general  re- 
semblance to  those  of  chronic  intetstitial  nephritis.  The  urine 
is  generally  abundant,  of  low  specific  gravity,  pale  in  colour,  and 
contains  a  little  albumen  and  granular  casts.  Sometimes  there 
is  hsematuria.  Hypertrophy  of  the  heart  and  high  arterial 
tension  have  been  observed.  There  may  be  lumbar  pain,  but 
dropsy  is  generally  iibsent.  In  a  patient  under  my  care,  there 
was  daily  intermitting  pyrexia  for  several  weeks  preceding  death. 
The  termination  is  often  by  unemic  coma  or  convulsions ;  or  there 
is  cerebral  hfemorrfaage,  suppression  of  urine,  or  pulmonary  com- 
plication, such  as  bronchitis,  tedema,  or  pneumonia. 

For  Diagnosis  one  must  rely  upon  the  presence  of  enlarged 
kidneys  (for  the  change  is  generally  double),  associated  with  the 
characteristic  urine,  and  cardio- vascular  changes  ;  but  the  diaeaae 
is  quite  rare. 

Treatment  must  resemble  that  of  chronic  Bright's  disease. 

In  CongffniUd  Cj/etic  Ditecwe  the  kidneys  are  greatly  enlarged 
by  cysts  of  the  same  kind  as  in  the  adult  cases.  They  may 
occupy  the  greater  part  of  the  abdomen,  pressing  upon  the 
diaphragm ;  and  death  may  happen  in  utero,  or  during  birth. 
The  change  is  often  associated  with  other  congenital  malforma- 
tions, botJi  of  the  urinary  organs  and  other  parts.  Virchow  sup- 
posed that  the  cysts  arose  by  obstruction  of  the  renal  tubules 
in  utero  by  uric  acid  infarcts.  Shattock  has  advanced  the  view 
that  they  are  due  to  a  fault  in  the  development  of  the  kidneys; 
that  the  blastema  from  which  the  kidneys  arise  is  not  properly 
dififerentiated  from  that  of  the  Wolffian  bodies;  that  these  bodies 
are  mixed  up,  as  it  were,  with  the  kidneys,  and  give  rise  to  the 
cysts. 

SiHPLE  Cysts. 

Cysts  of  considerable  size  are  sometimes  found.  They  may  be 
three  or  four  inches  in  diameter,  and  exceptionally  very  much 
larger.  They  arise  from  the  cortex,  and  project  on  the  surface. 
Their  contents  are  a  clear  limpid  or  gelatinous  fluid,  containing 
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than  in  women.  It  is  less  oommoii  than  seoondaiy  carciooma. 
The  cause  of  primary  cancer  of  the  kidney  is  not,  as  a  rule,  to  be 
ascertained.  Sometimes  it  appears  to  have  followed  a  blow,  or  it 
is  found  associated  with  calcuU ;  nod  it  may  be  assumed,  as  in  the 
analogous  case  of  hepatic  cancer  and  biliary  calculi,  that  the 
calculi  have  acted  as  a  constant  source  of  irritation.  It  mostly 
aSecta  one  side  only.  It  causes  considerable  enlargement  of  the 
kidney,  but  rarely  to  the  same  size,  proportionately  to  the  body, 
as  does  ssj'coma  in  children.  Encephaloid  growths  are  most 
ion,  and  colloid  change  frequently  occurs,  but  scirrhus  is 
Hfemorrhage  and  softening  often  take  place,  as  in  cancers 


Symptonui. — These  are  tumour,  hnmatnria,  and  pain.  The 
characters  of  the  tumour  have  already  been  in  part  indicated ;  it 
may  be  irregular  or  nodulated ;  ita  mobility  may  be  limited  by 
adhesions;  manipulation  will  elicit  tenderness.  Rarely  the  tumour 
pulsates,  and  a  bruit  may  be  heard  in  it.  Heemaiuria  is  frequent ; 
it  is  intermittent,  variable  in  amount,  btit  generally  moderate. 
Albumen  does  not  occur  without  blood,  unless  there  is  independent 
Bright's  diReasB.  Cancer-cells  are  sometimes  recognised,  but  they 
may  be  lost  among  blood-corpuscles,  or  epithelium  from  the  bladder 
or  pelvis  may  be  mistaken  for  them  ;  and  on  the  whole  they  can- 
not be  relied  upon  for  a  diagnosis.  Apart  from  blood  and  cancer 
elements,  the  iirine  may  be  perfectly  normal  in  quality,  density, 
and  colour.  Pain  is  variable,  and  often  severe.  It  is  situate  in 
the  loin  and  hypochondrium,  or  shoots  down  the  groin  to  the 
thigh  ;  it  is  not  associated  with  retraction  of  the  testicle.  If 
blood  coagulates  in  the  pelvis  of  the  kidney,  the  passage  of  the 
clots  by  the  ureter  may  be  accompanied  by  the  pain  of  renal  colic 
(m«  Renal  Calculus). 

The  remaining  symptoms  of  cancer  of  the  kidney  are  anorexia, 
nausea,  vomiting,  irregularity  of  the  bowels,  either  constipation 
or  diarrhiea,  and  progressive  emaciation  and  aniemia,  as  in  other 
malignant  affections.  The  duration  varies  with  the  kind  of 
cancer— it  may  be  from  six  months  to  two  years,  or  even  more. 
Death  takes  place  commonly  from  exhaustion;  but  the  growth 
may  spread  to  the  spine,  and  cause  paraplegia ;  to  the  peritoneum 
and  viscera,  and  cause  local  symptoms  ;  it  may  rupture  into  the 
peritoneum  ;  or  there  may  be  profuse  bleeding  into  the  tumour 
itself.  Finally,  secondary  deposits  in  the  brain  may  assist  the 
fatal  end. 

Diagnosis. — Cancer  of  the  kidney  may  be  recognised  by  the 
co-existence  of  pain,  hematuria,  and  tumour  in  the  renal  region  ; 
but,  in  the  absence  of  htematuria,  the  nature  of  the  tumour  has  to 
be  very  carefully  investigated.  It  has  to  be  distinguished,  first, 
from  enloi^emente  of  other  organs ;  secondly,  from  other  diseases 
of  the  kidney.     From  enlargement  of  the  liver  it  is  distinguished 
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on  the  right  side  by  the  presence  of  a  band  of  resonance  between 
its  upper  margin  and  the  ribs ;  if  it  is  adherent  to  the  liver,  the 
edge  of  that  organ  may  still  often  be  felt  on  the  anterior  surface  of 
the  timiour.  The  presence  of  bowel  (colon)  in  front  of  the  tumour 
is  also  characteristic  of  its  renal  origin.  The  same  holds  good  for 
the  left  kidney  as  compared  with  the  spleen;  and  the  latter  is 
recognised  by  its  sharp  notched  edge,  its  smooth  surface,  and 
its  geneiully  uniform  enlargement  in  a  downward  and  inward 
direction.  An  ovcvria/a  tumour  grows  up  from  below,  whereas  a 
renal  tumour  begins  above  and  grows  downward.  Mesenieric 
glands  lie  nearer  the  middle  line  than  the  kidney,  and  form  very 
nodular  masses ;  isolated  enlarged  glands  may  give  a  clue  to  the 
nature  of  the  larger  mass.  If  cancer  of  the  colon  simulate  renal 
cancer,  intestinal  symptoms  are  mostly  present.  Accumulated 
faces  on  the  left  side  would  show  more  variability  in  size  and 
consistence,  and  the  diagnosis  can  be  cleared  up  by  the  use  of  an 
enema.  Perinephric  ahscess  gives  infiltration  of  the  skin,  local 
pain  and  tenderness,  and  febrile  reaction. 

The  diseases  of  the  kidney  which  may  resemble  cancer  are  pyo- 
nephrosis, hydronephrosis,  hydatid,  cystic  degeneration,  and 
tubercular  disease.  From  the  first  three  it  should  be  distinguished 
by  its  solid  feel ;  but  a  cancer  may  exceptionally  be  very  soft,  or  a 
renal  cyst  may  be  small  and  tense,  so  as  to  give  no  certain  sense 
of  fluctuation.  A  tense  uniform  globular  surface  would  be  in 
favour  of  a  cyst,  but  a  lobulated  hydronephrosis  may  be  mistaken 
for  new  gi^owth.  By  the  time  that  ituberctUar  disease  causes 
enlargement  enough  to  resemble  cancer,  it  is  practically  a  pyo- 
nephrosis. Cystic  disease  commonly  involves  both  kidneys,  and 
has  not  the  other  local  signs  of  cancer ;  the  pale  abundant  urine, 
with  a  trace  of  albumen,  should  distinguisli  it.  In  cases  of  doubt 
as  between  cancer  and  cystic  enlargement,  the  aspirating  needle 
may  be  safely  used. 

Treatment. — Cancer  of  the  kidney  is  rarely  recognised  with 
certainty  early  enough  for  its  removal  by  operation.  The  treat- 
ment must  be  mainly  palliative  ;  the  objects  being  to  relieve  pain 
by  opium  and  local  applications,  to  keep  up  the  strength  by  an 
easily  digestible  diet,  and  the  moderate  use  of  wine  or  small 
quantities  of  brandy. 


TUBEBCLE  OF   THE   KIDNEY. 

Tubercular  disease  of  the  kidney  occurs  in  two  forms:— (1) 
Primary  disease,  hitherto  known  as  strumous  pyelitis  or  pyelo- 
nephritis, and  scrofulous  pyelitis.  (2)  Secondaiy  or  disseminated 
grey  tubercle. 


TITBBRCLE  OF  THE  KIDNEY. 


Fbinabt  Tubercle  of  the  Kidnet. 

JEtiology. — ^This  is  obscure  beyond  the  fivct  of  its  association  with 
other  tubercular  lesions,  and  its  jn'obtible  dependence  upon  the  same 
cSiUses  (hereditai-y  influence,  cold,  deficient  hygienic  surroundings, 
im.) ;  but  itn  localisation  in  the  kidneys  is  not  readily  explained. 
It  affects  men  more  often  than  women,  and  occurs  at  all  ages,  but 
is  least  common  in  quite  young  children. 

Horbid  AiLatomr. — The  Stst  change  is  the  deposit  of  tubercles 
in  the  substance  of  the  kidney,  either  cortex  or  pyramids.  When 
first  seen  these  are  generally  already  yellow  and  cheesy ;  they 
enlarge,  run  together,  break  down  into  abscess  cavities,  and  ulti- 
mately open  into  the  calices  and  infundibula.  But  it  is  an 
important  feature  in  the  history  of  primary  tubercle,  that  the 
kidney  is  not  alone  affected  ;  the  disease  commonly  affects  at  the 
same  time  more  or  less  the  urinary  passages,  and,  it  may  be,  every 
one  of  the  urino-genital  organs.  Tubercles  are  deposited  in  the 
mucous  and  submucous  tissues  of  the  pelvis  of  the  kidney,  which 
ultimately  break  down,  leaving  ragged  ulcers  opening  into  the 
pelvis,  and  discharging  pus,  blood,  tubercular  debris,  and  portions 
of  connective  tissue  into  the  current  of  the  urine. 

The  ureter  is  similarly  diseased  ;  its  wall  is  thickened  imd  ri^d 
from  tubercular  deposit,  which  finally  ulcerates.  The  thickening 
may  be  sufQcient  to  obstruct  the  canal  of  the  ureter,  or  the  latter 
may  get  blocked  by  fragments  of  tubercular  matter,  or  by  coagula 
of  blood  or  pus  coming  down  from  the  pelvis.  If  such  an  obstruc- 
tion is  at  all  complete,  the  urine  and  diseased  products  are  retained 
in  the  pelvis  of  the  kidney,  distension  takes  place,  and  a  pyo- 
nephrosis is  the  result  In  extreme  cases  the  kidney  is  almost 
entirely  destroyed,  partly  by  the  spread  of  the  caseatine  process, 
partly  by  the  distension  of  the  pelvis  with  retained  proaucts.  It 
may  be  that  scarcely  any  renal  tissue  remains.  What  has  not 
be^  destroyed  by  tubercular  ulceration  is  converted  into  dense 
fibrous  tissue,  and  farms  sepbi,  separating  the  several  absoesa- 
cavities  from  one  another ;  and  such  cavities  may  ultimately  come 
to  be  lined  with  a  smooth  membrane.  Their  contents  are  a  semi- 
fluid cheesy  material,  or  a  putty-like  mass,  which  contains  an 
abundance  of  lime-salts.  The  capsule  is  thickened,  and  may  be 
even  like  fibro-cartilage. 

The  bladder  b  affected  very  like  the  ureter,  either  at  the  same 
time  as  or  even  before  the  kidney.  Tubercle  is  deposited  in  the 
submucous  tissue,  and  eventually  the  mucous  membrane  is  covered 
with  cheesy  deposit,  and  much  ulcerated.  Sometimes  the  disease 
spreads  into  the  uretAra,  and  in  men  the  prtuiaU,  vetixula:  temijuilet, 
and  teste*  may  become  involved.  The  genital  organs  of  women 
are  much  more  rarely  diseased  under  corresponding  circumstanoes. 
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The  diseaHe  may  be  unilateral,  but  more  often  affecte  both 
kidneys.  It  sometimes  spreads  to  the  secood  kidney  from  the 
bladder,  and  the  ureter  of  the  same  side. 

Symptoms. — In  most  cases  the  symptoms  are  those  of  pyelitis 
and  cystitis  combined,  or  pyelocystitis.  There  is  more  or  less  dull 
pain  in  the  loins,  which  may  be  paroxysmal  in  character;  and 
there  is  often  some  tenderness  on  pressure.  Severe  colicky  pains 
occur  if  the  ureter  becomes  plugged  by  tubercular  dibri».  The 
kidney  is  not  always  large  enough,  or  the  pelris  sufficiently  dis- 
tended to  form  ft  tumour  which  can  be  recognised  clinically. 

The  condition  of  the  urine  is  most  important.  It  is  generally 
acid,  with  a  more  or  less  abundant  deposit  of  pus,  in  which  may 
be  found  pelvic  and  vesical  epithelium,  shreds  of  connective  tissue, 
and  dihrie  of  tubercle.  With  proper  staining  reagents  after  cen- 
trifugalisation  tubercle-bacilli  have  been  demonstrated,  and  sboald 
be  looked  for  in  all  suspicious  cases,  as  affording  a  certain  means 
of  diagnosis.  Blood  is  often  present  from  time  to  time,  but  not 
generally  in  large  quantity.  Albumen  occurs  in  proportion  to  the 
amount  of  pus.  Tube-casts  are  rare.  The  amount  of  urea  will 
depend  on  the  opposite  kidney,  which  may  hypertrophy  enough 
to  eliminate  the  normal  amount.  Sometimes  the  urine  is  ammo- 
niacal  and  ropy,  from  retention  and  decomposition  in  the  pelvis ; 
sometimes  from  the  co-existing  cystitis.  With  cystitis,  also, 
micturition  becomes  frequent  and  often  psinful. 

Fever  is  generally  present  at  some  period  of  the  disorder,  and 
eventually  becomes  persistent,  with  morning  remissions  and  high 
evening  temperatures.  As  the  disease  progresses,  emaciation,  loss 
of  appetite,  and  prostration  become  marked.  In  most  cases  other 
organs — such  as  the  lungs  and  intestines — are  involved.  The 
opposite  kidney  also  may  be  affected  with  the  same  lesion,  or 
with  lardaceous  disease ;  and  there  is  a  gradual  diminution  in 
the  excretion  of  urea,  sometimes  with  scanty,  occasionally  with 
abundant,  secretion  of  urine.  Death  takes  place  from  the  ex- 
haustion of  prolonged  suppiu^tion,  from  pulmonary  or  intestinal 
lesions,  or  from  unemia  when  the  second  kidney  is  seriously 
involved. 

DiagnraiB. — Tubercular  kidney  is  most  likely  to  be  confounded 
with  renal  ealctdua.  Hffimorrhage  is  more  abundant  in  the  latter, 
pus  more  continuously  present  in  the  former.  Often  the  family 
history,  the  previous  history  of  the  patient,  the  co-existence  of 
pulmonary  phthisis,  or  other  tubercular  lesion,  such  as  tubercle 
in  the  epididymis,  suggests  or  confirms  the  diagnosis.  Some- 
times the  ureter  is  so  thickened  by  tubercle  as  to  be  felt  through 
the  abdominal  organs  as  a  hard  rigid  cord.  Palpation  of  the 
kidney  cannot  be  relied  upon.  The  discovery  of  the  tubercle- 
hflcilluB  in  the  urine  is  conclusive. 

Progliosls. — A  favourable  termination  is  in  the  highest  degree 


PARASITES   IN  THE  KIDNEY.  88S 

improbable,  chieflv  because  the  diseKse  is  in  most  inBtimces  widely 
disseminated  by  the  time  its  existence  is  discovered.  The  dura- 
tion, however,  is  very  variable. 

Treatment. — The  strength  of  the  patient  must  be  supported  by 
good  nutritiouH  food,  and  by  tonics,  such  as  iitm,  quinine,  ood-liver 
oil,  and  estract  of  malt ;  anil  opiates  and  local  applicatiODS  should 
be  used  to  relieve  the  pain.  Of  late  years  this  ratiier  hopeless  line 
of  treatment  has  been  supplemented  by  the  sui'gical  operatioDS  <^ 
nephi'otomy  and  nephrectomy.  The  removal  of  the  kidney  can 
only  be  carried  out  where  the  disease  is  limited  to  one  organ.  It 
is  out  dS  the  question,  if  already  the  otlier  portions  of  the  urinary 
organs  are  affected,  or  the  kidney  of  the  opposite  side,  or  if  tubercle 
has  taken  firm  hold  of  other  viscera ;  or  if  the  patient  is  much 
exhausted.  A  small  abscess  in  the  kidney  mav  be  incised  and 
drained,  with  some  hope  of  ultimate  success ;  and  for  large  collec- 
tions of  pus  in  connection  with  obstructed  ureters,  nephrotomy  is 
also  valuable  by  relieving  tension  and  pain,  and  giving  direct  exit 
to  the  pui'ulent  seo'etions. 

Secondary  Tuberculosis  of  the  Kidney. 

This  oocui-s  as  ii  pai't  of  acute  general  tuberculosis.  The  liver, 
spleen,  and  lungs  are  often  at  the  same  time  affected.  The 
tubercle  appears  in  tlie  form  of  minute  grey  or  yellow  deposits, 
one  to  two  millimeti-es  in  diameter,  scattei'ed  irregulai'ly,  and  as 
u  rule  ratiier  scantily,  in  the  cortex  and  medulla  of  the  kidney. 
A  few  may  Iw  seen  on  the  surface,  and  otliers  are  revealed  by 
section ;  they  are  i-ound  in  shape,  or  slightly  elongated  in  the 
direction  of  the  tubules.  They  present  the  characteristic  minute 
anatomy  of  tuberale.  The  rest  of  the  kidney  is  healthy,  and,  as 
a  rule,  tliere  are  no  clinical  symptoms  attending  their  deposition. 
Albuminuria  may  occur,  and  Biolwts  mentions  a  cose  from  a  Fi-ench 
source,  in  which  an  unusually  abundant  deposit  of  tubercular 
granulitions  caused  violent  lumbar  pains,  with  strong  cunti'nction 
and  exquisite  tenderness  of  tlie  lumbir  muscles. 


PARASITES   IN   THE  EIDNET  AND  UBINABY 
OBaANS. 

The  pinisites  invading  tlie  urinoiy  organs  are  the  fJchittococeiu 
hniiiiiv!  (a  hijdatid),  the  /Ulhanm  hatmatobia,  the  Utrotujyltts  gigas, 
and  the  I'tntualama  dentieulatum.  The  last  two  aie  exceedingly 
rare,  and  need  not  here  be  described. 
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Hydatid  of  the  Kidnbt. 

The  Itfe-hib-tory  of  the  Echinococcuii  hominis  and  the  develop- 
ment of  hydatid  cystx  have  already  been  dettcribed  amone  the 
diseases  of  the  liver.  Hydatid  cysts  Ave  veiy  mre  in  the  kidney  ; 
they  form  either  in  the  substance  of  the  gland,  or  between  it  ftnil 
its  capsule,  and  they  grow  to  a  viu'iable  size.  They  undergo  the 
same  changes  as  they  do  in  the  liver,  and  lead  to  corresponding 
local  difficulties.  As  the  cyst  grows  it  gives  rise  to  a  tumour, 
which  is  generally  globular  and  tense,  and  eserts  considerable 
pressure  on  surrounding  pai'te.  Not  infrequently  it  ruptures  into 
the  pelvis  of  the  kidnej',  and  the  daughter-cysts,  either  whole  or 
in  fragments,  escape  and  are  discharged  witli  the  urine,  if  they 
are  smalt  enough  to  pass  down  the  ureter.  The  cyst  may  rupture 
into  the  intestine,  or  it  may,  after  compressing  the  diaphragm 
and  the  base  of  the  lung,  open  into  the  bronchi.  Such  ruptures 
may  occur  spontaneously,  or  be  brought  about  by  a  blow  or  other 
injury.  In  other  cases,  the  cyst  suppuiutes,  or  it  becomes  con- 
vMl«d  into  the  putty-liko  I'emains  which  have  been  previously 
mentioned  (p.  694). 

Symptoms. — ^One  of  the  symptoms,  and  it  may  be  the  only 
one,  is  the  presence  of  the  tumoui'  caused  by  the  cyst.  It  is 
situate  in  the  loin,  with  the  colon  in  front  of  it ;  it  is  generally 
more  or  less  globular  and  tense,  and  occiisioiuilly,  but  not  always, 
gives  the  soialled  hydatid  thrill  on  percussion.  Tlie  cyst  may 
not  be  large  enough  to  be  detected,  and  may  ruptiu-e  in  its  eikrly 
stage.  If  it  bursts  into  the  pelvis  of  the  kidney,  the  urine  will 
c.intaiii  daughtei'-cysts  or  shreils  of  them,  or  a  milky  detritus,  in 
which  the  characteristic  booklets  may  be  found.  The  cysts,  of 
any  portions  of  them,  may  become  inijKtcted  in  the  ureter,  cuiising 
I'enal  colic  ;  or  in  the  ui'etlira.  after  passing  through  the  bhulder. 
If  rupture  tiikes  place  into  the  intestine  or  bronchi,  cysts,  or 
portion  of  them,  will  be  got  rid  of  by  these  passives,  or  the 
discharge  of  them  may  soon  ceiise,  and  recommence  after  a 
longer  or  shoi-ter  intei-val.  Pyelitis  and  cystitis  may  result  from 
the  jiassage  of  hydatids ;  but  if  no  ruptui«  takes  place  the  urine 
is  <juite  normal.  Suppui'ation  of  the  mother-cyst  produces  an 
abscess,  which  becomes  miinifest  by  increasing  pain,  tenderness, 
the    implication    of    the    sun-ounding  tissues,  and  characteristic 

The  Frognosis  is  fairly  favomable,  since  a  free  discliarge  of 
the  cyst  and  its  contents  is  so  often  j>os»ihle,  and,  as  a  fact,  n 
good  man}'  recoveries  have  been  recoi-ded.  The  duration  of 
hydatid  of  the  kidney  is  variable,  and  may  be  as  long  as  even 
thirty  years. 

Ihu  Diafaosis  depends  upon  the  presence  of  a  renal  tumour, 
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combined  with  the  discovery  of  cyste  or  hooldete  io  the  uriDe. 
This  latter  ie  not  in  itself  conclusive  as  to  its  position  in  the 
kidney,  since  a  hydatid  cyst  behind  the  bladder  may  rupture  into 
it.  In  doubtful  cases  a  rectal  examination  should  be  made.  A 
history  of  renal  colic  accompanying  the  discharge  of  cysts  or 
fragments  would  be  strongly  in  favour  of  their  origin  in  the 
kidney.  The  tumour  formed  by  the  hydatid  is  most  likely  to  be 
confounded  with  hydronephrosis;  this  may  nometimes  be  distin- 
guished by  the  typical  variations  of  size ;  for,  though  a  hydatid 
may  also  empty  itself,  this  will  be  most  likely  accompanied  by  the 
appearance  of  daughter-cysts,  Ao.,  in  the  urine.  But  the  resem- 
blance may  be  eo  close  as  only  to  be  solved  by  the  use  of  the 
exploring  needle,  when  the  hydronephrosis  will  yield  an  urinouB 
fluid,  the  hydatid  a  clear  or  o[»lescent  fluid  with  a  minute  quantity 
of  salts  and  a  trace  of  albumen,  and  perhaps,  under  the  micro- 
scope, some  scolices  and  booklets. 

TreatmeBt. — The  simple  withdrawal  of  the  fluid  by  aspiratbn 
hais  jrielded  good  results  in  the  case  of  the  kidney,  as  it  has  in  the 
case  of  the  liver.  But  a  more  certain  method  of  cure  is  to  cut 
down  upon  the  tumour,  through  the  loin  if  possible,  to  empty  the 
cyst  by  tapping,  and  then  incise  it,  and  stitch  the  membrane  to 
the  edges  of  the  wound  in  the  parietes.  If  the  contents  of  the 
cyst  .ire  being  discharged  by  the  bladder,  this  opei-ation  is  not 
necessafy.  Impaction  of  cysts  in  the  ureter  requii'es  the  treat- 
ment proper  to  renal  colic  :  opium,  hot  baths,  and  soothing  local 
applications. 

BiLUARZIA   HfHATOBlA. 

In  dilFerent  ports  of  Africa  (Egypt,  Natal)  the  inhabitants  are 
liable  to  a  peculiar  form  of  heematin-iu,  which  hns  now  been 
satisfnctorily  traced  to  the  invasion  by  a  parasite  of  the  mucous 
memhmne  of  the  urinary  passages.  This  parasite,  called  Bil- 
harzia,  trom  its  discoverer  Bilharz,  belongs  to  the  order  Dwtomidce. 
It  is  elongated  in  shape,  the  male  being  about  half  an  inch,  and 
the  female  three-quarters  of  an  inch  in  length.  In  congress,  the 
femiile  lies  in  a  groove  on  one  side  of  the  male,  called  the  gynraco- 
phoric  canal.  The  ova  are  egg-shaped  bodies,  y|„  inch  in  length, 
and  ^^  inch  in  thickness,  and  present  at  one  end  a  sharp  spine, 
which  is  sometimes  quite  at  the  extremity  (terminal),  sometimes 
a  little  distance  from  it  (lateral).  The  embryo  is  a  ciliated  body, 
which  can  be  seen  moving  within  the  ova,  and,  when  liberated, 
glides  rapidly  about  by  the  action  of  its  cilia,  and  with  various 
contractions  of  its  body. 

The  parasites  and  the  ova  have  been  found  in  the  minute  veiiu 
of  the  bladder,  ureter,  pelvis  of  the  kidney,  uterus,  and  rectum, 
and  in  the  portal  vein  and  its  tributaries  ;  and,  as  a  consequence, 
extensive  inflammatory  changes  occur  in  the  mucous  membrane 
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and  submucous  tissues  of  the  bladder,  ureter,  pelvis,  and  rectum. 

Tbe  mucous  membrane  of  the  bladder,  especially  poeteri<n-ty, 
presents  patches  from  a  quarter  to  ooe  inch  in  diameter,  which 
are  swollen,  vascular,  eccbymotic,  and  covered  with  tough  mucus 
or  yellowish  exudation ;  or  there  are  warty  prominences  encrusted 
with  urinary  salts.  The  ova  of  the  billiu^ia  are  found  in  great 
numbers  in  the  mucus  and  exudation  on  the  surface,  and  in  the 
mucous  and  submucous  tissues ;  and  the  parasites  themselves  lie 
in  smooth-walled  spaces,  which  are,  no  doubt,  altered  veins.  In 
the  ureter  similar  changes  occur,  and  the  swelling  causes  obstruc- 
tion to  the  passage  of  the  urine,  and  it  may  lead  eventually  to 
pyelitis  and  pyonephi-osis.  The  parasite  directly  affects  the  pelvis 
of  the  kidney  much  less  commonly.  The  ova  may  do  hann  in 
Einother  way — namely,  by  sei'ving  as  a  nucleus  for  urinary  calculi, 
which,  indeed,  appeal'  to  be  quite  common  in  Egypt.  In  the 
rectum,  the  parasite  leads  to  polypoid  growths,  which  may  be 
mistaken  for  piles,  and  to  large  htemorrhages  under  the  mucous 
membrane.  Some  observations  have  ^own  that  when  the 
parasite  invades  the  urinary  organs  the  ovum  is  provided  with  a 
terminal  spine,  and  when  it  attacks  tbe  inteeUne  it  carries  a 
lateral  spine. 

There  is  some  doubt  us  to  how  the  parasite  finds  an  entrance 
into  the  body.  It  is  probable  that  there  is  an  intermediate  stage 
between  the  embiyo  seen  in  the  human  urine  and  the  fully 
developed  worm  ;  and  this  half-developed  creature  may  (as  in  tbe 
case  of  the  sheep -fluke)  inhabit  the  body  of  some  mollusc. 
Leuckart  suggests  that  the  parasite  is  introduced  into  the 
system  by  the  affected  individual  switllowing  such  molluscs  while 
eating  raw  vegetables.  Another  po.ssibiIity  is  that  the  parasite 
is  taken  into  the  stomach  with  drinking-water.  J.  Harley  sug- 
gested that  it  might  gain  entiiince  to  the  body  during  bathing, 
either  through  the  skin  or  through  the  orific«  of  the  urethra ;  and 
this  view  is  very  strongly  supported  by  Allen,  of  Pietcrmarits- 
burg,  who  points  out  the  jjrevalence  of  this  endemic  hicmaturia 
amongst  boys  who  bathe  in  the  streams,  and  stir  up  the  mud 
which  forms  their  bt^l.  He  thinks  that  the  put-Hsiten  lodge  in  the 
pi-epuce,  and  in  couine  of  time  find  their  way  into  the  orifice  of 
the  urethra. 

Symptoms. — ^These  are  hematuria,  sometimes  pain  in  the  loius 
or  perinteum,  and,  in  severe  cases,  antemia,  fi'om  loss  of  blood. 
The  hiematuria  is  mostly  of  vesical  origin ;  the  urine  is  passed 
cleai',  and  is  followed  by  about  a  teaspoonful  of  blood.  Allen  says 
the  blood  is  sometimes  mixed  with  the  urine  ;  sometimes,  on  the 
other  hand,  there  is  a  discharge  of  blood  from  the  urethra  on  any 
considerable  movement  of  the  body.  In  such  eases  the  urethi^ 
must  be  affected,  and  ho  states  that  he  has  felt,  by  means  of  the 
oaiheter,  tbe  obetruction  due  to  the  changes  in  the  i 
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brane  of  that  canal.  The  urine  may  at  times  oontain  no  blood, 
but  only  whitish  flocculent  matter,  and  shredH  and  filament-a  of 
mucus  in  which  the  ova  of  bilharzia  are  found  in  great  numben. 
There  is  often  a  trace  of  albumen. 

The  symptoms  may  be  of  very  temporary  duration,  and  boys 
seem  often  to  get  quite  well  in  a  short  time.  But  the  loss  of  blood 
may  lend  to  a  high  degree  of  aniemia,  and,  if  the  inflammatory 
ch»iiges  are  severe,  there  may  be  all  the  symptoms  of  pyelitis  and 
pyonepbroais,  with  secondary  septiciemia.  But  in  many  cases  the 
vibility  of  the  parasite  seems  very  great  and  the  patient  suffers 
from  an  intractiible  cystitis. 

Treatment. — Harley  states  that  the  oils  of  turpentine  and 
male  fern  given  tog^er  in  ir>-minim  dosee  with  !i  minims  of 
chlOrofoiTQ  and  tragaeanth  mixttu'e  every  morning  brought  away 
grntt  numbers  of  the  ova.  He  also  recommends  the  int^-nal  use 
of  bicarbonate  c^  potnamtim,  and  the  injection  into  the  bladder 
every  second  or  third  day  of  five  ounces  of  tepid  water  containing 
twenty  or  thirty  gTHinn  of  iodide  of  pofaaaium.  This  proceeding 
seems,  however,  to  have  set  up  cystitis  in  at  least  one  cnae ;  and 
UoblMtId  objected  wtrongly  to  the  use  of  anthelniintica,  diuretics,  or 
injections.  He  recommeniled  a  tonic  treatment,  the  use  of  infusion 
of  bucbu,  ™  libenvl  diet,  and  gentle  exercise  ;  hut  he  did  not  look 
for  a  cui-e  until  a  long  time  had  elapsed.  MansoD  nlfio  regards 
[laraaiticidcs  iis  u^ess  or  harmful,  and  recommends  the  disease  to 
be  treated  as  a  clironic  cystitis,  by  wasliing  out  the  bladder  with 
weak  l)oric  acid  lotion,  and  by  the  internal  use  of  diluenta,  of  uva 
ursi,  buchu,  &c.,  and  of  anodynes  when  necessary.  Polypoid  growths 
in  the  rectum  should  be  removed. 

PreTention. — The  drinking-water  should  be  from  a  pure  source 
and  should  be  filtered,  and  oncooked  vej^ebibles,  fish,  and  molluscs 
should  not  be  eaten.  Allen,  in  ncconlance  with  his  view  of  the 
manner  of  entry  of  the  parasite,  recommends  avoidance  of  bathing, 
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The  kidney  normally  extends  from  the  lower  bord^-  of  the 
eleventh  dorsal  vertebra  to  the  lower  border  of  the  second  lumbar 
vei'tebra,  it«  inner  margin  being,  on  an  average,  three  inches  from 
the  middle  line  ;  and  it  is  fixed  in  this  position  by  its  surrounding 
capsule  of  adipose  tissue,  by  the  layer  of  peritoneum  in  front  of  this, 
and  by  the  renal  vessels.  The  name  mcnxabU  kidney  is  given  to 
one  thnt  is  readily  displaceil  from  its  normal  jioaition,  and  can  be 
moved  more  or  less  freely  in  the  abdomen.  This  unusual  mobility 
may  be  congenital  or  acquired. 
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Coiujenital  mobility  is  due  to  the  presence  of  a  mesoriephron — 
that  is,  the  kidney  is  partially  or  completely  surrounded  by  peri- 
toneum (like  the  colon),  and  is  thus  free  to  move  about  among  the 
abdominal  viscera.  This  condition  is  quite  rare.  It  is  sometunes 
distinguished  r& floating  kidney. 

Acquired  mobility  is  much  more  common.  It  affects  females 
more  often  than  males ;  and  the  right  kidney  becomes  moveable 
thirteen  or  foui^teen  times  as  frequently  iis  the  left.  Sometimes 
both  are  affected  at  the  stime  time.  The  age  of  the  patient  is  mostly 
between  twenty  and  fifty.  It  mainly  results  from  conditions  which 
sti^etch  or  relax  the  tissues  and  stinictures  suiTOunding  the  kidney, 
especially  the  fatty  cjipsule  and  the  peritoneum.  Perhaps  the  most 
frequent  cause  is  repeate<l  pregnancy,  by  which  the  peritoneum  is 
dragged  upon  and  stretched,  and  afails  fter  deliveiy  to  recover  its 
normal  tension.  But  moveable  kidney  is  not  confined  to  tliose  who 
have  borne  children.  Emaciation  by  reducing  the  fat  siurouoding 
the  kidney  may  be  a  cause  sometimes.  Many  patients  have  a 
pendulous  abdomen,  and  general  want  of  tone  in  the  abdominal 
and  pelvic  tissues  {Enteroptosia,  see  p.  718).  It  is  asserted  by 
some  that  recuiTing  congestion  of  the  kidney,  in  association  witJi 
menstruation,  may  letid  to  displacement.  At  any  rate,  an  increase 
of  size  of  the  kidney  from  any  cjiuse  must  favour  it.  Tight  lacing 
has  l>een  charged  with  it,  but  it  frequently  occiutj  independently. 

Sjniiptoms. — The  most  common  subjective  symptom  is  a  sensa- 
tion of  weight,  or  ditigging,  or  pain  in  the  loin  or  side  of  the 
abdomen  affected  ;  and  this  niiiy  be  constant,  aggravated  by  walk- 
ing or  exei-tion,  and  relieved  by  lying  down.  From  time  to  time 
there  may  be  severe  attacks  of  so-called  atranguloLtion  of  the  kidney, 
consisting  of  great  piin  and  tenderness  in  the  renal  region,  with 
scjinty,  high-colouied,  and  even  bloody  lu'ine.  There  may  be  nausea 
or  vomiting,  and  malaise ;  but  generally  not  much  pyi'exia.  Such 
an  attiick,  which  subsides  in  the  course  of  a  week  or  more,  is  prob- 
ably due  to  twistin;:^  or  kinking  of  the  renal  vessels  by  the  move- 
ments of  the  kidney. 

lliirely  does  a  moveiible  kidney  produce  any  considerable  pres- 
sure on  suiTOunding  organs,  for  its  very  mobility  I'enders  this  un- 
likely ;  but  (i^dema  from  pressure  on  the  inferior  vena  cava  has 
been  recorded.  Some  gastric  disturbances,  such  as  nausea,  flatu- 
lent distension,  «fcc.,  are  probably  due  nither  to  the  nerve-connec- 
tions of  the  kidney  and  of  the  stomach  than  to  pressiu'e  on  the 
duodenum,  jxs  suggested  by  one  author,  l^astly,  many  [yatients 
sutfeiing  from  displaced  kidney  are  nervous,  hysterical,  or  hypo- 
chondriacal. 

The  evidence  of  moveable  kidney  lies  in  its  d(»tection  by  palpa- 
tion of  the  abdomen.     In  the  majoiity  of  cjises  it  is  felt  only  in 
the  flank  of  the  side  affected.     Here  a  smooth,  fiim  but  not  hard 
rounded  tumour  may  be  felt,  of  about  the  size  of  the  kidne^'.     If 
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it  lies  between  the  last  rib  and  the  crest  of  the  ilium,  it  can  be 
pushed  more  or  leas  in  all  directions,  but  most  easily  upwards 
towards  the  thorax,  when  it  may  get  entirely  out  of  reach,  leaving 
the  flank  normal.  Often  when  tlie  patient  lies  down,  nothing  is 
felt  until  she  takes  a  deep  breath,  when  the  kidney  glides  down, 
and  may  be  secured  by  dipping  the  fingers  in  above  its  upper 
extremity.  If  the  organ  be  pressed  firmly,  or  grasped,  the  ptitient 
experiences  a  sharp  pain,  or  sickening  sensation.  The  examina- 
tion should  be  made  with  both  hands,  one  pressed  firmly  in  between 
the  last  rib  and  the  crest  of  the  ilium,  the  other  on  the  front  of 
the  nhdomen.  In  some  cases  the  kidney  rises  towards  the  front 
of  the  abdomen,  or  rests  in  the  iliac  fossa,  or  can  be  pushed  over 
towards  the  middle  line  or  beyond  it.  It  does  not  seem  that  any 
difierence  in  this  respect  exists  between  the  kidneys  that  possess 
a  mesonephron  and  those  that  do  not ;  at  any  rate  the  latter  often 
acquire  a  very  considerable  degree  of  mobility. 

Landau  lays  much  stress  upon  hydronephrosis  from  repeated 
kinking  of  the  ureter  as  k  possible  result  of  this  complaint ;  except 
for  this,  mobility  of  the  kidney  is  rather  a  discomfort  than  a 
serious  diHonHe,  and  does  not  tend  to  a.  fatal  result. 

Diagnoflis. — A  moveable  kidney  is  likely  to  be  confounded  with 
HtnaX]  ovarian  cysts,  with  distended  gall-bladder,  with  tumours  of 
the  omentum,  mesentery,  stomach,  paocrens,  ascending  or  descend- 
ing colon,  with  retained  fteces,  or  with  enlarged  spleen.  Ovarian 
tummara  are  moveable  only  in  directions  determined  by  their  pelvic 
connections,  and  cannot  be  pushed  up  into  the  loin.  A  diitended 
ffoU-bladder  has  dulness  continuous  with  that  of  the  liver,  but  may 
be  extremely  moveable.  Its  cystic  nature  may  be  recognisable. 
Tumourg  of  the  aiimentary  eemat  or  panereaa  have  rarely  a  perfectly 
smooth  surface,  vary  in  shape  and  size,  and  are  more  condnuouely 
painful.  An  enlarged  spleen  is  never  behind  the  intestines ;  the 
lower  it  lies,  the  more  it  gets  to  the  front  of  the  abdomen,  and 
it  is  always  close  under  the  parietes. 

Trsatmsilt. — The  object  of  treatment,  if  symptoms  are  severe 
enough  to  i-equire  it,  is  to  retain  the  kidney  in  its  normal  poeition, 
and  so  prevent  the  weight,  dragging,  and  pain,  as  well  as  the 
strangulation  and  other  symptoms  that  may  result  from  kinking 
of  the  vessels  of  the  ureter.  Abstention  from  violent  exercise 
may  lie  enough  in  some  cases,  and  rest  in  the  recumbent  posture 
will  at  all  time.1  give  i-elief.  But  as  getting  about  again  brings 
on  the  troubles,  it  is  desirable  to  attempt  support  of  the  kidney 
by  some  kind  of  pid,  truss,  or  liandage.  A  spring  tiniss,  with  a 
large  pad  pressing  on  the  front  of  the  affected  loin,  may  be  used, 
or  a  broad  bandage  with  a  large  pad  sewn  into  it,  and  so  aiTanged 
a«  to  pi-event  vertical  displacement.  Dr.  Newman,  of  Glasgow, 
recommends  a  tight-fitting  elastic  bandage,  extending  from  the 
groin  to  the  sixth  or  seventh  rib,  under  which  an  air-[)nd,  capable 
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of  being  inflated  while  in  position,  prevents  the  descent  of  the 
kidney.  The  treatment  of  the  symptoms  of  strangulation  oonsistg 
in  complete  rest,  the  use  of  poultices  and  hot  fomentations  to  the 
loin  and  abdomen,  and  opium  or  morphia  by  injection  or  supposi- 
tory. Severe  cases  justify  the  operation  of  nephrorrhaphy^  by 
which  an  incision  is  made  in  the  loin  and  the  kidney  is  stitched 
to  the  parietes.  It  may  be  even  desii*able  to  excise  the  kidney 
altogether  if  nephron-haphy  fails,  and  especially  if  the  kidney  is 
diseased  as  well  as  moveable,  with  the  proviso  that  the  other 
kidney  is  sound. 
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{Nephrolithiasis), 

The  following  are  the  varieties  of  urinary  calculi.  The  first  five 
are  the  commoner  forms  ;  the  others  are  much  more  rare : — 

1.  Utnc  Acid, — Hard,  round  or  oval  in  shape,  smooth  or  finely 
tubei-culated,  sometimes  facetted  from  contact ;  of  yellowish,  fawn, 
or  reddish  colour.  They  vary  in  size,  from  that  of  poppy-seeds 
to  that  of  mustard-seeds  or  peas,  and  are  occasionally  very  much 
larger.     Frequently  they  exist  in  great  numbei'S. 

2.  Sodium  Urate. — Soft,  not  generally  of  large  size. 

8.  Calcium  Oxalate,  or  Mulberry  Calculus. — These  are  very  hard, 
ix)ugli  or  iiTegular  on  the  surface  and  of  blackish -bit)  wn  colour ; 
when  smaller  they  ai-e  smooth,  rounded,  greyish  or  brown  in 
colour.     Genenilly  they  are  solitary. 

4.  Mixed  Calcium  and  Ammouio-magvesian  PhosphaiCj  or  Fusible 
Calculus. — Til e  mixed  phosphates  are  precipitated  in  urine  rendered 
alkaline  byammoniacal  decomposition,  such  as  occui-s  when  the  secre- 
tion is  retained  in  the  bladder  or  in  a  dilated  pelvis.  They  rarely 
form  the  nucleus  of  a  stone,  but  are  deposited  upon  other  calculi 
of  uric  Jicid  or  oxalate,  upon  foreign  bodies  (e.g.,  in  the  bladder), 
and  upon  the  inflamed  mucous  membrane  of  the  bladder  or  of 
the  renal  pelvis.  Tliey  may  thus  enormously  increase  the  size 
of  vesical  stones,  and  in  the  pelvis  may  form  concretions,  which 
are  moulded  to  all  the  infundibula  and  calices.  The  deposit  is 
white,  soft,  friable,  and  fuses  under  the  blowpipe  into  a  kind  of 
enamel. 

5.  Calcium  Phosphate. — White  and  chalky,  rather  smooth  on 
the  surface,  with  an  earthy  fnictuie,  varying  in  size  from  that  of  a 
pea  to  that  of  a  hen's  eg^, 

fi.  Calcium  Carbonate. — Small,  veiy  haixl,  smooth,  grey,  yellow- 
ish or  bronze-coloured,  and  varying  from  minute  grains  up  to 
stones  the  size  of  a  hazel-nut. 

7.  (7y«<i?i«.— Usually  egg-shaped,  the  surface  granular,  glisten- 
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ing  with  crystalfi  of  yellow  colour,  looking  tmnHlucent  on  section, 
with  indications  of  a  radiating  structure,  and  ratlier  soft  in  con- 
flistence.  They  become  green  on  exposure.  "With  a  lens  the 
liexBgonal  form  of  the  crystals  may  be  seen, 

8.  Xanthine. — In  physical  characters  like  uric  acid  calculi,  but 
of  a  cinnamon  colour,  soluble  in  liquor  ammoniee  and  liquor 
potassffi.  They  are  extremely  rare,  and  have  not  been  found  in 
the  renal  pelvis. 

!),  Uroieatilh. — Soft  greasy  concretions,  which  have  been  found 
in  a  few  cases ;  one  was  ^own  to  consist  of  about  one-third 
cholesterin  and  fat,  one-third  uric  acid,  and  some  oxalates. 

10.  Indigo. — Once  found  in  the  renal  pelvis  by  Ord  as  a  calculus 
weighing  40  grains. 

The  majority  of  calculi  consist  of  mora  than  one  of  the  above 
substances,  and  sometimes  there  are  found  alternating  layers  of 
uric  acid,  oxalate,  and  phosphates,  laid  upon  one  another  under 
varying  conditions  of  the  urine.  Phosphates  and  carbonates  are 
deposited  in  alkaline  urine ;  the  remainder  of  the  calculi  above 
enumerated  form  in  acid  urine. 

Urinu.17  calculi  vary  much  in  size  ;  they  may  be  two  or  three 
inches  in  diameter,  or  they  may  conaitit  of  very  nmall  particles, 
and  »!«  then  known  or  gravel. 

For  long  it  has  been  believed  that  the  centre  or  nucleus  {i.9., 
the  first-formed  port.ion)  of  most  calcuh  is  nric  acid  ;  but  even 
within  that,  culcium  oKalate  or  sodium  urate  has  been  found. 
Some  calculi  are  deposited  upon  a  nucleus  of  blood-clot,  mucus, 
or  renal  casta,  and  tlie  ova  of  Bilharzia  hsematobia  may  form  the 
stJLrting -point  of  renal  stones.  Most  calculi  are  formed  in  the 
urinary  tubules,  and  some  even  in  the  epithelial  cells  (Balfe) ; 
and  the  frequent^  of  uric  acid  and  calcium  oxalate  as  components 
of  atone  is,  no  doubt,  determined  by  their  relative  insolubility. 
Another  important  factor  seems  to  be  the  presence  of  some 
"  colloid  miitrix,"  such  as  may  lie  formed  by  mucus,  blood,  or 
perhiips  the  protoplasm  of  the  epithelium-cell ;  since  it  has  been 
shown  by  experiment  tliat  in  tlie  presence  of  viscid  solutions  a 
chemioil  precipitation  does  not  take  place  rapidly  in  a  crystalline 
forui,  but  more  slowly  in  the  shape  of  granules,  spheroids,  and 
Inminec,  which  has  been  calle<l  mibmorphiima.  Such  colloid  matter, 
therefore,  determines  the  form  of  die  precipitated  matter,  and 
may  ftbio  bring  about  the  precipitation  in  a  secretion  overcharged 
with  the  relatively  insoluble  salt.  Ralfe  thinks  that  the  cause 
may  often  be  an  impkirment  of  vital  power  in  the  renal  cells,  so 
that  they  fail  to  secrete  uric  acid  or  oxalate,  and  hence  these  sub- 
stances are  actually  deposited  in  the  cells,  the  cell  substance  acting 
as  "  colloid."  Ultimately  the  calculus  grows  by  accretion  of  other 
de[xi6ita  upon  it.  Roberts  shown  that  the  precipitation  of  uric 
acid  from  the  urine  is  favoured  by  great  acidity  of  the  urine,  by 
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excess  of  uric  acid,  hj  decrense  in  the  urinaiy  pigment,  and  by 
decrease  in  tlie  urinary  ealinea ;  and  that  it  is  retarded  by  tiie 
oppoeit«  conditions. 

etiology. — Calculus  is  very  much  more  frequent  in  the  eastern 
part  of  England  thaji  in  the  middle  or  western  piirts;  a  difference 
which  ia  not  at  once  explained  by  the  existence  of  a  chalky  soil  in 
the  foiTiier,  since  the  majority  of  calculi  from  patients  in  tdieae 
parte  are  of  the  uric  acid  variety.  Stone  is  more  common 
among  the  poor  than  the  rich,  in  raalee  than  in  females,  and 
perhaps  more  so  in  early  or  Inte  life  than  middle  age.  Balfe 
points  out  that  these  are  periods  of  onfall  impairment.  Fc^ 
instiince,  febrile  illnessc!  ai-e  common  amoog  children,  and  many 
suffer  from  malnutrition  ;  on  the  other  hiind,  in  old  age,  besides 
the  obvious  waning  of  the  powers  genei-ally,  there  is  often  local 
impairment  from  urethral  stricture,  or  prostatic  enlargement,  or 
diminished  expulsive  powers. 

Symptoms.— (1)  When  the  stone  exists  in  the  pelvis  of  the 
kidney,  it  may  remain  entirely  latent,  or  it  may  give  rise  to 
lumbar  pain,  hK^matiu-ia,  albuminuria,  or  the  passage  of  pus  from 
the  induction  of  pyelitis  ;  and  these  changes  may  result  from  the 
presence  of  very  small  stones,  or  of  the  deposit  known  as  gravel. 
(2)  If  it  falls  into  the  ureter  it  may  become  impacted  or  move 
along  with  great  difficulty,  oitising  renal  coHc,  htematuria,  and, 
undei'  cerbiin  circumstances,  obttnictive  euppresMon.  (3)  The 
later  efiecte  of  reiiJ  stones,  either  in  the  kidney,  or  after  impac- 
tion in  the  uret«r,  are  pyelitis  of  all  degrees,  pyelonephritis, 
perinephritis,  [perinephric  abscess,  hydronephrosis  and  pyo- 
nopliroais,  the  symptoms  of  which  have  been  already  described. 

Gravel  nnd  calculus  are  fi-etjuent  causes  of  lurnbar  pain,  which 
ia  often  regiinled  as  "  lumbago"  or  muscular  rheiunatism.  The 
lumbar  pain  or  acliing  may  be  rendei-ed  worse  by  jolting  or 
shaking.  If  the  symi»toms  are  of  long  duration,  albumen,  pus, 
or  mucus  may  be  puweid,  and  from  time  to  time  blood  in  varying 
quantities.  Ocoisionally,  small  calculi  or  ginvel  are  discharged 
with  the  urine.  The  sulisidence  of  symptoms  entirely  after 
a  long  period  of  activity  may  be  due  to  the  calculus  becoming 
encysted. 

Renal  colic  is  caused  by  the  spasmodic  contmction  of  the  mus- 
cular fibres  of  the  ureter,  iri-itnted  by  the  [uussa^  of  the  calcnius. 
It  is  comjiarable  with  biliary  colic,  and  i.s  characterised  by 
intense  pains,  rigors,  nansen,  and  vomiting.  Tlie  pain  is  situated 
in  the  loin  and  flank  of  the  same  side,  and  radiates  downwards 
and  inwards  to  the  groin  and  testicle  ;  sometimes  to  the  thighs, 
and  even  to  the  heel  and  sole  of  the  foot;  at  others  to  the 
abdomen,  chest,  and  back.  In  the  severer  attAt-ks  the  patient  is 
doubled  up  with  the  pikin,  or  writhes  on  the  floor,  and  bursts 
out  into  profuse  perspiration,  or  he  becomes  pile  an<l  collapsed. 
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with  quick,  feeble  pulse  ;  but  the  temperature  may  be  raised. 
With  this  there  are  nausea  and  vomiting-,  often  a  rigor,  and 
sometimes  even  general  convulsions.  The  testicle  on  the  same 
side  is  retracted,  and  is  awollen  and  very  tender.  The  pain  may 
be  less  for  a  time,  but  soon  returns,  and  altogether  it  may  last  a 
few  houni  or  a  day  or  two,  until  at  length  the  stone  is  passed  into 
tlie  bladder  or  returns  to  the  pelvis,  when  there  is  sudden  relief, 
and  only  an  aching,  smarting  sensation  in  the  side  is  left.  The 
pain  may,  however,  cease  when  the  calculus  still  remains  impacted 
in  the  ureter.  During  the  attack,  micturition  is  frequent  and 
painful,  and  the  urine  is  scanty,  coming,  perhaps,  only  by  drops ; 
and  it  may  contain  blood.  By  examination  of  the  abdomen,  one 
can  sometimes  detect  the  stone  in  the  ureter,  and  watch  its  course 
from  kidney  to  bladder. 

Such  an  attack  may  occur  spontaneously,  or  may  be  broughton 
by  some  movement  which  appears  to  dislodge  the  calculus  from  its 
position.  Benal  colic  may  i-ecui'  in  the  same  patient.  This,  of 
course,  must  depend  on  the  number  and  size  of  the  stonee; 
obviously,  if  a  stone  gets  back  into  the  pelvis  it  may  set  up  renal 
colic  on  again  becoming  impacted. 

Obstnidive  suppreanrnt  is  distinguished  by  Roberts  from  the 
suppression  which  results  from  acute  congestion  or  acute  inflam- 
inution  in  Bright's  disease,  and  the  symptoms  in  marked  cases  are 
strikingly  different.  Obstructive  suppression  arises  when  both 
ureters  are  simultaneously  compressed,  as  occurs  in  women  when 
cancer  of  the  pelvic  organs  invades  the  base  of  the  bladder  ;  or 
when  one  kidney  has  been  disorganised,  or  excised,  or  otherwise 
placed  hore  de  eombai,  and  a  calculus  becomes  impacted  in  the 
ureter  of  the  healthy  organ.  In  some  cases,  no  urine  is  voided  ; 
in  othei's,  a  certain  amount  may  l>e  passed  in  small  quantities  at 
long  intervals,  but  it  is  cleiir,  watery,  of  very  low  specific  gTEvity 
^e.g.,  lOOG — and  contains  an  extremely  small  quantity  of  urea  or 
other  solids ;  and  there  is  no  albumen,  unless  there  is  blood,  or 
unless  the  urine  is  modified  by  the  cystitis  which  accompanies 
cancer  of  the  blo^lder.  The  patient's  condition  is  not  at  first 
materially  altered.  He  miLy  eat  as  much  as  usual,  but  he  loses 
muscular  power,  and  becomes  sleepless,  and  after  some  five  or  six 
days  he  is  seized  with  muscular  twitchings  or  jerkings,  afiecting 
the  aims,  legs,  iind  trunk.  Tlie  pupils  are  contracted,  the  tem- 
perattu^  of  the  body  falls,  the  breathing  is  slow,  panting,  and 
laborious,  the  mouth  and  tongue  are  dry,  and  tlieiv  is  great  thirst 
and  tliere  may  be  troublesome  vomiting.  The  muscular  twitch- 
ings continue,  and  the  patient  becomes  reetlees,  indifferent,  and 
drowsy,  but  neither  convulsions  nor  coma  occur.  Death,  as  a 
rule,  ensues  from  nine  to  eleven  days  after  the  oommenoemBnt  xA 
the  obstruction,  and  is  very  rarely  postpooed  beyond  tlu&  Be- 
coveiy  may  take  place  if  the  ( '    '       " ' 


844 


DISEASES  OF  THE   KIDNEYS. 


dislodged  from  the  breaking  down  of  any  new  growth  that  has  been 
the  means  of  blocking  the  ureter.  Roberts  points  out  that  an 
obstructive  suppression  of  a  less  dangerous  kind  may  arise  in  the 
course  of  a  double  hydronephrosis.  Bradford  shows  that  symptoms 
identical  with  the  above  may  arise  when  the  functions  of  the 
kidney,  hitherto  healthy,  are  disturbed  by  distant  lesions,  pre- 
sumably acting  reflexly,  or  by  toxic  influence. 

The  production  of  pyelitis,  hydronephrosis,  and  perinephric 
abscess  as  a  result  of  stone,  and  the  symptoms  indicating  them 
respectively,  have  already  been  discussed. 

Diagnosis. — The  typical  symptoms — lumbar  pain,  hfiematuria, 
and  albuminuria — may  be  caused  not  only  by  a  medium-sized 
calculus,  but  also  by  fine  gravel  and  uric  acid  crystals,  which  will 
readily  pxss  the  ureter ;  and  in  these  cases  testicular  pain  and 
fre({uency  of  micturition  may  also  be  present.  The  diagnosis  may 
be  made  by  rendering  the  urine  alkaline,  when  the  symptoms  will 
quickly  diminish  or  cease  altogether.  A  severe  attack  of  oolic, 
associated  with  haematuria  and  testicular  pain  and  retraction,  is 
very  strong  evidence  of  calculus ;  but  other  foreign  bodies  besides 
calculus  may  set  up  colic  while  passing  the  ureter — e,g,y  masses  of 
viscid  mucus  the  result  of  pyelitis,  clots  of  blood  which  have  farmed 
in  the  renal  pelvis,  fragments  of  tissue  in  cancer  of  the  kidney, 
and,  exceptionally,  hydatid  daughter-cysts. 

Some  diffei-ences  in  the  character  of  the  haematuria  depend  upon 
the  seat  of  the  hsemorrhage  {see  p.  788). 

Any  divsease  leading  to  haemorrhage  from  the  kidney  may  for  a 
time  be  misttiken  for  calculus,  since  haematiuria  may  occur  without 
other  symptoms  being  prominent.  In  ca/ncer  of  the  kidney 
hsemorrluige  is  often  more  abundant  and  more  continuous.  Gela- 
tinous red  lumps  appear  in  the  urine  after  the  blood ;  and  some- 
times cancer-cells  may  l^  found  by  the  microscope.  The  presence 
in  due  time  of  a  tumour  will  help  the  diagnosis.  Calculus  is 
more  likely  in  a  young  j)atient,  but  either  may  be  present  in 
middle  or  old  age.  Tubercle  of  the  kidney  may  closely  simulate 
calculus,  by  lumbar  pain,  frequent  micturition,  pus  in  the  urine, 
and  even  blood.  In  the  fomier  there  imiy  be  a  family  or  personal 
history,  or  present  indications  of  tubercle  ;  haematuria  and  renal 
pain  are  less  prominent  and  characteristic.  Cystitis  is  simulated 
by  the  frequency  of  micturition  which  occurs  in  renal  calculus, 
especially  if  hematuria  is  absent.  Previous  attacks  of  lumbar 
pain,  and  the  acid  retiction  of  the  urine,  if  pus  is  present,  are  in 
favour  of  a  renal  origin.  Jlysteria  may  simulate  renal  pain,  and 
requires  very  caireful  consideration. 

On  nire  occjisions,  when  the  renal  pelvis  confer  ins  numerous 
stones,  these  may  be  recognise<l  by  a  crackling  sensation  conveyed 
to  the  fingers  placed  under  the  twelftli  rib ;  and  a  diagnosis  is 
sometimes  effected  by  the  sm*geon  making  an  exploiutory  incision, 
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and  BOimding  the  kidney  with  a  lone  needle.  In  a  few  instances 
the  presence  of  a  stone  in  the  kidney  has  been  demonstrated  by  the 
use  of  the  KOntgen  rays,  oi*  Skiagraphy  ;  and  in  doubtful  cases  this 
should  be  used. 

Some  differences  have  been  noted  iu  the  sirmptoms  dependent  on 
the  chemical  nature  of  the  calculug.  Uric  acid  calculi  produce  tlie 
leiujt  pain,  which  is  dull  and  opprestdve,  with  a  sense  of  weight. 
The  urine  is  acid  ;  bleeding  is  frequent,  not  excessive,  and  periodic, 
apart  from  exertion.  The  mucous  deposit  is  yellowish,  or  msty. 
Calcium  oxalate  causes  acute  pain  referred  to  a  particular  spot,  as 
well  as  shooting  in  the  ureter,  shoulder,  or  epigastrium.  The  urine 
in  less  acid,  bleeding  is  abundant,  and  the  mucus  is  glairy  and 
greenish.  Phogphates  cause  seveie  unremitting  pain,  attended 
with  exacerbations.  The  urine  has  been  at  some  time  alkaline, 
thei-e  is  much  muco-pus  or  flocculent  mucus,  which  may  be  tinged 
with  blood,  though  free  bleeding  is  tare. 

Troatmeat. — The  frequent  occurrence  of  gravel,  which  is  nearly 
always  mic  acid,  should  be  met  by  the  administration  of  drugs  to 
render  the  urine  les.s  acid,  or  even  alkaline.  The  most  efficient  are 
the  citrate,  acetate,  and  bicarbonate  of  potassium,  which  may  be 
given  in  30  or  40  grain  doses  in  .1  or  4  ounces  of  water  two  or 
three  times  daily,  or  in  one  larger  dose  before  the  night's  rest, 
during  which  time  the  tendency  to  uric  acid  precipitation  is 
greatest  (Beberts).  Pure  or  distilled  water  may  be  also  drunk, 
and  the  diet  should  consist  largely  of  farinaceous  and  vegetable 
food.  On  the  other  hand,  alcoholic  liquors  and  highly  nitrc^^enous 
food  should  be  avoided.  When,  in  addition,  lumbar  pain  and  a 
trace  of  albumen  suggest  that  the  precipitation  is  taking  place  in 
the  kidney,  the  same  line  of  treatment  may  be  pursued,  and  so 
long  as  the  deposit  is  only  minute  it  may  be  washed  away  by  the 
urine,  and  the  alkalisation  of  the  urine  will  prevent  any  more 
being  foimed.  Ralfe  recommends  turpentine  iu  capsules  every 
morning  or  twice  daily.  If  the  existence  in  the  kidney  of  an  actual 
calculus  is  presumable  from  the  occuiTence  of  one  oi'  more  attacks 
of  renal  colic,  tluH  "  solvent "  method  of  treatment  may  be  peisisted 
in.  The  dose  of  the  acetate  or  citi'ate  of  potiissium  should  be  40 
or  GO  gtains  evety  three  hours,  continued  for  some  months.  The 
ti-eatnient  may  be  assisted  by  occajiional  saline  purges.  Benefit  is 
often  derived  fiom  i-esidence  at  Vichy,  Ems,  Carlsbad,  Salzbrunn, 
TaiuBp,  Neuenahr,  or  Wildungen,  where  the  waters  are  alkaline  or 
saline.  As  a  preventive  of  stone  exercise  is  desirable  ;  but  the 
encystment  of  a  large  calculus  is  likely  to  be  favoured  by  rest  jn 
the  recumbent  position,  inclining  to  the  affected  side, 

Treatment  of  Ren&l  OoUc. — Anodynes  are  here  required,  both 
to  relieve  the  intense  pain,  and  because  they  may  also  relax  the 
spasm  of  the  ureter,  and  so  facihtate  the  escape  of  the  stone.  If 
the  pain  is  severe,  a  morphia  injection  should  be  at  once  given ;  or 
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morphia  oi'  opium  may  be  given  internally,  or  in  suppositoriBS,  or 
chloroform  or  ether  muy  be  inhaled.  Locally,  hot  poultices,  hot 
fomentationti,  belkdonna  applications,  or  the  hot  bath  should  be 
uaed.  The  patient  should  be  at  reat,  and  warm  diluent  drinks, 
barley-water,  &c,  should  be  taken  from  time  to  time. 

Snrcrical  Treatment. — When  the  symptoms  of  stone  in  the 
kidney  at-e  vei-y  severe,  and  remain  unrelieved  after  prolonged 
medical  treatment,  or  if  the  patient  is  prevented  from  following 
bis  livelihood,  an  operation  for  the  removal  of  the  calculus  (nephro- 
lithotomy), or  even  of  the  kidney  itself  if  the  calculus  cannot  be 
found,  may  be  judged  expedient. 


MORBID  CONDITIONS  OF  THE  URINE 
INDEPENDENT  OF  DISEASE  OF  THE 
URINARY  ORGANS. 

DIABETES  INSIPIDUS. 

It  hiu<  been  iilreikdy  shown  tlutt  polyuiiii,  or  exceHNive  uecretiou  of 
urine,  may  uritte  from  various  morbid  conditions,  such  as  chronic 
^ninulur  kidney,  lardikceoiis  discEiw  of  the  kidney,  and  hysteria. 
But  there  ai-e  two  fomvs  of  polyuriii,  which  liave  long  been  known 
under  the  equivalunt  term  diabpten  (SmfJuiVu  =  I  go  through),  and 
which  require  special  description.  In  the  more  common  form, 
d%ai>eU»  niidlilKa,  sugar  in  present  in  the  urine  at  the  same  time ; 
in  the  other  form,  tbei'e  in  no  sugar,  and  it  is  called  diabetet 
insipidiu. 

ftiology. — Diabetes  insipidus  is  a  cum{>iinitively  mi'e  com- 
plaint. It  occui's  mostly  in  eiirly  adult  and  middle  age,  but 
sometimes  in  quite  young  childi-en,  and  it  is  more  fi'equeut  in 
mules  than  in  femaleH.  It  otnnot  be  always  tmced  to  a  definite 
cause,  but  it  Iuls  occasionally  followed  ujiou  blows  or  injuries 
to  the  head,  emotional  disturbance,  or  convalescence  from  acute 
diseases.  Family  predisposition  has  also  been  recorded,  the  dis- 
ease being  handed  down  fi-om  parent*;  to  children.  A  nervous 
origin  is  suggested  by  the  ubove,  and  tliis  is  supix)rt«d  by  tlie 
knowledge  of  the  experiment  of  Bemai'd,  who  produced  polyuria 
by  puncturing  the  fourth  ventricle  at  a  point  a  little  above  the 
centi'e  for  the  piWuction  of  sugai'  in  the  urine.  Tumours  of  the 
brain,  aim,  now  and  then  produce  [HihTiriii,  but  it  is  rarely  that 
cases  of  pronounced  diabetes  insipidus  liave  been  shown  to  be  due 
to  them. 
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Symptoms. — These  begin  either  insidiouslj  or  suddenly ;  some- 
times they  have  followed  Immediately  upon  the  ingertioa  of  a 
large  quantity  of  water.  The  prominent  symptoms  are  the 
euormouu  quantity  of  water  passed,  and  the  great  thirst  by  which 
the  patient  is  led  to  replace  the  loss.  The  urine  may  reach  fifteen, 
twenty,  or  even  forty  pints  in  the  twenty-four  hours.  It  is  very 
pale,  almost  like  water,  of  specific  gravity  1002  to  1005,  and 
faintly  acid  in  reaction.  The  percentage  of  solid  constituents  is, 
of  course,  small,  but  the  daily  excretion  of  urea  may  be  some- 
what above  the  oormal.  Sometimes  intmte,  or  muscle-sugar,  has 
been  found ;  but  it  is  not  invuriably  present,  and  it  has  also  been 
detected  in  some  cases  of  diabetes  mellitus  and  of  Bright's  disease. 
Quite  exceptionally,  a  trace  of  albumen  is  present,  and  more  often 
minute  traces  of  grape-siigBr.  The  thirst  is  Bxt»Bsive  and  un- 
controllable, the  patient  being  obliged  to  drink  large  quantities 
of  wat«r  to  replace  what  passes  by  tSie  kidneys. 

Other  symptoms  are  the  following :  — The  mouth  and  tongue 
are  usually  dry,  the  skin  is  dry,  and  the  temperature  is  normal. 
The  appetite  may  be  unaffected ;  sometimes,  however,  it  is 
enormoutj,  as  it  is  so  often  in  diabetes  mellitus.  The  bowels  are 
regular,  or  only  slightly  constipated.  Beyond  this,  the  patient 
may  be  in  the  enjoyment  of  very  good  health,  and  he  finds  the 
diabetes  an  nnnoyance  rather  tWi  an  illness.  But  often,  espe- 
cially in  the  severe  cases,  there  are  emaciation,  weakness,  and 
languor ;  the  sleep  is  much  distiubevl,  and  there  ia  mental  depres- 
sion or  initubility  of  temper ;  occusionaJly  tlie  sexual  powei-s  are 
uboliNhed. 

The  course  of  the  disease  is  variable.  If  it  arises  from  injiuies 
to  the  head,  it  miiy  be  of  short  duration ;  when  it  is  due  to  cerebral 
tumours,  it  will  pi-obably  terminate  in  de»th  in  the  course  of  a  few 
months.  Spontaneous  and  idiopathic  oises  miky  bist  for  years,  and 
ai'e  most  intractable.  They  are  rarely  fatal,  except  from  the 
intervention  of  other  illnesses,  especially  phthisis  and  pneumonia. 

Morbid  Anatomy. — The  lesions  which  are  at  all  constantly 
found  in  diabetes  insipidus  are  very  few.  Dilatation  and  hyper- 
trophy of  the  bladder,  dilatation  of  the  ui-eters,  and  enlargement 
of  the  kidneys  may  be  seen,  and  are  attributable  to  the  prolonged 
pressure  of  liu^e  quantities  of  urine.  Besides,  there  are  found,  in 
some  enttes,  the  lesions  of  the  intercurrent  diseases  which  have 
proved  fatal,  such  as  phthisis  or  pneumoma;  in  others,  the 
cerebral  lesions,  which  may  have  been  the  primfti7  cause.  As  to 
the  nature  of  tlie  disease,  Fagge  suggests  that  it  is  due  to  dilata- 
tion of  the  renal  vessels  frem  loss  of  controlling  action  of  their 
va«omotor  nerves.     It  clearly  has  a  nervous  origin, 

Diagoosia. — This  is  not  generally  difficult.  The  enormous 
quantity  of  pale  urine,  of  low  specific  gravity,  without  abnormal 
ingredient,  and  the  accompanying  thirst,  ore    distinctive.     But 
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caire  must  be  taken  to  exclude  other  forms  of  polyuru,  such  m 
those  from  BrighCt  diaeaae  and  hj/ttena.  In  the  former  there  ii 
generally  at  some  time  or  other  a  distinct  trace  of  albumem,  th( 
quantity  of  urine  is  not  so  considerable,  and  other  indications  arc 
present,  such  us  high  arterial  tension  and  cardittc  hypertmphy 
In  hysteria,  the  condition  is  but  temporary.  The  urine  of  diabeta 
metlilug  is  at  once  distinguished  by  its  higher  specific  gravity  anc 
by  the  presence  of  grape-sugar. 

Treatment,— The  removal  of  the  cause  is  rarely  possible,  anc 
the  treatment  generally  resolves  itself  into  attempting  to  influeno 
the  nervous  system  by  certain  diTigs.  Valerian  is  highly  spcAei 
of  by  Trousseau  and  others.  It  should  be  given  at  first  in  5-gTaii 
doaes  of  the  powdered  root  three  times  a  day ;  the  dose  should  b< 
increased  by  5  grains  at  a  time,  and,  if  necessary,  to  the  extent  d 
2  or  3  drachms  in  the  day.  The  infusion  or  extract  of  vateriai 
and  valerianate  of  zinc  (up  to  20  grains  daily,  in  divided  doses 
may  be  substituted.  Ergot,  ergotiae,  codeine,  bromide  of  arsenic 
carbolic  acid,  sodium  salicylate,  and  dilute  nitric  acid  have  else 
been  tried ;  and,  recently,  good  results  have  been  recorded  witl 
antipyrin  in  8-gi-ain  doses  every  two  or  three  hours,  so  as  to  reael: 
60  or  70  grains  in  the  day.  Galvanism  is  recommended  in  one  d 
the  following  methods.  The  constant  current  is  applied  over  th< 
medulla  oblongata  or  upper  part  of  the  spinal  cord ;  oi'  coie  pole  ii 
applied  to  the  loin,  and  the  other  to  the  hypochondrium  on  the  ODI 
Hide  for  a  few  minutes,  and  tlie  wime  on  the  opposite  side ;  or  thi 
anode  is  applied  to  the  nape  of  the  neck,  and  the  kathode  first  b 
the  loins  and  then  to  the  epigastrium  (Kiiiz), 
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Tlie  chankcteristic  feature  of  this  illness  is  the  passage  of  largi 
quantities  of  urine  containing  glucose  or  givkpe-sugar. 

i£tiology.— It  is  much  more  frequent  than  diabetes  insipidus 
but  hue  a  somewhat  Kiiniliir  causation.  ThuK,  though  in  man' 
Ciuscs  tlie  origin  of  the  disease  is  quite  unknown,  in  a  certaii 
proportion  it  can  be  trjwied  to  disturljances  of  the  nervous  system 
and  it  may  be  hereditarily  tiiinsmittod.  Among  the  forme 
causes  are  e-Miecially  mental  anxiety,  emotional  excitement,  am 
occasionally  injuries  to  the  head  ;  and  it  lias  boen  seen  in  asnocia 
tion  with  exophtliidmic  goitre.  Other  apparent  causen  ar 
exposure  to  wet  and  colil,  acute  diseiuti's,  malarial  poisooinE 
gout,  rheumatism,  and  undue  indulgence  in  starchy  and  SAccha 
rine  food,  and  in  alcohol.  It  occurs  twice  jim  frequently  in  male 
aa  in  femaloa.  It  is  rare  in  childhood,  but  occui's  at  puberty,  an 
most  ofto:>  in  middle  life  and  advaucing  age.     It  ia  more  ErequeD 
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in  fnir  than  in  dark  people ;  and  it  appears  to  be  more  prevalent 
in  urban  and  manufacturing  than  in  rural  districts  (Boberts),  and 
in  tbe  eastern  than  in  the  western  counties  of  Eogland.  Con- 
flidemble  differences  are  also  noted  in  its  prevalence  in  varioua 
parts  of  the  world. 

The  Oondition  of  the  Urine. — The  actual  quantity  of  sugar  in 
the  urine  in  cases  of  diabetes  varies  from  a  mere  trace  up  to  a 
maximum  of  forty  grains  to  the  ounce.  From  eight  to  ten  grains 
per  ounce  is  the  more  usual  amount.  The  daily  excretion  is  often 
G,()()l>  to  7,0(Hr  grains.  The  presence  of  sugar  is  commonly  accom- 
panied by  other  changes  in  the  urine.  Its  quantity  is  increased 
to  ten,  fifteen,  or  twenty  pints  per  diem,  and  the  specific  gravity 
is  raised  by  the  presence  of  so  much  sugar  to  1035, 1040,  or  1045. 
It  is  said  to  have  been  even  1060  or  1070,  but  this  must  be  ture. 
The  colour  of  the  urine  is  generally  pale  yellow,  or  almost  like 
water ;  it  has  a  sweetish  odour  like  hay,  and  a  sweet  taste.  The 
reaction  is  acid.  If  it  contains  much  sugar  it  will  leave  a  crystal- 
line deposit  as  it  dries  upon  linen  or  elsewhere.  The  urea  of 
diabetic  urine  is  in  excess  of  the  normal,  sometimes  very  much  so ; 
uric  acid  is  either  unafEectetl,  or,  according  to  some,  is  below  the 
nonnal.  Phosphates  and  sulphates  are  usually  in  proportion  to 
the  urea.  Ammonia  also  is  said  by  Stadelmnnn  to  he  present  in 
large  amount,  but  in  spite  of  this  the  ncid  reaction  is  maintained 
by  the  presence  of  a  new  acid,  ^-o^ybntyric  acid.  If  this  acid 
undergoes  osidation  it  is  converted  into  aceto-acetic  acid,  which 
breaks  up  into  carbonic  acid  and  acetone.  Thus,  at  different 
times  in  the  course  of  diabetes,  the  urine  may  contain  one  or  more 
of  these  three  compounds,  j3-ozy hut jmc  acid,  aceto-acetic  acid,  and 
acetone.  If  a  solution  of  the  perchloride  of  iron  be  added  to  dia- 
betic urine  it  will  frequently  give  a  rich  ciaret-red  coloration,  which 
is  at  present  believed  to  he  due  to  a  derivative  of  acetic  acid,  either 
diacetic  (aceto-acetic)  acid,  or  ethyl -diacetic  acid.  The  interest 
of  these  facts  will  appear  when  the  compUcations  of  diabetes  are 
described. 

Clinical  Tests  for  Sugar. — ^The  particular  form  of  sugar  con- 
tained in  diabetic  urine  is  grape  sugar,  or  glucose  (C,H„0,),  and 
this  has  the  property,  when  heated  with  a  salt  of  cupric  oxide,  of 
reducing  it  to  the  state  of  the  suboxide.  This  test,  in  one  or 
other  form,  is  the  one  most  commonly  employed. 

TT<mvmer'a  Teat. — To  a  drachm  of  the  urine  placed  in  a  test- 
tube  a  few  drops  of  a  solution  of  cupric  sulphate  are  added,  and 
then  about  half  a  drachm  of  liquor  potassie,  when,  if  sugar  is 
present,  tbe  cupric  oxide  at  first  precipitated  by  the  potash  will 
be  redissolved.  On  applying  heat  to  the  solution,  a  thick  pre- 
cipitate, at  fii-st  yellow,  quickly  changing  to  orange  and  red-brown, 
is  thrown  down,  consisting  of  the  suboxide  of  copper. 

The  test  may  be  applied  by  means  of  Ft}dvng'a  solution,  which 
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consiHtM  of  equal  partB  of  (1)  a  mipric  sulphate  solution  of 
.■(4'i)^  gramines  in  half  a  litre  of  distilled  water,  and  (2)  nn 
alkitliiie  tartrate  solution  of  potasttinm  liydrata  8(1  grajntnes,  and 
Hodiuta  jiotiissium  tartrate  173  grammes  in  half  a  litre.  Favy'g 
modifiuition  of  the  uliove  is  as  follows : — In  ten  ounces  of  dis- 
tilled water  (i  40  grains  of  neutral  potassium  tartrate,  and  1280 
gi'oins  of  potiissa  fusa ;  in  another  ten  ouncas,  3SU  giuins  of 
cupnc  sulphate  are  dissolved.  The  two  solutions  ore  mixed. 
After  a  time  decomjiosition  takes  place,  and  i-endei-s  the  test  un- 
certain. This  may  be  prevented  by  kee]riug  the  two  solutions 
sepointe,  only  mixing  them  for  use,  or  at  short  intervals ;  or  the 
altered  mixture  may  be  again  rendered  fit  by  the  addition  of  a 
piece  of  caustic  potimh. 

With  Pehling's  and  Pavy's  solutions,  the  test  is  bent  applied  by 
placing  40  to  (iO  niinima  in  a  tetit-tul>e,  heating  them  to  the  boil- 
ing jioint,  and  then  adding  some  of  the  suspected  luane.  If  heat 
be  continued,  the  yellow  preripitate  shows  itself  at  the  upjier 
pai't,  and  if  enough  urine  be  added,  the  test  solution  will  finally 
lose  its  blue  colour  entirely. 

Moore'a  Teat. — Half  a  drachm  of  urine  is  heated  in  a  test-tube 
with  an  equal  quantity  of  liquor  {lotassie.    If  sugar  is  present  the 


I  be  given  off, 
ines  free  from 


colom'  will  gnidually  change  to  a  rich  I'ed-brown. 
somewhat  like  tliat  of  treacle  or  burnt  sugar  wi 
This  is  rather  uncei'tain  for  small  quantitieij,  as  u 
sugar  will  sometimes  darken  with  ]«itash. 

B&ttger'a  Tfst. — ITie  urine  is  heated  with  a  little  soda  or  sodium 
carbonate  and  a  few  grains  of  subnitinte  of  bismuth  ;  the  mixture 
becomes  black,  from  the  reduction  of  the  bismuth  salt  to  the 
metallic  state. 

Picric  Acid  Test. — Liquor  potassw  is  boiled  in  a  test-tube  with 
a  ftatmrated  solution  of  picric  acid.  The  diabetic  urine  is  then 
added  and  the  l)oiling  is  continued,  when  a  dark  clai-et-red  colotu- 
(picramic  atiid)  is  developed,  the  intensity  of  which  is  proi>ortionate 
to  the  amount  of  sugui-  (G,  Johnson). 

hidiifo-carmiiie. — To  a  pale  blue  solution  of  indigo-carmine 
rendered  alkaline  by  sodium  carbonate,  a  drop  of  the  suspected 
urine  is  a<lded,  and  the  liquid  is  freely  boiled  for  a  few  seconds. 
"  Then  the  tube  should  he  raised  an  inch  or  two  alwve  the  flame, 
and  lield  without  shaking,  while  the  solution  is  kept  quite  hot, 
but  without  boiling,  for  exactly  one  minute  by  the  watch.  If 
glucose  be  ])resent  in  abnormal  amount,  the  soft  rich  blue  will  be 
seen  first  of  all  to  darken  into  violet;  then,  according  to  the 
quantity  of  Kugnr,  there  will  ap[)enr  in  succession  purple,  red, 
reddish -yellow,  and  linnlly,  stntw-yellow "  (G.  Oliver),  At  this 
stage  the  slightest  .shaking  will  cnusu  red  sti-eaks  to  fall  from  the 
Hirfftce  of  the  liquid,  and  further  shaking  will  cause  the  return  of 
the  colours  in  inverse  order  up  to  the  original  blue  tint.      The 
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teat  is  conveniently  csiried  and  applied  by  means  of  the  tesb 
papers  devised  by  Oliver. 

PKenyl-hydrasine  TMt.~  About  two  grains  of  phenyl-hydrazine 
hydrochlorate,  and  three  or  four  cS  sodium  acetate,  are  added  to 
a  drachm  of  the  urine  in  u  teet-tiibe ;  and  the  teKt-tube  ia  kept 
at  a  boiling  temperature  for  several  minutes  (30-30)  by  the  use  of 
a  water-bath  or  otherwise.  It  is  then  cooled  by  immersiiHi  in 
cold  water,  when  a  yellow  depotut  forms,  which  shows,  under  the 
microseope,  clusters  of  fine  crystalline  needles  ( phenyl -gluoosa- 
zone).  If  the  sugar  is  in  very  smalt  quantity,  the  mixture  should 
stand  in  a  conicaJ  glass,  and  crystals  ^ould  be  sought  for  in  the 
lower  strata  with  the  microscope ;  and  it  may  be  desirable  to  use 
the  water-bath  for  at  least  an  hour.  But  for  clinical  purposes  the 
following  method  advocated  by  R.  T,  Williamson  is  much  simpler, 
quite  sufficient,  and  is  free  from  the  charge  of  excessive  delicacy 
made  against  the  above  procedure.  A  teet-tuhe  is  filled  for  about 
half  an  inch  with  phenyl-hydrazine  hydrochlorate,  and  for  another 
half -inch  with  sodium  acetate.  The  test-tube  is  then  half  filled 
with  urine,  and  the  whole  is  boiled  over  a  spirit-lamp  and  kept 
boiling  for  two  minutes.  The  sediment  is  examined  after  about 
half-an-hour. 

Fermentation  Teat. — If  a  small  quantity  of  yeast  (washed  fi«e 
fiflm  any  starch  or  sugar)  be  added  to  the  urine,  and  this  be  set 
aside  in  a  warm  place  for  some  hours,  the  glucose  will  be  con- 
veiiied  by  fermentation  into  alcohol  and  carbonic  acid.  If  now 
the  specific  gravity  be  taken,  and  compai-ed  with  what  It  was 
before  the  experiment,  or  better  with  that  of  a  duplicate  speci- 
men, placed  under  similar  conditions,  except  for. the  presence  of 
yeast,  it  will  be  found  that  there  is  a  loss  of  density  corresponding 
to  the  destruction  of  the  glucose.  If  the  test-tube  be  filled 
entirety  and  inverted  in  a  saucer,  the  carbonic  acid  gas,  as  it  forms, 
will  collect  in  the  upper  port  and  dispJace  the  urine. 

PolaTisoope.—Bj  circular  polarisation  not  only  the  presence  but 
the  quantity  of  sugar  can  be  accuiutely  efitimated.  But  the  in- 
strument is  not  generally  available  for  clinical  use.  The  glucose 
found  in  the  urine  rotates  the  polarised  ray  to  the  right,  and  is 
called  de^roae. 

FallacieB.— With  the  copper  test  a  small  amount  of  reduction 
may  take  place  from  the  presence  of  uric  acid,  hippuric  acid,  and 
creatinine  when  no  sugar  is  present.  Glycui-onic  acid  (C^HjjO,) 
reacts  to  Fehling's  and  Biittger's  test,  and  is  also  dextro-rotaiy. 
It  is  thus  reiidily  mistaken  for  glucose,  but  it  does  not  answer  to 
the  fermentation  test ;  and  it  gives  a  brownish  amorphous  deposit 
with  the  phenyl -hydrazine  test  instead  of  the  characteristic  ydlow 
needles.  The  supposed  occurrence  of  glycosuria  after  the  admini- 
stration of  morphine,  cui-are,  and  chlortJorm  vapour  is  due  to  this 
substance ;  chloi-al,  butyl-chloral,  and  camphor  also  produce  it. 
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QuautitatiTe  Estimation  of  Sugar  — In  any  cases  of  dial 
>iiiclei*f;iiing  tivtitmout,  it  Ls  dysirable  to  estimate  frCHu   tinte  ttf 
time,  if  Dot  daily,  the  amount  of  sugar  passed   per  diem.     For 
this  purpme  all  the  uriae  pnesed  in  twenty-four  hours  must  i» 
collucteii,   and    a   specimen  of   the   mixed    urines   submitted 
HDalynis  by  one  of  the  following  methods. 

TAa  Copper  I'eat.—Tnvy'n  solution,  of  which  the  formula  hu 
been  given,  is  of  such  n  ntrength  thnt  100  minims  are  complet«I]r 
de<!o]nrised  (from  the  I'eduction  of  the  oxide  of  copper)  by  half  a 
grain  of  gi-ape  sugar.  One  hundred  minimii  should  be  measured 
into  B  sinEkll  evaporating  dit<h,  and  raised  to  a.  boiling  tenipei-ature. 
While  in  this  state  the  urine  to  be  tested  ahoidd  be  dropped  in 
from  a  gradimted  pipette,  and  the  chiinge  of  colour  in  the  blue 
Bi)Iution  should  be  watched  till  it  is  entirely  dischargetl.  Tba 
piliettewill  now  show  how  much  urine  has  fallen  into  the  dish 
and  mixed  with  the  test ;  and  this  quantity  of  urine  containa 
half  a  grain  of  sugar,  since  it  lias  decolorised  the  cupric  solotian. 
From  uiis  the  amount  of  sugar  per  ounce,  and  hence  the  daily 
amount,  can  be  readily  calculated. 

Ammonittted  Cupric  Solution. — ^Pavy  has  improved  on  this  pro- 
oeeB  by  using  a  solution  containing  ammonia,  by  which  the  pre- 
cipitation of  the  suboxide  is  prevented,  and  the  exact  stops  of 
the  decoloration  of  the  copper  solution  can  be  more  aoctiratelf 
watched.     The  solution  consists  of — 

CupTlc  Bnlpbate  ■  4'I66  giammea  or    HCi  gnUns. 

PolBBBiuni  BodJam  tartrate .       IJO'fOO  „  ITK 

Caustic  potash     .         .         .       20'4On  .,  178         ,. 

Btrong  ammonia  (Bp.  gr.-880)  3110  o.c.  6  fluid  or. 

Water to  1  litre  to  1  pint. 

The  caustic  potash  and  the  tarti'ate  are  dissolved  in  some  of  the 
water,  and  the  copper  salt  in  another  portion ;  these  are  then 
mixed,  and  when  cold,  the  ammonia  is  added,  and  the  whole  is 
diluted  to  the  specified  bulk.  Ten  cubic  centimetres  of  tJua 
solution  are  exactly  decolorised  by  -005  gramme  of  the  sugsr. 
As  in  the  preceding  method,  a  burette  is  used,  into  which  the 
urine,  previously  diluted  to  the  extent  of  1  in  20,  or  even  1  in  40, 
should  be  placed ;  the  nozzle  of  the  burette  passes  through  a  oork 
in  a  small  flask  containing  the  10  c,c,  of  the  copper  solution, 
diluted  wijh  20  cc  of  water.  Another  glass  tube  in  the  oork 
allows  the  escape  of  steam.  Heat  is  then  applied  to  the  flask, 
and  the  mine  is  gradually  dropped  in  from  the  bui'ette.  Whsa 
the  colour  is  all  discharged,  the  result  is  read  aS,  and  the  desired 
calculation  marie.  Pavy  recommends,  for  clinical  convenience,  the 
use  of  hennetically-sealed  glass  tubes,  each  containing  10  cc  d 
aioniated  cupric  solution. 

0  Acid. — As  the  depth  of  the  I'ed  colour  in  Johnson's  picric 
iicid  test  (see  p.  860)  is  proportionate  to  the  amount  of  sugar,  it 
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miiy  be  used  an  n  quantitative  test.  Johut^ou  made  u  stuiidiu-d 
solution  of  acetate  of  iron,  to  repreeent  the  colour  given  by  a 
definite  strength  of  glucose-sohition.  The  HUount  of  dilution  of 
the  picramic  add  required  to  ussimikte  it  to  the  standard  supplied 
the  duta  for  the  estimation, 

FermerUation. — This  can  be  used  for  quantitative  purpoaes  by 
taking  the  specific  gravity  before  and  after  fermentation  for 
twenty-four  hours ;  every  decree  of  specific  gravity  lost  eorre- 
sponds  to  one  grain  of  sugar  per  ounce.  Thus,  if  the  specific 
gravity  is  redu^d  from  1U40  to  1025,  there  are  15  grains  of  migar 
to  every  ounce  of  the  urine.  Or  the  gas  may  be  collected  in  a 
graduated  tube  from  a  measured  quantity  of  tirine,  as  in  the  con- 
venient apparatus  of  Gans.  The  graduations  give  the  percentage 
of  sugar. 

Coarse  and  Symptoms. — The  onset  of  diabetes  is  sometimes 
insidious  ;  tlie  patient  only  gradually  notices  that  he  drinks  more 
fluids  and  passes  more  urine  than  uormal ;  or  he  may  complain 
of  debility  and  loss  of  Besh  rather  than  any  alteration  in  his 
urine.  In  other  cases  the  symptoms  develop  almost  suddenly 
after  chOI,  after  quenching  thirst  with  large  draughts  of  water, 
after  severe  emotional  disttu-bance,  or  after  injiui'es. 

The  characteristic  symptoms  soon  become  unmistakable — 
namely,  frequent  and  abundant  micturition,  great  thirst,  gene- 
rally a  very  large  appetite,  physical  weakness  and  loss  of  fluah. 
The  appetite  is  sometimes  enormous,  hut  in  other  cases  it  is  but 
little  aO'ected,  and  often  fails  towards  the  latter  end.  The  mouth 
and  lips  are  dry,  the  tongue  large,  red,  raw,  and  "  beefy  " ;  and 
there  is  generally  a  sweet  tnate  in  the  month.  The  teeth  are 
carious,  or  become  loose  and  fall  out.  The  digestion  is,  as  a  rule, 
good,  and  patients  may  have  no  difEculty  in  disposing  of  the 
large  <|uantities  of  animal  food  they  take.  The  bowels  are  gene- 
i-ally  confined.  The  skin  is  harsh  and  dry,  and  the  temperature 
often  slightly  below  the  normal.  At  the  same  time,  nutrition  is 
profoundly  aflfected  ;  the  patient  rapidly  loses  flesh,  and  becomes 
excessively  weak ;  he  is  indisposed  to  make  any  mental  effort, 
and  ia  depressed  and  irritable.  There  is  often  loss  of  virility 
in  men,  and  in  women  the  menses  may  cease. 

The  pj-ogress  of  the  disease  is  very  variable  ;  some  nises  begin 
suddenly,  and  end  in  death  in  the  course  of  two  to  five  weeks 
from  the  commencement ;  others  may  last,  more  or  less  influenced 
by  treatment,  for  two,  three,  or  four  years ;  in  other  cases,  again, 
the  disease  can  be  held  in  check  for  long  periods  by  suitable 
treatment,  and  life  may  be  prolonged  for  several  years.  An 
important  point  of  distinction  between  the  tirst  and  the  last  class 
of  cases  is  that  the  formei'  are  progressive  from  the  first,  and  are 
little  if  at  all  influenced  by  diet,  since  sugar  continue;:  to  be 
eted,  even  though  the  carbohydrates  are  withdrawn  entirel'' 
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from  the  food.  Whereas,  the  latter  are  very  favourably  influ- 
enced by  depriving  them  entu'ely  of  sacchtiruie  and  stafchy  foods, 
no  that  not  ooly  does  the  sugar  diaappear  from  the  urine,  but  the 
urine  decreasett  in  quantity,  and  all  the  troublesome  symptoms 
ai-e  arrested  for  n  time.  A  relapse,  however,  is  tolerably  certain 
to  take  place  at  some  future  date,  to  be  again,  or  many  times, 
controlled  by  diet.  Eventually  this  fails,  and  phthisis,  coma,  or 
some  other  complication  caiTies  off  the  patient.  The  most  rapid 
and  intractable  caiies  occur  in  young  persons,  while  it  is  especially 
middle-aged  and  elderly  patients  in  whom  the  disease  ie  easily 
controlled  by  diet  and  treatment. 

Oases  occur  in  which  there  is  persistent  glycosuria,  with  do 
other  symptoms  of  diabetes ;  and  it  is  doubtful  whether  they 
should  be  claNsed  with  this  disease.  It  is  probable,  however,  that 
many  of  theui  ultimately  become  confirmed  diabetics. 

OompUcatlons. — In  die  course  of  diabetes  a  number  of  com- 
pliciitiunti  ui-e  liable  to  occur.  The  irritation  of  the  saccharine 
urine  may  excite  in  women  a  troubletiome  prvritut  putkndi,  and 
in  men,  balanitU.  The  skin,  besides  being  harsh  and  dry,  is  not 
infrequently  the  seat  of  eczematous  or  lichetioas  eruptions,  gene- 
rally dry  in  character.  Carbumcka  and  boiia  are  especially  liable 
to  occur  in  vai-ioiis  parts  of  the  body,  and  the  former  are  not 
infi'equently  the  cause  of  deatli.  A  form  of  xanthoma  h»»  aiaa 
been  seen  in  diabetes.  There  is  sometimes  gangrene  of  the  toes 
or  of  an  entire  limb  ;  but  this  is  associated  either  with  athen>- 
matous  arteries  or  with  peripheral  neuritis.  The  heart  is  not 
generally  affected  in  a  marked  mimner,  but  it  may  become  weak- 
ened, luid  the  pulse  may  be  slow,  or  quick  and  irregular ;  ooca- 
sionally,  also,  axlema  of  the  feet,  not  due  to  nephritis,  may  indicate 
the  same.  Some  of  the  most  serious  complications  are  those 
arising  in  the  lungs,  which  become  the  subject  of  pnewnonia  ur 
phthisis.  The  pneumonia  is  of  the  lobar  or  ci-oupous  variety,  and 
sometimes  I'esults  in  gangrene.  The  phthisis  is  usually  veiy 
rapid,  bringing  about  death  within  from  two  to  five  months  from 
its  fii-st  appeaiunco.  This  is  a  tubeivular  lesion,  in  spit«  of  the 
absence  of  i-ecogni.salile  tul^rcles  in  the  Lirynx  and  intestine,  and 
even  in  the  lungs  themselv&«.  For  the  course  of  the  diseaae 
conforms  closely  to  that  of  ordinai'y  phthisis ;  both  lungs  ata 
affected,  the  disease  spi-eads  from  apex  to  base,  cavities  an 
formed,  and  finally,  tubercle-bacilli  have  been  demonstrated,  either 
in  the  sputum,  or  in  the  lungs  after  death. 

Vision  is  affected  in  dinljetes  in  several  ways.  Tlie  most  im- 
portant is  the  formation  of  cataract,  which  i.i  always  symmetrical, 
and  develops  rapidly  in  the  young  and  middle-aged,  more  slowly 
in  old  people.  Other  changes  are : — Defects  of  aeaymmodation 
from  paralysis  of  the  ciliary  muscle,  sometimes  coming  on  quite 
suddenly  ;   retinitu,  somewhat  resembling  that   of  albuminuria, 
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with  white  spots  and  hiemorrhages ;  ajid  atrophy  of  the  optic 
nei've.  Amblyopia,  without  visible  oculur  changes,  like  that  of 
urtemia,  also  ocx;urs. 

Diabetic  Como-^This  mime  has  been  given  to  a  group  of 
symptomij,  chiefly  referable  to  the  nervous  system,  which  are 
not  infrequently  the  final  cause  of  death  id  diabetes.  The  <niBet 
in  often  gradual  and  insidious,  but  may  be  indicated  by  loss  of 
appetite,  by  a  rapid  fail  in  the  i|Uautity  of  urine  and  of  sugar 
passed  in  the  day,  and  by  obstinate  constipatioa.  Sometimes  there 
is  severe  abdominal  pain.  The  patient  then  rather  rapidly  falls 
into  a  condition  of  collapse  rather  than  coma.  The  pulse  is  quick 
and  feeble,  the  surface  cold,  the  features  pinched,  and  the  extremi- 
ties livid.  Ho  lies  with  the  eyes  half  open,  taking  no  notice  of 
his  surroundings ;  and  though  he  can  be  ix>UBed  by  a  question,  he 
answers,  if  at  all,  in  a  dazed  manner,  as  if  only  half  comprehending 
it.  The  breathing  in  these  cases  is  peculiar:  it  is  slow,  deep,  and 
sighing  in  character ;  the  movements  of  the  chest  are  very  extensive, 
but  without  the  rapidity  of  ordinary  panting  from  exertion.  At 
the  same  time,  examination  of  the  chest  reveals  nothing  abnormal. 
The  condition  has  been  described  as  air-hanger.  In  many  cases  a 
sweetL^h,  fragrant,  or  ethereal  odour,  likened  Ixi  the  smell  of  apples 
by  some,  nLiy  be  notice*!  about  the  bed  of  the  patient :  it  has  been 
attributed  to  acetone.  This  condition  may  la.st  from  one  to  three 
days,  when  the  pulse  gets  more  and  more  feeble,  the  patient  more 
apathetic,  and  finally  quite  comatose ;  and  death,  with  ivie 
exceptions,  ends  the  scene.  Occasionally  thei*  is  a  little  muttering 
delirium,  but  rarely  convulsions.  In  some  cases  the  symptoms 
are  much  more  rapid,  without  any  warning ;  often  after  some 
excitement  or  unusual  fatigue  the  patient  becomes  collapsed,  with 
a  quick,  feeble  pulse  and  livid  extremities,  and  dies  after  twenty- 
four  or  thirty-six  hours.  It  seems  probable  that  there  is  no 
essential  difi'erence  between  these  extremely  rapid  cases  and  the 
glower  Biises  first  mentioned,  in  which  tlie  peculiar  character  of  the 
respiratoi-y  movements  is  such  a  prominent  feature. 

The  nature  of  these  symptoms  has  been  much  discussed,  and 
various  theories  have  been  put  forward  to  explain  them.  It  may 
be  noted  that  they  may  occur  in  almost  any  case  of  diabetes : 
acute  cases  in  young  people  occasionally  terminate  thus  in  the 
coiu^e  of  a  few  weeks  or  months ;  or  more  chronic  cases,  appa- 
rently going  on  well,  may  be  suddenly  attacked.  The  rapid 
change  from  an  ordinary  to  a  diabetic  diet  has  seemed  sometimes 
to  be  the  exciting  cause.  Post  mortem,  the  lungs,  liver,  kidneys, 
indeed  all  the  organs,  may  be  found  perfectly  healthy.  The 
blood,  in  a  certain  number  of  cases,  presents  a  pecuhar  pink  or 
strawbeny  colour,  and  on  being  placed  aside  a  creamy  layer 
collects  on  the  surface,  and  is  seen  to  contain  a  considenble 
quantity  of  fat ;  there  is,  indeed,  a  condition  of  lipeemia.     Cor- 
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responding  with  this,  it  has  been  sometimes  found  that  the 
capillaries  of  the  lung  are  blocked  by  globules  and  masses  of  fat ; 
and  to  this/a(  emixdiim  the  nervous  symptoms  have  been  attri- 
buted, but  without  sufGcient  groimds. 

The  symptoms  are  much  hetter  explained  by  the  view  of  a 
blood-poisoning  by  some  chemical  substance,  associated  in  some 
way  with  the  excess  of  sugar  in  the  blood.  This  was  at  one  time 
supposed  to  be  acetone,  and  the  tei'm  aeetoneemia  is  frequently 
used  to  describe  the  condition.  The  tiieory  was  suppoi'ted  by  the 
odour  of  the  patient,  and  by  the  reaction  of  the  urine  witli  ferric 
chloride  alreEidy  alluded  to.  Dut  this  last  does  not  always  take 
place  in  diabetic  coma,  it  is  often  seen  in  diabetics  who  are  not 
comatose,  and  in  other  diseases  than  diabetes— for  instance, 
gastric  ulcer,  and  dilatation  of  the  stomach— and  it  may  be  quite 
temporary ;  that  acetone  is  the  chief  poison  is  also  disproved  by 
other  considerations.  Stadelmann  believes  that  the  toxic  agent  is 
fS-oicybutyric  acid,  a  compound  intermediate  between  sugar  and 
acetone.     The  condition  differs  in  many  respects  from  iirtemia. 

Among  other  less  important  nervous  symptoms  in  the  course  of 
diabetes  may  be  mentioned — cramps ;  neuralgia,  especially  sciatic, 
occipital,  and  trigeminal ;  bypenestbesia,  amesthesia,  and  other 
symptoms  of  peripheral  neuritU.  The  knee-jerk  is  frequently 
absent,  and  there  may  be  some  extensor  paralysis  with  high- 
stepping  gait  {diahetic  pseudo-tabes).  Cerebral  hemorrhage  may 
accidentally  complicate  diabetes  and  produce  coma,  which  must 
not  be  confounded  with  that  due  to  diabetic  poisoning ;  the 
presence  of  paralysis  would  distinguish  the  former. 

A  trace  of  albumen  is  occasionally  found  in  the  urine,  and  this 
is  sometimes  due  to  a  tubal  or  interstitial  nephritis. 

Fatal  Termination. — Over  50  per  cent,  of  cases  of  pronounced 
diabetes  die  of  coma,  another  35  per  cent,  die  of  phthisis  or 
pneumonia,  and  the  remainder  of  liright's  disease,  cei'ebral 
htemori'lia^e,  gangrene,  carbuncle,  or  other  complications.  Among 
the  cases  dying  of  coma,  a  certain  proportion  are  also  afi'ected  with 
pneumonia  or  phthisis,  from  whicli  the  patients  woidd,  no  doubt, 
have  died  had  they  not  been  carried  off  by  the  more  rapid  nervous 
symptoms. 

Horbid  Anatomy. — In  many  cases,  especially  those  of  short 
duration,  the  post-mortem  appearances  differ  very  little,  if  at  all, 
from  the  noi-mal :  in  older  cases  the  patliojogicul  lesions  due  to 
the  complications  ai-e  found.  Tlie  most  frequent  change  is  en- 
largement, witli  some  softening  and  congestion  of  the  kidnet/s, 
which  otherwise  may  look  perfectly  noi-mal,  or  may  present  some 
fatty  change.  Various  alterations  of  the  tubal  epithelium  have 
been  noted  under  the  microscope  ; — A  vesicular  oi'  swollen  iind 
translucent  condition  of  the  cells  of  the  connecting  tubes  by 
Cantani   and    S.    Mackenzie ;    glycogenic    degeneration    of    the 
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epithelium  of  Henle's  tubes  by  Ehrlich ;  and  necrosis  of  the 
epithelium  by  othere.  The  bladder  is  otten  hypertrophied. 
The  liver  preseuts  nothing  abnormal  to  the  naked  eye.  It  is 
stated  to  oontain  less  glycxigen  than  a  healthy  Uver.  The  ptKi- 
creas  has  fi'equently  been  found  diseased.  Thus  it  may  be  atro- 
phied or  converted  into  fat,  with  very  little  of  the  normal 
structure  left,  or  invaded  by  new  fibrous  tissue,  or  in  a  state  of 
BuppuratiOD  ;  and  these  changes  have  been  found  in  the  cases  of 
rapidly  fatal  diabetes,  which  affect  young  people.  The  hmgt,  in 
cases  dying  of  coma,  are  generally  congested  and  cedematouB, 
but  otherwise  healthy.  In  other  cases  croupous  forms  of  pneu- 
monia or  the  acute  caseating  phthisis  already  described  are  found. 
The  keart  may  present  some  atrophy  of  its  muscular  fibres.  The 
bUxxl  is,  in  some  cases,  quite  natural  in  appearance,  in  others  it  is 
black  and  tarry ;  in  others,  again,  it  is  pink  and  creamy,  as  above 
stated.  It  contains  from  two  to  four  tunes  the  amount  of  sugar 
found  in  health ;  and  oxybutyric  acid  has  been  discovered  in  it. 
The  brain,  medulla  oblongata,  spinal  cord,  and  sympathetic  system 
have  been  often  examined,  and  though  certain  changes  have 
been  described  (wide  perivascular  spaces,  thick  arteries,  pigment 
deposits  outside  the  arteries,  ibc.),  it  does  not  appear  that  they 
are  peculiiu'  to,  or  constant  in,  diabetes.  Peripheral  neuritis 
occurs,  but  is  no  doubt  secondary.  It  is  with  extreme  rarity  that 
any  coarse  lesion,  such  a^  a  tumour  involving  the  glycosuric  centre 
in  the  medulla,  is  found  as  a  cause  of  a  typicul  case  of  diabetes. 

Pathology. — Many  views  ore  held  as  to  the  immediate  cause 
of  the  presence  of  sugar  in  the  urine,  and  no  one  of  them  can  be 
said  to  meet  all  the  objections  that  can  be  raised  against  it.  Tlie 
view  is  widely  held  that  the  sugai',  whether  taken  directly,  or 
formed  from  starch  in  the  alimentary  canal,  is  arrested  in  the 
liver,  by  being  converted  into  a  less  diffusible  substance,  glycogen, 
which  is  deposited  in  the  hepatic  cells ;  that  this  glycogen  is 
gradually  agaiu  converted,  by  the  action  of  a  ferment,  into 
glucose ;  and  that  glucose  is  decomposed  and  destroyed  in  the 
blood  as  rapidly  as  it  is  formed,  so  that  it  never  appears  in  any 
appi-eciable  quantity  amongst  the  urinary  excreta,  though  it  is 
found  in  the  blood  to  the  extent  of  'O  per  lUOO.  But  glycogen 
and  sugar  can  be  made  not  only  from  the  cai'bohydrates  of  the 
food,  but  also  from  the  pi-oteids  of  the  food,  and  even  of  the 
tissues  of  the  body.  Now  it  may  be  allowed  that  glycosuria 
might  arise  in  ouo  of  the  two  following  ways: — (1)  If  the  power 
of  the  liver  to  convert  the  stai-ch  oi'  sugar  into  glycogen  is 
unequal  to  the  quantities  of  starch  and  sugar  brought  to  it,  so 
that  the  excess  posses  over  into  the  hepatic  vessels  and  general 
circulation.  (2)  If  the  glycogen,  from  whatever  source,  is  con- 
verted into  sugar  with  .such  rapidity  that  larger  quantities  of 
glucose  are  poured  into  the  circulation  than  can  be  decomposed 
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or  destroyed  in  the  blood.  In  the  first  case,  the  saccharine 
ingesta  may  be  excessive  (a),  or  the  arresting  powers  of  the 
liver  may  be  deficient  (/3).  In  the  second  case,  the  quan- 
tity of  glucose  formed  from  glycogen  in  the  liver  may  be 
excessive  (y),  or  the  processes  (whether  respiratory  or  mus- 
<5u^)>  l>y  which  sugar  is  destroyed  again  may  be  enfeebled  or 
suspended  (d). 

It  will  be  seen  that  there  is  no  question  of  the  kidneys  having 
any  share  in  the  pathology  of  diabetes.  They  merely  filter  off 
the  excess  of  difiPiisible  sugar  existing  in  the  blood. 

Pavy  holds  that  the  passage  of  sugar  and  carbohydrates  into 
the  general  circulation  is  prevented  or  held  in  check  by  the 
power  of  the  liver  to  fix  them  in  the  form  of  glycogen,  and 
of  the  intestinal  villi  to  convert  them  into  proteids  or  fat; 
and  that  sugar  in  any  quantity  neither  reaches  the  general 
circulation,  nor  is  subsequently  got  rid  of  by  the  respiratory 
or  other  process ;  although  a  minute  amount  is  present  in 
normal  urine  and  is  proportionate  to  the  quantity  normally  in 
the  blood. 

According  to  him  glycosuria  can  only  occur  if  the  quantity  of 
carbohydrates  is  in  excess  of  the  power  of  the  liver  to  transform 
it  into  glycogen ;  and  this  may  arise  from  excessive  ingestion  of 
sugar  (a),  or  from  deficient  action  of  the  liver  in  converting  it 
into  glycogen  (/3).  As  the  first  condition  only  occurs  accident- 
ally or  by  experiment,  the  second  is  for  him  tlie  chief  cause  of 
diabetes. 

Others  think  that  sugar  is  retained  in  the  blood  from  failure  of 
the  destructive  processes,  and  Brunton  explains  some  cases  of 
diabetes  on  this  view.  According  to  Bunge,  this  must  be  the 
case  in  the  usual  forms  of  the  disease ;  since  in  he^ilth  the  pro- 
cesses of  decomposition  are  fully  equal  to  the  task  of  making 
away  with  much  larger  amounts  of  sugar  than  can  proceed  from 
the  ingesta  in  diabetes.  He  suggests  that  such  decomposition 
should  take  place  in  the  muscles,  and  that  the  failure  is  to  be 
referred  to  these  structiu*es. 

Various  explanations  have  been  given  of  the  way  in  which  the 
nervous  system  influences  the  hepatic  functions  in  diabetes : — 
By  vasomotor  paralysis  in  the  liver  (Pavy);  by  general  high 
blood-pressure  causing  dilatation  of  the  hepatic  vessels  (Brunton) ; 
by  the  influence  of  the  nervous  system  upon  chemical  processes 
in  muscle  (Bunge);  by  special  influence  upon  the  formation  of 
ferments. 

But  the  relation  of  the  pancreas  to  diabetes  has  also  to  be 
taken  into  account.  Glycosuria  has  been  produced  by  the 
complete  extirpation  of  this  gland  in  animals,  but  fails  to  occur  if 
only  a  small  portion  of  the  gland  is  left  tw  8itt7 ;  and  we  have  seen 
that  in  quickly  fatal  cases  the  pancreas  is  often  diseased.     The 
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theory  tidopted  to  explain  this  aasociatioii  is  that  the  paocreafi, 
beeidea  pouring  the  pancreatic  juice  into  the  duodenum,  has  an 
"  internal  eecretion  "  (analogous  to  the  auppoHed  secretion  of  the 
thyroid)  which  influences  the  transformutionH  of  the  carbo- 
hydrates. For  instance,  it  is  suggested  that  the  secretion  operates 
upon  the  liver,  diminishing  its  power  of  forming  sugar,  but 
increasing  its  power  of  fixing  and  retaining  it. 

The  temporary  appearance  of  sugar  in  the  urine  (glycoBima) 
may  be  noticed  under  various  conditions  :^ After  the  ingestion  of 
very  large  quantities  of  sugar ;  after  attacks  of  whooping-cough, 
asthma,  or  epilepsy ;  and  in  connection  with  some  severe  illnesaes, 
as  cholera,  diphtheria,  typhus  or  typhoid  fever, 

DiacnosiA. — Thera  is  little  likelihood  of  mistaking  diabetes 
mellitus  for  any  other  definite  illness ;  but  the  presence  of  the 
disease  may  be  overlooked,  and  the  patient  treated  for  a  vague 
weakness  and  "  debility  "  ;  oi'  the  possibility  of  diabetes  under- 
lying one  of  its  complications,  such  as  carbuncles,  pruritus,  phthisis, 
or  coma,  may  be  forgotten.  In  all  obscure  conditions  of  weakness 
and  emaciation,  a»  well  as  in  the  case  of  carbuncles  or  frequent 
boilK,  spontaneous  or  senile  gangrene,  pruritus  vulvte,  balanitis, 
impotence,  double  cataract  or  double  sciatica,  the  urine  should  be 
tested  for  sugar. 

Prognosis. — This  has  alreiulybeen  mentioned.  It  is  essentially 
bad.  Especiitlly  in  young  pei'sons  the  disease  tends  to  a  rapid 
termination ;  while  in  the  aged,  life  may  be  more  prolonged. 
When  the  disease  has  lasted  some  time,  phthisis  is  vei?  likely  to 
develop ;  and  in  all  cases  tlie  risk  of  rapid  death  from  coma  or 
pneumonia  must  never  be  lost  sight  of. 

Treatment. — The  chief  indications  for  treatment  are  to  remove 
from  the  diet  all  starchy  and  saccharine  substances,  and  to  ad- 
minister certain  drugs,  such  as  opium,  which  appear  to  have  a 
decided  influence  upon  the  formation  of  sugar. 

The  consideration  of  the  diet  is  of  the  first  importance.  Nearly 
all  cases  are  benefited,  and  some  are  for  the  time  cured,  by  the 
avoidance  of  carbohydrates.  For  this  purpose  one  should  ex- 
clude entirely  bread,  potatoes,  sugar,  fruit,  pastry,  and  farinaceous 
food.s  ;  and  the  diet  should  consist  mainly  of  meat  with  fat,  eggs, 
green  vegetables,  tea  with  cream,  or  a  very  little  milk.  Beer 
and  sweet  wines  are  to  be  avoided,  but  dry  sherry,  sauteme,  or 
weak  brandy  and  water  may  be  taken  if  stimulants  are  desired. 
The  deprivation  of  bread  is  most  seiiously  felt  by  the  patients, 
and  various  substitutes  have  been  attempted,  in  which  the  nitro- 
genous elements  are  present  and  the  starch  is,  as  far  as  possible, 
excluded.  Thus,  there  are  gluten  bread,  bran  biscuits,  and 
almond  biscuits ;  but,  unfortunately,  they  are  all  very  unpalatable, 
and  are  by  no  means  free  from  starch,  as  usually  mnde.  It  is  an 
important  question  how  far  it  is  wise  to  put  a  patient  suddenly 
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on  a  diet  which  need  not  he  less  abundant  than  in  health,  but 
which  is  so  greatly  modified;  and,  also,  whether  carbohydrates 
should  be  absolutely  excluded.  No  doubt  some  patients  are  not 
improved,  but  rather  get  weaker,  on  a  rigid  diet,  and  for  them 
some  exceptions  may  be  made;  but  the  majority  of  cases  bear 
very  well  the  substitution  of  gluten  and  other  special  breads  for 
ordinary  bread,  and  are  made  worse  if  by  any  lapse  they  are 
allowed  to  take  wheaten  bread  again.  The  treatment  may  be 
begun  by  excluding  all  starch  and  saccharine  foods  (potatoes, 
sugar,  fruit),  except  a  small  quantity  of  bread ;  aud  then  after 
a  few  days  this  may  be  exchanged  for  the  gluten  or  almond 
substitutes. 

Attention  may  be  directed  to  a  few  special  points.  Fat  is  not 
harmful,  and  may  even  be  beneficial ;  it  can  be  taken  as  fat  of 
meat,  or  cream,  or  as  cod-liver  oil.  Green  vegetables  are  harm- 
less, but  blanched  vegetables  yield  sugar,  such  as  celery,  endive, 
and  the  white  stalks  of  cabbages  and  lettuces.  Animal  soups 
may  be  taken,  but  must  not  be  thickened  with  flour.  Saccharin 
may  be  used  instead  of  sugar  to  sweeten  tea.  The  livers  of 
animals  contain  glycogen,  and  should  not  be  eaten ;  nor  should 
oysters  and  other  mollusca,  and  the  interior  of  crabs  and  lobsters, 
for  the  same  reason.  Lsevulose  may  be  taken  in  quantities  up  to 
1^  ounces  daily  without  increasing  the  glycosuria. 

The  following  list  of  what  may  and  what  may  not  be  eaten  or 
drunk  will  show  that  there  is  a  very  considerable  range  allowed. 
The  patient  ma/y  eat  butchers'  meat  of  all  kinds  (except  liver) ; 
ham,  bacon,  and  tongue ;  poultry  and  game ;  fish  of  all  kinds, 
fresh,  salted,  or  cured  ;  real  turtle,  mock  turtle,  and  ox-tail  soup  ; 
beef -tea ;  other  broths  and  soups  not  thickened  ;  essence  of  beef, 
mutton,  or  chicken  ;  Valentine's  meat  juice ;  pure  meat  lozenges  ; 
a  very  little  onion,  garlic,  or  shallot  for  flavouring  broths,  soups, 
or  made  dishes  ;  bunch  greens,  spinach,  watercress,  mustard  and 
cress  ;  green  lettuce  picked  from  the  white  stalk  ;  mushrooms, 
cucumber,  vinegar ;  oil ;  pickles ;  eggs  dressed  in  any  way  ;  cream 
cheese,  cheese,  butter  and  cream ;  gluten  bread  ;  almond  biscuits ; 
bran  biscuits  ;  cocoa-nut  biscuits  ;  blancmange,  and  custard  made 
with  cream  (not  milk),  and  without  sugar ;  jelly,  flavoured,  but 
not  sweetened ;  savoury  jelly.  Unless  the  very  strictest  dieting 
is  required,  celery  and  radishes  may  be  allowed  in  moderation  ; 
and  tiu*nips,  broccoli,  cauliflower,  Brussels  sprouts,  asparagus, 
seakale,  vegetable  man*ow,  and  Fi-ench  beans  may  be  taken  if 
first  boiled  in  a  large  quantity  of  water  (Pavy). 

He  may  drink  tea,  cocoa  from  nibs  ;  Liebig's  extract  of  meat ; 
chocolate  without  sugar ;  cream ;  soda  or  potass  water ;  Vichy, 
Vals,  Royat,  German  seltzer,  or  Apollinaris  water ;  dry  sherry, 
clnret,  dry  sauteme,  Burgundy,  Chablis,  hock;  brandy  or  old 
whisky. 
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He  should  not  eat  aug&r  or  starch  in  any  form  ;  ordinar;,  brown, 
whole  meal,  or  aerated  bread,  either  plain  or  toasted ;  rice,  arrow- 
root, sago,  tapioca,  ordinary  macaroni,  or  vermicelli,  tiemolina,  or 
any  other  farinaceous  preparation ;  potatoes,  carrots,  parsnipe, 
tomatoes,  peas,  broad  beans,  scarlet  runners,  cabbage,  artichokes, 
endive,  beetroot ;  pastiy  and  puddings  of  any  kind  except  those 
stated  above ;  fruit  of  any  kind,  fresh  or  preserved  ;  preserved 
ginger ;  oysters,  or  the  interior  of  crabs,  lobsters,  &c. ;  any  kind 
of  liver ;  milk,  except  in  small  quantity. 

He  should  not  drink  beer  of  any  sort ;  sweet  or  sparkling  wines 
or  liqueurs ;  lemonade  or  any  sweetened  aSrated  drinks. 

Certain  drugs  have  an  undoubted  influence  in  controlling  the 
excretion  of  sugar  in  diabetes,  but  it  is  always  desirable  at  the 
same  time  to  restrict  the  diet,  at  any  rate  until  the  urine  is  free 
from  sugar,  wh^n  sometimes  the  diet  may  be  gradually  relaxed, 
and  the  drug  treatment  maintained  with  a  satisfactory  result. 
The  drug  that  has  the  most  decided  influence  is  opium ;  it  should 
be  given  in  doses  of  J  to  1  grain  twice  or  three  times  a.  day,  and 
gradually  increased  until,  if  necessary,  it  reaches  4,  5,  or  6  grains 
in  the  twenty-four  hours.  Under  auch  treatment,  the  sugar  may 
entirely  disappear,  and  the  patient  regain  flesh  or  strength ;  and 
if  this  condition  Is  maintained,  the  effect  of  returning  to  a  normal 
diet,  and  gradually  diminishing  the  daily  dose  of  opium  may  be 
tried,  sometimes  with  success- — too  often,  however,  with  the  result 
that  all  the  symptoms  reappear.  In  any  case  the  opium  should 
only  gradually  be  reduced  to  smaller  and  smaller  doses,  and  should 
not  be  suddenly  withdrawn. 

The  alkaloids  of  opium — morphia  and  codeine — may  be  separ- 
ately employed.  Favy  has  strongly  recommended  codeine,  which 
is  given  at  first  in  ^-grain  doses  three  times  daily,  and  may  be 
increased  to  a  daily  administration  of  20  or  30  grains.  Morphia 
appears  to  have  been  more  successful  in  some  cases  recorded  by 
Mitchell  Bruce ;  a  daily  dose  of  5  or  6  grains  may  be  gradually 
reached,  if  required.  Bruce  found  that  the  effect  upon  the  excretion 
of  sugar  WHS  greater  when  morphia  was  taken  by  ^e  stomach,  than 
when  it  was  injected  subcutaneously.  On  the  other  hand,  its 
influence  on  the  sensorium  was  greater  in  the  latter  case.  Small 
doses  of  nux  vomica  will  often  neutralise  the  constipating  effects  of 
opium  and  its  alkaloids. 

The  alkaline  carbonnteB  seem  to  be  beneficial,  and  many  patients 
are  sent  to  drink  the  naturalwatersof  Carlsbad,  Vichy,  or  Neuennhr. 
Other  remedies  have  been  vaunted  from  time  to  time — e.y.,  car- 
bolic acid,  salicylate  of  sodium,  jambul  seeds,  and  uranium  nitrate. 
German  writers  advocate  Olemens's  solution  of  arsenite  of  bromine 
in  doses  of  8  to  5  minims  after  meals. 

Of  the  complications,  pruritus  and  eczema  will  probably  improve 
as  the  sugar  is  diminished  ;  borax  ointment  is  a  good  application 
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for  the  former.  The  treatment  of  diabetic  coma  has  hitherto  been 
ftlmoet  hopelees.  Fagge,  myself,  and  others  have  injected  into  the 
veins  a  Holution  of  phosphate  and  chloride  of  sodium,  following  the 
idea  that  the  blood  might  be  unduly  viscid  ;  but  without  any  good 
result.  Stadelmann,  in  accordance  with  his  theory  that  the  sym- 
ptoms are  due  to  oxybutyric  acid  in  the  blood,  recommends  the 
injection  of  an  alkaline  solution  containing  bicarbonate  of  sodium. 
As  a  rule,  one  has  to  be  content  with  administering  diETiudble 
stimiilantB,^uch  as  brandy,  ammonia,  ether,  or  camphor,  placing 
hot  bottles  to  the  feet  and  legs,  or  placing  the  patient  in  a  hot 
bath.  The  preceding  conatipation  tempts  one  to  use  purgativeB, 
but  they  are  often  entirely  inoperative. 


FUNCTIONAL  ALBUHINUBIA. 

It  has  been  already  shown  that  albuminuria  may  occur  in  a 
number  of  morbid  conditions,  of  which  nephritis  and  renal  d^en- 
emtions,  acute  illnesses,  infectious  diseases,  and  venous  congestion 
are  the  most  important.  Indeed,  in  the  majority  of  cases  in  which 
albuminuria  is  found,  the  cause  can  be  refen'ed  to  one  of  these 
groups.  But  it  is  occasionally  present  in  persons  who  appear  to  be 
in  perfect  health,  or,  at  any  rate,  in  working  health.  It  nmyoccur 
without  any  apparent  cause,  or  it  may  be  brought  on  by  an 
exercise  of  function  which  in  other  individuals  is  quit«  harioleBB 
— e.g.,  a  full  meal,  especially  of  albuminous  food,  muscular 
effort,  or  exposure  to  cold.  It  may  be  of  short  duration,  quickly 
passing  away  to  recur  from  time  to  time,  or  it  may  persist  for 
months. 

DiSerent  caaee  of  this  disturbance  have  been  described  under 
the  names,  physiological  albuminuria,  albuminuria  in  the  apparently 
healthy,  intermittent  albuminuria,  remittent  albuminuria,  cyclic 
albuminuria,  postural  albuminuria,  and  functional  albuminuria. 

The  first  of  these  names  is  clearly  inapplicable.  It  is  true  that 
Leube  found  albumen  in  five  out  of  119  soldiers  in  the  morning, 
and  in  nineteen  out  of  the  same  number  of  soldiei-s  after  exercise  ; 
and  that  Fllrbringer  found  albuminuria  in  seven  out  of  eighty-one 
children  in  the  afternoon.  Stirling  also  found  albuminuiia  in  25 
per  cent,  of  4()1  individuals,  including  boyt>  on  a  training  ship, 
ships'  officers,  paupers,  cement  workers,  and  hiewers'  men.  But 
there  are  many  slight  lesions,  not  interfering  with  practical  work- 
ing health,  which  nevertheless  are  not  normal  nor  physiological. 
The  term  functional  albuminuria  has,  perhaps,  too  wide  an  appli- 
cation, as  it  might  fairly  include  albuminuria  in  heart  or  lung 
disease,  where  Uie  kidney,  at  lenst  in  early  stngee,  is  as  yet  uuin- 
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jured.  Other  terms  describe  the  conditJons  as  to  time  under  which 
the  albumen  appears,  with  the  implication,  not  always  true,  that 
in  actual  disease  of  the  kiduej  albumiDuria  is  persistflnt. 

The  following  are  different  forms  of  functional  albuminuria  that 
have  been  described  ; — 

1.  From  errors  of  diet  (dietetic  albuminvria'^. — The  chief  cause 
is  the  ingwtion  of  large  quantities  of  albuminous  food,  such  as 
eggs  ;  in  some  i>ereon8  any  excess  of  food.  Albumen  is  occasion- 
ally associated  in  the  urine  with  cryntals  of  calcium  oxalate,  which 
may  possibly  irritate  the  kidneys,  and  thus  cause  the  passage  of 
albumen  ;  and  such  excess  of  oxalates  may  certainly  be  produced 
by  particular  kinds  of  diet  [ue  p.  775).  On  the  other  hand,  in 
some  cases  of  transient  albuminuria  with  oxalates  (Moxon's  tnler- 
mitUtit  alhu3niifuria),  no  s{)ecial  diet  seems  to  have  been  indulged 
in,  and  the  patients  were  often  slightly  out  of  health — that  is, 
languid  and  weak,  with  deficient  appetite,  conditions  recognisable 
less  by  the  patient  than  by  his  friends. 

2.  From  exfrniae. — A  temporary  albuminuria  has  been  known 
to  occur  after  running  a  long  distance,  and  after  other  severe 
muscular  efforts. 

it.  Possibly  related  to  the  last  is  the  group  of  cases  which  Favy 
has  called  eyeiie  albuminv/ria.  It  occurs  in  persons  in  good  health, 
between  the  ages  of  nine  and  forty-nine,  and  is  chai-acterised  by 
the  presence  Of  albumen  at  certain  times  in  the  day,  while  it  is 
absent  at  others.  Thus,  in  the  early  morning  it  cannot  be 
detected  ;  it  is  present  from  about  9  a.m.  to  5  or  6  p.m.,  and  again 
disappears  from  the  urine  passed  at  night.  The  albumen  baa 
been  shown  to  depend  entirely  upon  the  assumption  <A  the  erect 
position  {poatural  aibumimi/ria),  and  accompanying  exercise  during 
the  day ;  and  it  disappears  as  a  result  of  the  recumbent  poeition 
at  night.  The  amount  of  food  taken  has  no  influence  upon  it. 
Pavy  observed  that  pure  serum -albumen  was  not  present  in  these 
cases,  but  a  mixture  of  serum -albumen  with  alkali  albumen,  pre- 
cipitable  by  the  organic  acids,  such  as  citric.  Moxon  alluded  to 
what  must  have  been  similar  instances  under  the  term  rejiiittent 
albuminuria. 

4.  Disturbed  innervati<m  may  be  the  cause  of  transitoiy  albu- 
minuria, e.g.,  mental  anxiety  and  prolonged  study  ;  and  perhaps 
in  this  way  may  arise  cases  which  are  due  to  masturbation. 

5.  I'aror;/»mal  alfmminuria. — This  was  regarded  by  Fagge  as  a 
mild  form  of  paroxysmal  ha'moglobinuria,  in  which  the  htemoglobin 
broke  up  into  hematin  and  globulin;  and  Kalfe  held  a  similar 
view,  suggesting  that  it  is  due  to  an  increased  hemolytic  action  of 
the  liver.  The  patients  have  malaise,  a  sallow  tint,  and  subse- 
quently albuminuria ;  the  urine  contains  at  the  same  time  excess 
of  urea  and  of  urobilin. 

6.  Cases  of  albuminuria  persistent  for  years,  without  any  other 
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signs  of  Bright's  disease,  are  described  ;  but  they  must  be  admitted 
with  great  caution  into  the  present  category. 

The  explanations  of  these  varieties  of  albuminuria  are  still 
much  discussed  ;  and  they  are  likely  to  vary  with  the  views  held 
as  to  the  pathology  of  albuminuria  in  general.  Abnormal  diffusi- 
bility  of  albumen,  increased  pressure  in  the  glomeruli  (as  from 
exercise  or  the  erect  posture),  and  vasomotor  paralysis  from 
modified  innervation,  are  relied  upon  to  explain  some  cases. 

Diagnosis. — In  order  to  distinguish  these  cases  from  the  graver 
instances  of  Bright's  disease,  a  single  examination  of  the  urine  is 
seldom  suiiicient.  If  albuminuria  is  discovered,  as  it  often  is,  in 
the  routine  examination  of  the  urine  for  life  insurance,  or  admis- 
sion to  a  school,  a  city  office,  or  to  the  public  services,  where  the 
individuals  are  presumably  healthy ;  or  if  it  is  found  in  a  young 
person,  who  is  at  most  only  a  little  languid  and  out  of  sorts,  a 
diagnosis  of  Bright's  disease  should  not  be  hastily  made,  but  the 
urine  passed  at  different  periods  of  the  day  should  be  tested  to 
see  if  the  albuminuria  is  determined  by  any  of  the  factors — diet 
and  position — alluded  to  ;  and  especially  to  see  if  it  is  at  any  time 
absent.  In  chronic  Bright's  disease,  the  albumen  fluctuates 
during  the  day,  but  the  entire  absence  at  night  and  during  the 
early  morning  is  very  characteristic  of  the  functional  forms. 
The  albumen  is  always  small  in  quantity ;  casts  are,  as  a  rule,  not 
found,  except  in  the  cases  brought  on  by  exercise,  but  they  should 
be  sought  by  the  aid  of  the  centrifuge  ;  the  pulse  shows  no  high 
tension,  and  the  heart  is  normal. 

Prognosis. — The  immediate  future  of  these  cases  is  on  the 
whole  favourable,  and  in  the  large  majority  cure  takes  place ;  but 
the  occurrence  of  such  a  disturbance  of  the  renal  function  suggests 
that  either  the  kidneys  themselves  or  the  tissues  of  the  body 
generally  may  not  have  quite  their  normal  powers  of  resistance. 

Trealmient. — Where  the  cause  can  be  recognised,  such  as  diet 
or  exercise,  this  should  be  altered  or  avoided.  Where  calcium 
oxalate  seems  to  be  responsible,  dilute  nitro-hydrochloric  add 
may  be  given,  and  meat,  excess  of  vegetables,  and  wines  should 
be  excluded  from  the  diet.  In  cases  of  cyclic  albuminuria,  where 
the  health  is  maintained,  no  treatment  seems  necessary;  the 
urine  should  be  watched  from  time  to  time,  and  any  other  sym- 
ptoms that  arise  m\ist  be  met  by  suitable  remedies. 


CHRONIC  INTOXICATIONS  AND  THE 
EFFECTS    OF  HEAT. 


ALCOHOLISM. 

TJkdbr  this  term  are  included  the  results  of  the  more  or  leas  con- 
tinued use  of  alcohol,  not  the  immediftte  effects  of  a  considerable 
overdose,  known  as  drunkenness  or  intoxication.  The  symptoms 
of  the  latter  are  familiar,  and  usually  subside  as  the  alcohol  passes 
through  the  system.  OccasionuJly,  however,  from  the  rapid  im- 
bibition of  large  quantities  of  spirit  in  those  unaccustomed  to  it, 
a  fatal  result  may  ensue.  It  is  preceded  by  unconsciousness,  with 
pupils  sluggish  or  fixed,  dilated,  or  contracted  ;  small  pulse,  cold, 
clammy  skin,  stertorous  respiration ;  and  sometimes  delirium  or 
convulsions. 

Delikiuh  Tremens, 

This  commonly  occurs  in  those  who  habitually  drink  freely,  who 
may  liave  been  not  infrequently  drunk,  and  who  have  recently 
been  baking  unusual  quantities  continuously  for  some  days.  It  is 
often  indeed  stilted  tliat  the  patient  had  left  off  drinking  for  two 
or  three  days  before  the  symptoms  came  on ;  but  as  a  distaste  for 
drink  is  sometimes  one  of  the  first  manifestations  of  the  disease, 
it  is  probable  that  this  is  an  explanation  of  the  apparent  anomuly. 
Delirium  tremens  is  also  sometimes  determined  in  habitual 
drinkers  by  some  severe  shock,  such  as  the  fnuituie  of  a  bone,  or 
the  onset  of  pneumonia,  erysipelas,  or  other  acute  diseam,  without 
evidence  of  any  amount  of  diinking  beyond  the  daily  average. 

Symptoms. — The  first  symptoms  are  disturbed  sleep,  restless- 
ness, irritability,  and  loss  of  appetite;  and  with  the  disturbed 
sleep  there  ai'C  unpleasiknt  dreams,  and  some  wandering.  In  the 
morning  the  patient  may  be  more  rational,  but  the  delirium 
returns  at  night;  the  next  day  the  delirium  continues,  and  shows 
its  characteristic  featui'es.  The  patient  is  constantly  talking, 
addressing  either  those  about  liim,  or  imaginary  persons  whom  he 
supposes  to  be  present.     He  talks  on  bis  business,  or  on  other 
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aflkirs,  frvquer.:Iy  changizi^  fr.»!ii  oce  subject  to  another.  He 
mAv  s>e  r«alicii  to  hi*  senses  for  a  momriit,  but  soon  reUpees.  In 
the  pur<72^nce  of  his  th»>ugfcts  be  mAv  try  to  pet  oat  of  bed,  or 
pull  the  t^icl'>th<^  abx:-:.  Whh  this  there  is  very  maz^ed 
tremor:  the  Lin  is  shake  with  qu;«^  06cill»ti«>n  whenever  he 
move*  them :  the  iips  aiid  totijue  tremble  when  he  speaks.  As 
the  c»>Dd:ti-Dn  gets  wor^e  he  his  very  definite  hallucinatioDS  and 
illuaons.  Objects  in  the  r».x2i  or  nirires  ot  the  w^U-paper  are 
cooceiv^i  to  Vi-  aninxUs  or  ins«tr» ;  be  is  consSiOAtly  seeing  cats, 
dogs,  r.its.  mice,  or  bLickhe^tles  rar.r.ing  after  him  or  crawling 
about  the  \^i :  he  io^ks  under  the  l^d,  or  he-hind  the  curtains,  or 
peers  behiii*i  any  bystander,  aui-i  i>  snsjftcious  of  injury  from 
th'>!!e  a  tout  him.  He  may.  under  <«:'me  such  false  impression, 
strike  thctse  who  are  near :  but,  as  a  r^ie,  he  can,  with  a  little 
firmne^!^  b?  conti\>IIeL  and  it  is  often  easy  to  turn  his  thou^ts 
for  a  m  >ment  in  another  dir«tion- 

Other  symptoms  accompany  this  mental  and  muscular  dis- 
turbance. The  face  is  flushed,  the  conjunctiva  are  sufiiised,  the 
tongue  is  thickly  furn?d  and  becc-mes?  dry.  as  the  disease  pro- 
gresses. The  pulse  is  quick,  srft.  at  nrst  fuE,  afterw^ards  small 
and  feeV.e:  the  tempemture  rlsies  to  1«>2'  or  103",  and  there  is 
occasionally  hyp^erpyr^xia  {V.*^'  or  more).  The  skin  is  generally 
moist  or  even  pp?f u?ely  perspiring :  and  the  urine  is  accordingly 
dark -colours  i.  scanty,  and  of  hl^h  specific  gravity.  It  may  con- 
tain a  ssial'.  v:;u:intitv  of  albumen.  Accorling  to  Gowers  there 
mnv  tv  in  iic.itions  of  es^rlv  optic  neuritis, 

A  rout  the  eni  of  the  thirl  da  v.  with  considerable  constancv  in 
f.tvouraKe  cases,  some  improvement  hie-rins  to  show  it«elf. 
Hitherro  s:r^p  Lts  Iven  entirely  ;-«h?ent,  but  now  he  falls  into  a 
slumt^r  which  in:»y  Lis:  elcht  or  ten  hoiav.  and  he  wakes  much 
refre>be<.  the  driirium  ini  trembling:  are  less*  and  gradually 
impr.'»vement  takes  i-I^mx-  in  ill  resf^cts.  In  more  :i«rious  cases 
the  fAce  it>?e>  it>  cv"»!:ur  ini  r^comes  jxile  and  earthy,  the  poise  is 
quick  .^nvi  feeKe,  the  deliri*.in:  is  less  active,  the  patient  more 
rTv>strate:  he  lies  on  his  hstck  niuttering,  and  semi-comatofie. 
Finallv  death  t  ikes  i  Lioe,  v-reo^.ied.  it  iLiv  be,  bv  convulsions  or 
hyj^erpvrexi..  In  some  instAnoes  the  symptoms  are  comparatively 
mil  1.  and  suH^ivie  in  a  day  or  two ;  in  others,  the  kng-looked-for 
sleep  is  not  direv^ly  curst ive.  but  is  rewated  more  than  once 
Wfore  neooverv  is  ens::rei. 

IVesith  ixcui^  frrm  exhs.:>t::n  :  from  v'ariiac  failure.,  and  this  is 
sometimes  sud.ien  :  v^r  fr»:m  rne'-:m:ni-i. 

Morldd  Anatomj. — The  ohar.A^?s  are  not  very  pronounced: 
some  i>>ni:esti:-n  of  the  ov-^rtex  .^f  the  brsin.  of  the  bases  of  the 
lunirs  And  of  the  k:  ir.evs.  msv  Iv  .sll  tnst  can  be  found.  Thicken- 
ini:  md  oi«citv  of  the  miemrr,^nes  of  the  brain  is  a  diionic  coo- 
dition  not  responsible  for  the  Acute  symrtcm*. 
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Diagnosis. — It  may  be  simulated  by  meningitis,  and  apparently 
by  general  pa/ralysis  of  the  insane.  The  former  is  generally  dis- 
tinguished by  early  convulsions,  or  later  on  by  panilysis,  some- 
times, but  not  always,  by  headache,  or  by  the  duration  of  the 
symptoms.  In  the  latter,  a  carefully  studied  history  ought  to 
help  to  a  right  conclusion.  In  all  cases  of  delirium  tremens  it 
should  be  remembered  that  pneumonia  or  fever  may  be  present. 

Treatment. — The  patient  should  be  kept  as  quiet  as  possible  in 
a  darkened  room  undisturbed  by  visitors.  If  he  is  restless  and 
getting  out  of  bed,  male  attendants  are  desirable  who  may  with  a 
little  management  keep  him  under  control.  Extreme  violence 
may  requii*e  a  strait-waistcoat,  or  a  sheet  stretched  over  the 
trunk,  legs,  and  arms,  and  fixed  to  the  sides  of  the  bed ;  or  broad 
padded  leather  bands,  by  which  the  shoulders,  wrists,  and  ankles 
can  be  fixed  down  to  the  bedstead,  thus  leaving  the  chest  free 
from  restraint.  These  methods  should,  however,  if  possible,  be 
avoided.  The  likelihood  of  the  patient  doing  injury  by  getting  at 
knives  or  forks,  by  drinking  lotions  or  liniments,  or  by  jumping 
out  of  the  window  must  be  borne  in  mind.  Food  must  be  given 
every  two  or  three  hours  in  smiU  quantities ;  it  may  be  milk  and 
beef-tea,  and  it  is  better  if  it  can  be  peptonised  by  the  use  of 
liquor  pancreaticus  or  similar  preparations.  The  use  of  drugs  has 
to  be  approached  with  gi*eat  caution.  Naixjotics  seem  to  be  called 
for,  and  bromide  of  potassium,  chloral,  opium,  morphia,  and 
sulphonal  are  those  which  may  be  employed.  But  there  is,  in 
delirium  tremens,  a  remarkable  resisttince  to  the  action  of  such 
drugs,  and  the  fear  is  that,  finding  the  usual  doses  are  inopei'ative, 
one  may  proceed  to  larger  and  larger  quantities,  which  remain  in 
the  lx)dy,  and  are  only  too  dangerously  effective  as  the  disease  is 
subsiding.  Fifteen  or  twenty  grains  of  chloral  may  be  given 
every  six  hours ;  or  a  quarter  of  a  grain  of  morphia  or  yl^  grain 
of  hydnodate  of  hyoscine  may  be  injected,  and  repeated  at  the 
same  interval,  if  i*equired.  Stimubmts  are  better  avoided,  unless 
they  become  absolutely  necessary  in  the  stage  of  prostration,  when 
ammonia,  ether,  or  alcohol  may  be  given. 

Chronic  Alcoholism. 

The  effects  of  chronic  alcoholism  are  seen  most  markedly  in 
various  nervous  symptoms,  in  impaired  digestion,  and  in  cirrhosis 
of  the  liver ;  it  no  doubt  also  contributes  to  fatty  and  to  athei*o- 
matous  degeneration  of  the  arteries,  and  to  disease  of  the 
kidneys.  These  different  parts  of  the  body  may  be  affected 
sepai'ately  or  together ;  but,  as  a  fact,  the  term  chronic  alcoholism 
is  more  commonly  applied  to  those  cases  in  which  the  nervous 
system  is  involved,  and  less  often  to  those  in  which  the  liver 
alone,  or  the  kidneys  alone,  are  the  seat  of  disease.     In  al!  cises 
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it  is  important  to  observe  that  it  is  not  drunkenness  or  intoxica- 
tion which  leads  to  this  condition,  but  the  constant  imbibition  of 
considerable  quantities  of  beer,  wine,  or  spirits,  possibly  without 
the  individual  getting  drunk  on  any  single  occasion.  The  daily 
amount  of  alcohol  and  the  duration  of  the  drinking  habits  re- 
quired to  produce  this  effect  in  different  persons  are  very  variable. 

Symptoms. — Nervous  System. — Muscular  tremor  is  one  of  the 
first  indications.  The  hands  are  unsteady,  and  the  tongue 
trembles  when  it  is  protruded.  The  patient  is  restless  and  irri- 
table, sleep  is  bad,  and  he  wakes  unrefreshed,  with  a  feeling  of 
prostration  that  tempts  him  to  take  stimulants  at  once.  Sinking 
feelings  are  frequently  complained  of,  which  require,  according 
to  the  patient,  to  be  met  by  fresh  doses  of  the  favourite  drink. 
As  things  get  worse,  the  patient  is  unequal  to  any  sustained 
mental  effoi-t;  even  the  simplest  business  transaction  must  be 
preceded  by  a  glass.  Sensory  disturbances  may  be  also  present, 
such  as  buzzing  or  rushing  in  the  head,  vertigo,  muscse  volitantes, 
flashes  of  light,  or  diffused  headache.  There  may  be  severe 
neuralgic  pains  in  the  legs,  possibly  the  early  signs  of  neuritis. 
In  later  stages  the  mind  is  seriously  involved.  Judgment,  intel- 
lectual capacity,  volition,  and  the  moral  sense  are  all  weakened. 
The  patient  becomes  hesitating  and  vacillating,  unable  to  follow 
out  any  definite  line  of  action,  but  unscrupulous  in  his  attempts 
to  get  stimulants  at  all  times.  Multiple  neuritis  (see  p.  179), 
epileptic  fits,  irregxilar  paralysis  or  anjesthesia,  and  some  forms  of 
insanity,  which  may  be  mania,  melancholia,  or  dementia,  also 
occasionally  result  fi-om  continued  excess. 

Gastric  Disturbance. — This  is  generally  shown  quite  early,  coin- 
cidently  with  the  first  nervous  symptoms.  The  patient  vomits  in 
the  morning  directly  he  rises  from  bed,  he  is  quite  unable  to  eat 
any  breakfast,  and  his  appetite  generally  is  deficient.  The  tongue 
is  covered  with  thick  yellowish  fur,  and  the  bretith  is  ftutid.  The 
eyes  are  suffused,  and  the  face  may  be  tinged  with  yellow. 

In  course  of  time,  the  minute  venules  of  the  cheeks  become 
dilated,  the  nose  is  red  and  thickened,  and  sometimes  acne  rosacea 
develops.  The  face  becomes  more  and  more  bloated,  and  the 
blotchmg  with  dilated  venules  is  more  marked.  In  this  stage,  or 
a  little  earlier,  the  liver  may  be  found  to  project  2  or  3  inches 
below  the  costal  margin,  and  the  urine  frequently  contains  albu- 
men. The  occurrence  of  dilatation  of  the  heart  under  these  cir- 
cumstances has  been  referred  to  {see  p.  545). 

The  early  tendency  to  obesity  gives  way  as  things  get  worse  to 
the  converse  condition,  and  it  is  not  uncommon  to  see  the  patient 
with  wasted  chest,  arms,  and  legs,  and  the  abdomen  large  from 
retained  fat,  or  cirrhosed  liver  and  ascites ;  the  feet  are  perhaps 
cedematous,  while  the  urine  is  scanty  {see  Cirrhosis  of  the  Liver, 
Chronic  Interstitial  Nephritis,  and  Gout). 
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Iq  addition  to  the  diseases  directly  resulting  from  alcohol,  these 
patients  are  liable  to  succumb  with  great  rapidity  to  any  acute 
illness,  such  an  paeumoniaL,  erysipelas,  or  typhus. 

Patliology. — In  chronic  alcoholism  the  membranes  of  the  brain 
are  commonly  opaque  and  thickened,  nod  the  convolutions  are 
shninken  and  atrophied.  The  changes  in  neuritis,  hepatic  cir- 
rhosis, itc.,  are  described  elsewhere. 

Treatment. — The  one  essential  ie  the  abstention  from  alcohol 
in  any  form,  and  it  is  desirable  that  this  should  be  immediately 
enforced,  with  no  attempt  at  diminishing  the  quantity  day  I^ 
day.  The  patient  will  advance  all  sorts  of  excuses  as  to  why  he 
should  not  give  it  up  at  once,  but  they  should  not  be  regarded. 
No  drug  is  of  any  value  as  long  as  the  drinking  is  continued,  but 
the  craving  may  be  perhaps  diminished,  and  the  patient  generally 
beuefited,  by  tonics,  such  as  quinine,  cinchona,  nux  vomica,  and 
cod-liver  oil.  To  obtain  sleep,  bromide  of  potassium,  chloral- 
amide,  trional,  paraldehyde,  hyoscyamus,  Indian  hemp,  and  rarely 
morphia  may  be  employed.  Where  patients  will  submit  to  the 
I'estraint,  the  Teyimt  of  a  hydropathic  establishment  is  eminently 
suitable. 


LEAD  FOISONINO. 

(Phimbiam.) 

This  occurs  among  those  who  work  in  lead,  or  lead  salts,  such 
as  painters,  plumbers,  type-founders,  and  compositors,  and  acci- 
dentfilly  as  the  result  of  impregniition  of  drinking  water  with 
lead  from  the  cisterns  in  which  it  is  stored,  from  taking  snuff 
that  has  been  packed  in  lead  papei',  fi'om  the  use  of  hair-dyes,  or 
otherwise.  It  may  thus  enter  by  the  alimentary  canal — the  most 
frequent  way — by  the  skin,  or  occasionally  by  tlie  respiratoiy 
mucouH  membrane.  Like  alcohol  and  other  poisons,  it  acts  very 
differently  on  different  individuals;  some  men  ai-e  attacked  with 
characteristic  symptoms  within  a  few  months  of  entering  a 
white-lead  factory ;  others  may  work  in  it  for  years  with  im- 
punity. The  tendency  to  be  attacked  is  increased  by  starvation, 
ill-health,  exposure  to  cold,  and  indulgence  in  drink  (T.  Oliver). 

Symptoms. — The  effects  which  it  produces  on  its  victims  aie — 
(1)  colic;  (2)  paralysis  and  other  nervous  symptoms;  (.■i)"blue 
line  "  on  the  gums ;  (4)  antemia ;  (5)  a  tendency  to  the  occurrence 
of  gout  or  granular  kidney;  (G)  disturbances  of  the  generative 
organs. 

1.  I^ead  Colic. — This  is  a  form  of  intestinal  colic.  The  patient 
is  seized  with  severe  spasmodic  pain  at  or  around  the  umbilicus  ; 
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the  abdominal  muscles  are  contracted,  and  the  pain  is  rather 
relieved  by  firm  pressure.  Sometimes  there  is  vomiting  and  the 
bowels  are  nearly  always  confined.  The  pain  diminishes  for  a 
time  and  then  recurs;  and  in  the  intervals  of  the  spasmodic 
attacks  the  abdomen  may  be  tender.  It  is  generally  relieved  in 
the  course  of  one  to  three  or  four  days.  It  is  probably  due  to 
spasmodic  contraction  of  the  intestine,  with  some  diminution  of 
secretion  from  the  intestinal  mucous  membrane;  but  exactly 
how  these  are  caused  still  remains  obscure.  Oliver  notes  that 
during  colic  the  pulse  is  slow  and  hard,  and  the  urine  scanty. 
Vomiting  is  sometimes  a  troublesome  symptom  before  the  occur- 
rence of  colic. 

2.  Lead  Paralysis. — ^The  characteristic  feature  of  lead  paralysis 
is  the  affection  of  the  extensors  of  the  hands,  and  the  consequent 
**  dropped  wrist."  If  the  arms  are  held  out  with  the  forearms 
pronated,  the  hands  hang  down,  and  the  patient  is  unable  either 
to  raise  them  or  to  extend  the  fingers.  If  the  hand  and  the  first 
phalanges  are  supported  in  the  horizontal  position,  the  remaining 
phalanges  can  be  extended,  showing  that  the  lumbricales  and 
interossei  are  still  active.  Indeed,  the  paralysis  may  be  and  is 
often  confined  to  the  extensors  of  the  fingers,  the  lower  two 
extensors  of  the  thumb,  and  the  extensors  of  the  wrist.  The 
extensor  ossis  metacarpi  pollicis  and  the  supinator  longus  gene- 
rally escape.  The  failure  of  extension  is  most  marked  in  the 
little  finger,  least  in  the  forefinger.  After  a  time  the  muscles  of 
the  back  of  the  arm  waste,  and  a  peculiar  prominence  forms  on 
the  back  of  the  wrist,  due  tx)  a  backward  displacement  of  the 
bones  of  the  carpus,  and  possibly  to  a  distension  of  their  synovial 
sacs.  Examination  with  the  battery  shows  reaction  of  degenera- 
tion ;  faradism  applied  to  nerve  or  muscle  gives  no  result,  and  if 
applied  to  the  extensor  muscles  it  commonly  acts  through  these 
and  causes  contraction  of  the  flexors.  With  the  galvanic  current 
there  is  increased  contraction  of  the  muscles,  and  greater 
activity  with  the  anode  on  the  muscle  (ACC),  than  with  the 
kathode  (KCC). 

Sometimes  other  muscles  of  the  arm  are  affected,  especially 
the  deltoid,  the  biceps,  the  brachialis  antieus,  and  the  supinator 
longus ;  in  the  legs,  the  long  extensor  of  the  toes  and  the  peronei. 
Quite  rarely  there  is  weakness  without  wasting  in  the  upper  arms 
or  thighs,  or  a  universal  loss  of  power.  The  interossei  and  small 
muscles  of  the  thumb  and  little  finger  are  also  paralysed  in  lead- 
poisoning  not  infrequently,  but,  according  to  Gowers,  they  are 
more  frequently  affected  with  a  form  in  which  wasting  and  weak- 
ness come  on  simultaneously  (primary  atrophic),  than  with  the 
above  described  lesion  where  weakness  comes  on  first  (degenera- 
tive). In  this  primary  atrophic  form  the  reactions  to  the  galvanic 
and  faradic  cunents  are  in  proportion  to  the  degrees  of  wasting, 
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as  is  the  case  in  progressive  muscular  atrophy.  The  two  varietieB 
may  occur  together. 

Sensory  symptoms  are  rarely  present  with  lead  paralysis ; 
there  may  be  darting  pains,  slight  amesthesia,  and  occasionally 
tremor. 

Independent  of  paralysis,  chronic  lead-poisoning  may  cause 
dull  aching  pains  in  the  muscles  or  joints,  often  with  tenderness 
in  the  muscles,  and  tingling  and  irregular  anesthesia  in  the 
limbs.  These  are  not  unlike  the  sensory  symptoms  of  alcoholic 
paral}^s,  and  may  be  due  to  neuritis. 

C'ertbrai  Symptoms. — Satwmine  Ene^thaiopathy. — These  may 
be  in  the  form  of  hemiplegia,  or  of  hemiannsthesia.  More  severe 
cases,  not  infrequently  fatal,  occur  in  which  convulsions,  delirium, 
and  coma,  with,  perhaps,  optic  neuritis  and  some  fever,  are  the 
symptoms.  Such  cases  often  run  a  very  acute  course,  and  appear 
to  be  more  frequent  in  females  (Oliver).  Anemia  is  the  first 
symptom,  and  then  colic,  headache,  vomiting,  diplopia,  or  defective 
vision  from  optic  neuritis.  In  a  few  days  the  patient  is  convulsed, 
becomes  comatose,  and  dies.  In  other  instances,  there  is  mental 
disturbance,  amounting  to  insunity,  which  is  either  acuto  mania  or 
melancholia,  or  progressive  mental  failure  and  muscular  weakness, 
with,  perhaps,  convulsions. 

Ocular  lesions  and  symptoms  are  frequent,  and  include  optic 
neuritis  with  or  without  htemorrhages,  neuro-retinitis,  primary 
and  consecutive  atrophy,  inequality  of  pupils,  diplopia,  and  a 
bilatoral  amblyopia  without  change  in  the  fundus,  similar  to 
ummic  amaurosis. 

3.  The  bhie  Ii?i«  on  the  gums,  or  lead  line,  has  mainly  a  dia- 
gnostic importance.  It  shows  that  lead  has  been  taken  into  the 
system.  It  b  a  dark  slate-coloured  or  black  finely-dotted  line, 
which  forms  in  the  gum  close  to  the  teeth,  and  consists  of  a 
deposit  of  sulphide  of  lead  in  the  tissues  around  the  vessels ; 
this  results  from  the  union  of  lead  with  sulphur  provided  by 
albuminous  subatance  (partly  contained  in  "  tartar  ")  at  the  edge 
of  the  gum.  Where  teeth  are  absent  there  is  no  blue  line,  and  if 
the  teeth  are  kept  esceptionally  clean,  or  the  gum  lies  close  up  to 
the  teeth,  the  blue  line  is  absent.  In  such  cases,  it  may  be  seen 
only  in  portions  of  gum  rising  between  the  teeth.  It  may  exist 
without  any  other  symptom  of  plumbism  ;  it  persists  for  from 
eight  days  to  three  months  (Oliver),  or  much  longer,  according  to 
some  others,  after  all  further  entry  of  lead  into  the  system  has 
ceased. 

4.  Suffei-ers  from  lead-poisoning  are  generally  aneemic,  often 
remarkably  so,  with  a  sallow  earthy  look.  The  red  corpuscles  are 
diminished  in  number,  and  contain  less  than  their  normal  amount 
of  htpmoglobin.  The  aneemia  is  often  the  earliest  indication  of 
impregnation  with  lead. 
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T).  The  relation  between  lead,  gout  and  granular  kidney  is  very 
intimate.  Chronic  lead-poisoning  leads  to  a  diminished  excretion 
of  uric  acid,  and  gout  is  frequent  in  those  who  suffer  from  lead- 
poisoning.  Conversely,  it  has  been  stated  by  Sir  A.  Garrod,  that 
persons  who  have  suffered  from  gout  are  readily  affected  by  lead 
given  medicinally.  Albuminuria  is  often  found  to  occur  in  chronic 
lead-poisoning,  and  sometimes  this  is  certainly  due  to  the  kidneys 
becoming  granular. 

6.  The  disturbances  of  the  generative  organs  which  occur  are 
abortion  in  pregnant  women,  and  monorrhagia  in  others. 

Pathology. — Lead  has  been  found  in  various  organs,  namely, 
the  brain,  liver,  and  spleen,  also  in  the  bones ;  but  in  very  small 
quantity.  It  obviously  interferes  in  some  way  with  the  forma- 
tion of  blood,  as  shown  by  the  anaemia,  and  profoundly  modifies 
other  metabolic  processes  in  the  body,  as  seen  by  its  relation  to 
uric  acid.  The  caecum  and  colon  have  been  found  blackened  by 
sulphide  of  lead.  The  paral3rtic  symptoms  are  mainly  due  to  a 
neuritis,  which  has  been  found  most  marked  in  the  intra-mus- 
cular  twigs ;  it  is  less  so  in  the  larger  trunks,  and  is  usually 
absent  in  the  parts  near  the  nerve-roots.  In  a  few  cases  atrophy 
of  the  nerve -roots  has  been  seen,  and  in  some  even  changes  in 
the  anterior  oomua,  but,  as  a  rule,  the  spinal  cord  is  quite  healthy. 
In  the  muscles  the  usual  degenerative  changes  are  found 
(p.  177). 

Diagnosis. — This  depends  for  the  most  part  upon  the  history 
of  lead-poisoning,  upon  the  presence  of  a  lead  line  upon  the  gums, 
and  upon  the  discovery  of  lead  in  the  urine.  The  history  may 
have  to  be  investigated  with  the  greatest  care,  as  lead  may  get 
into  the  system  by  the  most  unexpected  means.  If  paralytic 
S3nnptoms  are  present,  a  history  of  colic  is  often  obtainable,  and 
in  nearly  all  cases  the  lead  line  is  present,  though  in  very  cleanly 
persons  it  may  only  be  found  between  the  teeth,  or  possibly  not 
at  all.  Simple  double  paralysis  of  the  extensors  of  the  forearms 
is  probably  due  to  lead  ;  but  if  the  small  hand  muscles  are 
involved,  the  resemblance  to  progressive  muscular  atrophy  is  very 
close.  The  urine  should  be  examined  after  iodide  of  potassium 
has  been  taken  for  a  week,  as  the  effect  of  this  drug  is  to  cause 
lead  deposited  in  the  system  to  be  taken  up  by  the  circulation 
and  secreted  by  the  urine. 

Prognosis. — Typical  wrist-drop  often  recovers,  but  it  may  be 
very  slowly.  Severe  cerebral  symptoms  endanger  life,  but  if 
death  does  not  occur,  recovery  may  be  complete. 

Treatment. — The  patient  should  give  up  his  occupation,  or 
prevent  in  whatever  way  may  be  necessary  the  introduction  of 
more  lead  into  the  system. 

Colic  generally  yields  readily  to  a  full  dose  of  opium  combined 
with  a  simple  purgative;  an  ounce  of  castor-oil  with  15  or  20 
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minims  of  tincture  of  opium  is  a  common  and  successful  pre- 
scription. Sometimes  it  may  Iiave  to  be  repeated ;  a  sbong 
saline  purge  may  be  given,  or  a  drop  of  croton  oil  may  be  added 
to  tiie  castor  oil.  Hypodermic  injection  of  morphia  may  be  used 
instead  of  opium.  Hot  fomentations  or  poultices  should  in  the 
meanwhile  be  applied  to  the  abdomen.  Iodide  of  potassium  In 
5-grain  doees,  three  times  daily,  should  be  given  for  two  or  three 
weeks  afterwards. 

In  paralytic  affectwita  the  iodide  should  also  be  given,  and  the 
muscles  galvanised  with  the  continuous  current ;  if  after  some  time 
they  I'eoct  well  to  the  fiiradic  current,  thic  may  then  be  substituted. 
Massage  may  also  be  tried.  For  acute  oare&nua(tacit«  Oliver  recom- 
mends the  inhalation  of  nitrite  of  amyl. 

Anetmia  must  be  met  by  suitable  ferruginous  treatment  in 
addition  to  what  Is  necessary  to  prevent  further  impregnation, 
such  OS  removal  from  work  and  the  use  of  potassiiun  iotlide. 

Prevention. — It  is  unnecessary  to  say  much  on  this  {>oint.  Tlie 
protection  of  lead-workei-s  is  a  matter  for  the  employers  of 
labour,  or,  failing  them,  for  the  Htnte.  It  is  obvioux  tlint  cisterns 
or  pipeN  used  for  drinkiag-water  should  not  1>e  coustnicted  of 
lead,  nor  should  recourse  be  had  to  this  metal  for  the  preHei-vntiun 
of  anything,  such  as  food,  drink,  snuff,  or  tobacco,  which  is  to  l)e 
afterwards  taken  into  the  system. 
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This  is  chiefly  brought  about  by  the  inhalation  of  the  vitpour  of 
mercury  in  those  who  work  in  quicksilver  mlnen,  iind  in  making 
mirrors,  barometers,  and  thermometers;  it  may  or  may  not  he 
associated  with  the  salivation  and  Rtomatitis  which  are  tlie 
familiar  results  of  overdosing  witli  mercury  used  iis  a  drug. 

The  characteristic  of  this  form  of  poisoning  is  the  tremulous 
movements  of  the  lijnbs  and  body  known  as  "  mereurial  tremors," 
or  the  "  trembles."  They  come  on  suddenly  or  grndujtlly,  gene- 
rally after  some  years'  exposure  to  the  metallic  vii]iours.  They 
aSect  the  arms  first,  and  then  spread  to  the  legs  and  the  musclea 
of  the  rest  of  the  body.  The  movements  are  at  first  brought  out 
only  by  excitement,  later  whenever  the  patient  makes  any  mus- 
cular effort,  and  fimilly  they  become  constant,  and  even  peraist 
to  a  certain  extent  during  sleep.  The  tongue  is  tremulous,  and 
speech  is  hurried,  abrupt,  and  jerky.  The  patient  may  be  quite 
unable  to  walk  without  support.  Id  the  earlier  stages  there 
is  some  resemblance  to  disseminated  sclerosis,  but  there  is  no 
nystagmus;  and  if  the  movements  l^ecome  constant,  parulysis 
agitans   is,   to  a  ceiljiin   extent,   simulated.      Vai-ious   cerebral 


874  CHRONIC  INTOXICATIONS,  Ac. 

symptoms^  such  as  delirium,  hallucinations,  and  mania,  occur  in 
extreme  cases. 

Recovery  may  take  place  if  the  disease  is  not  too  advanced. 

Treatment. — Removal  from  the  fumes  of  mercury  is  essential. 
Tonics  and  iodide  of  potassium  are  of  most  value  as  drugs. 


INSOLATION. 

{Swt'^^oke,     Heat  Apoplexy,     Thermic  Fever,) 

Insolation  occurs  only  occasionally  in  the  hottest  summer  in  the 
British  Isles,  but  frequently  in  India  and  other  tropical  parts. 
It  has  been  generally  regarded  as  the  result  of  heat  upon  the 
body,  though  not  necessarily  caused  by  the  direct  action  of  the 
sun  s  rays.  Thus  the  symptoms  develop  in  barracks,  workshops, 
and  similar  buildings,  almost  as  often  as  in  the  open  air.  A 
moist  atmosphere  is  more  favourable^  than  dry  air,  and  the 
individual  is  predisposed  to  it  by  habits  of  intemperance  in  general, 
and  by  excessive  exertion  at  the  time. 

Symptoms.' -The  symptoms  are  not  always  the  same,  and  it 
has  been  usual  to  describe  three  forms :  a  syncopal,  an  asphyxial, 
and  a  hyperpyrexial  form.  The  view  has  recently  been  advanced 
by  Sambon,  with  whom  Manson  agrees,  that  the  hyperpyrexial 
form  is  really  an  infectious  or  even  epidemic  disease  occurring, 
it  is  true,  in  hot  countries,  but  not  determined  solely  by  the 
effects  of  the  sun's  rays  in  a  hot  atmosphere  upon  the  bodily 
tissues.  According  to  this  view  the  syncopal  form  is  merely  a 
cardiac  failure,  which  may  occur  in  any  country  should  the  heat 
become  extreme,  whereas  the  hyperpyrexial  form,  or  Sirictgis, 
is  limited  to  the  tropical  or  subtropical  countries  in  which  it  is 
endemic. 

Syncopal  or  Cardiac  Form. — The  patient  suffers  from  faintness, 
or  complete  syncope,  nausea,  or  vomiting;  the  surface  of  the 
body  is  pale,  cool,  and  moist,  and  the  temperature  is  subnoimal ; 
the  pulse  is  quick  and  feeble  ;  the  pupils  are  dilated.  Death  may 
take  place  from  continued  heart-failure,  but  recovery  is  frequent. 

Asphyxial  Form. — In  this  the  symptoms  come  on  quite  sud- 
denly— a  time  stroke.  The  same  collapse  and  cardiac  failure  are 
present  as  before,  but  respiration  fails  as  well. 

Hyperpyrexial  Form  or  Siriasia. — This  often  develops  gradually, 
the  early  indications  being  weakness,  restlessness,  and  sleepless- 
ness, nausea  or  vomiting,  thirst  and  anorexia,  giddiness  or  head- 
ache, hurried  breathing  or  prsecordial  anxiety,  and  often  profuse 
and  frequent  micturition.  There  may  be  incoherent  talking,  or  a 
temporary  state  of  delusion ;    the  patient  becomes  unconscious, 
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with  laboured  stertorous  breathing,  rapid  feeble  pulse,  contracted 
pupils,  and  lind  or  congested  face  ;  and  the  temperature  is  found 
to  reach  109°,  110°,  or  111°.  This  maybe  succeeded  by  con- 
vulsions, suppreseion  of  urine,  and  death. 

An&tomical  Obangm. — Very  little  is  noted  in  the  caeee  of 
i-apid  death  from  cardiac  or  respiratory  failure.     In  the  hyper- 

Eyrezial  variety  the  blood  remainn  fluid,  the  heart  is  contracted 
x>m  coagulation  of  its  myosin,  the  lungs  are  intensely  engorged, 
with  hcemon-hnge  under  the  pleum,  the  cerebral  meninges  are 
congested,  and  it  in  said  that  there  may  be  evidence  of  early 
meningitis. 

Prognosis. — The  mortality  is  stated  to  be  from  45  to  50  per 
cent.,  and  in  canes  that  recover  sequelte  are  often  observed,  which 
may  be,  according  to  Fayrer,  weakness  from  obscure  stmctural 
change  in  the  cerebrum,  or  chronic  meningitis,  epilepsy,  defective 
memory,  nervous  irritability,  headache,  insanity,  pai-tial  para- 
plegifl,  partial  or  complete  blindness,  or  extreme  intolerance 
of  heat.     The  syncopal  form  is  leaat  likely  to  be  attended  with 


Treatment. — Removal  from  the  source  of  heat  and  the  use  of 
the  cold  douche  are  necessaiy  in  all  varieties.  In  the  syncopal 
form  the  douche  must  not  be  too  long  continued,  and  the  con- 
dition of  the  pulse  may  require  direct  stimulation.  In  the  hyper- 
pyrexia! form  the  tempeiature  must  be  reduced  as  quickly  as 
possible ;  if  ice  can  be  obtained  it  should  be  put  in  the  water 
used,  or  it  may  be  rubbed  directly  over  the  body  of  the  suflferer, 
until  the  temperature  in  the  rectum  has  fallen  to  104°.  After 
this  it  will  fall  to  the  normal  unassisted.  Manson  objects  to 
chemical  antipyretics,  but  I'ecommends  the  subcutaneous  injection 
of  40  minims  of  tincture  of  digitalis.  For  sequelee,  removal  to  a 
cool  climate,  and  the  use  of  iodide  of  jKttassium  and  counter-irri- 
tants are  advised. 


DISEASES  OF  THE   BONES  AND 
JOINTS. 


A01TTE  RHEUUATISU. 

The  terms  rheumatism  and  rheumatic  correspond  in  their  wider 
aoceptatioQ  to  the  ideas  of  pain,  of  an  origin  in  cold  or  damp,  and 
of  an  affectioa  of  the  joints.  Thus,  a  typical  rheumatism  would 
be  a  painful  joint  affection  resulting  from  cold  or  damp.  In  ite 
etymology,  the  word  rheumatism— ^from  &iht,  I  flow — in  connected 
with  (Mtairh,  and  hence  with  the  idea  of  cold.  The  loose  way  in 
which  it  has  even  recently  been  employed  in  medicine  is  shown  by 
such  names  as  "rheumatic  facial  paralysis,"  meaning  facial  paraljmia 
from  exposure  to  cfM  ;  "syphUitic  rheumatism,"  in  which  neither 
joints  nor  cold  are  in  question,  but  only  a  painful  periostitiB; 
"  rheumatic  gout,"  whidi,  if  it  signifies  anything  beyond  gout, 
must  mean  a  gout  in  which  va&nj  jointe  are  affected.  Eut,  in  the 
present  day,  acute  rheumatism  or  rheumatic  fever  is  taken  as  tlte 
type  of  the  disease,  and  we  should,  as  far  as  possible,  limit  our  use 
of  the  term  rheumntic  to  such  lesions  as  can  be  shown  to  be 
directly  associated  with  it.  Acute  rheumatism  is  characterised  by 
inflammiition  of  several  joints  nt  the  same  time  or  successively, 
with  pyrexia,  profuse  sweating,  and  a  tendency  to  inflammation 
of  the  endocardium,  pericardium,  or  pleura. 

JEtiology. — The  disease  occurs  in  both  sexes,  and  at  nearly 
every  age ;  but  it  is  very  rare  aft«r  fifty  years  of  age,  and  in 
infants.  It  occurs  with  greatest  frequency  in  its  most  perfect 
form  in  adults  between  fifteen  and  thirty,  and  quite  commonly, 
though  in  a  less  typical  manner,  in  young  children.  The  tendency 
to  its  occurrence  is,  to  a  certain  extent,  hereditary.  Its  mOHt 
constant  exciting  causes  are  cold  and  damp,  and  these  are  found 
to  be  io  operation  in  a  large  proportion  of  the  cases.  It  is,  no 
doubt,  in  Bocordance  with  this  that  it  is  least  frequent  in  England 
in  the  months  of  July,  August,  and  September,  and  that  the 
sufferers  from  rheumatism  include  a  large  proportion  of  servant 
girls  and   others  of  the    poorer  classes.     Rheumatism  has    an 
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important  relation  to  chorea,  which  has  been  mentioned  in  the 
chapter  on  the  latter;  and  scarlatina  may  be  followed  by  a 
multiple  synovitis,  which,  if  sometimes  cei-tainly  septicsemic,  is  at 
others  quite  indistinguishable  from  acute  rheumatism. 

Symptoms. — Arthritis. — The  onset  of  acute  rheumatism  is 
sometimes  quite  sudden,  so  that  the  patient  iirst  feels  a  pain  in 
one  joint,  and  then  successively  in  others ;  or  there  are  a  few  days 
of  obscure  illness  before  the  pains  in  the  joints  occur  to  mark  its 
nattu^.  There  may  be  a  little  sense  of  chilliness,  but  there  is 
rarely  a  distinct  rigor  such  as  occurs  in  pneumonia  or  pleurisy. 
The  knee  is  often  first  attacked,  and  then  the  ankle ;  in  other 
cases  the  wrist  or  the  shoulder.  Whichever  is  first  attacked,  the 
disease  may  soon  spread  to  other  joints  of  the  body,  so  that  the 
shoulder,  elbow,  wrist,  and  phalangeal  joints,  the  hip,  knee,  ankle, 
and  phalangeal  joints  of  the  toes,  may  all  be  inflamed  at  the  same 
time  or  successively.  Not  infrequently  the  stemo-clavicular  joint, 
and  even  the  vertebral  and  costo-vertebral  joints,  are  undoubtedly 
affected.  But  the  extent  of  the  disease  is  very  variable.  In  one 
only  two  or  three  joints  may  be  inflamed;  in  another  a  great 
number ;  and  an  important  feature  of  acute  rheumatism  is  the  way 
in  which  some  inflamed  joints  will  quickly  recover,  while  others 
become  involved  ;  and  these  last  will  get  well,  while  fresh  joints 
suffer,  or  those  fii*st  affected  become  again  inflamed.  The  disease 
flies  from  joint  to  joint. 

A  joint  attacked  by  acute  rheumatism  is  swollen,  red,  hot, 
tender  to  touch,  and  painful.  The  swelling  is  most  manifest  in 
the  knee,  where  effusion  can  easily  be  recognised,  in  the  ankle,  in 
the  wrist,  and  in  the  joints  of  the  fingers.  The  colour  is  mostly 
a  bright  pink,  and  not  the  dark  red  of  gout  and  some  erythemata ; 
it  rarely  covers  the  whole  swelling,  and  may  be  in  patches.  The 
tenderness  is  sometimes  extreme,  so  that  a  slight  shock  on  the 
bed,  and  any  clumsy  handling  of  the  joint,  will  cause  intense  pain. 
It  may  persist  after  spontaneous  pain  has  subsided.  In  the 
shoulder,  hip,  and  elbow  joints,  pain  and  tenderness  are  the  chief 
evidences  of  rheumatism,  as  slight  swelling  is  not  easily  recog- 
nised, and  redness  is  generally  absent.  Tlie  joints  have  l>een 
found  in  fatal  cases  to  contain  a  turbid  synovia,  with  shreds  of 
fibrin.  Leucocytes  are  present,  but  the  fluid  is  never  purulent. 
The  synovial  membrane  itself  is  vascular,  and  covered  with  a 
layer  of  lymph.  Pix)bably  the  joint-changes  are  even  slighter 
than  this  when  such  rapid  subsidence  takes  place  as  is  often 
witnessed. 

It  has  been  stated  that  the  synchondroses  are  also  sometimes 
involved  in  rheumatism.  Undoubtedly  the  sheaths  of  the  tendons 
about  certain  joints  are  often  inflamed,  especially  those  about  the 
wrists  and  ankle ;  and  some  of  the  redness  that  extends  on  to  the 
dorsum  of  the  foot  and  hand  may  be  due  to  their  inflammation. 


880        DISEASES  OF  THE  BONES  AND  JOINTS. 

excessively  high  temperature,  and  that  visible  leaiona  of  the 
brain  or  ite  membranes  are  absent.  Hyperpyrexia  is  not  re- 
stricted to  any  particular  class  of  case ;  it  may  supervene  equally 
in  one  that  appeaj«  well  on  the  road  to  recovery,  and  in  one  Uiat 
has  threatening  lesions  of  the  chest.  It  is  not  determined  by  any 
considerations  of  ege,  sex,  occupation,  previous  illnesses,  climate, 
or  season ;  but  it  seems  to  occur  with  greater  frequency  in  some 
years  than  in  others. 

In  a  certain  proportion  of  cases,  some  warning  is  given :  the 
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joint-paimi  subxide  rather  suddenly,  and  the  ttweating  ceases; 
the  patient  becomes  restless,  and,  aft«r  a  few  hourH.  talkative  or 
even  delirious.  The  temperature,  formerly  perliiLjw  under  1U1>', 
is  now  found  to  have  risen  to  105''  or  lOti^,  and,  unless  measures 
be  quickly  taken  to  reduce  it,  it  rapidly  reaches  107°,  108°,  even 
110  ,  and  111".  The  delirium  is  at  first  moderately  active,  the 
muscles  twitching,  the  eyes  restless,  and  the  patient  may  try  to 
get  out  of  bed ;  the  face  is  generally  dusky  red,  and  the  tongue 
diy  and  tremulous.  When  the  tempeniture  exceeds  107''  the 
piitient  becomes  semi -comatose,  or  even  quite  comatose,  a  con- 
dition which  is  always  present  if  the  thertn<aneter  marks  110". 
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Under  suitable  treatmect  for  reduction  of  the  temperature, 
recovery  oftea  takes  place ;  but  otherwise  the  respiration  hecomee 
more  frequent  aud  shallow,  the  face  more  dusky  or  livid,  the 
pulse  rapid  and  feeble,  rales  accumulate  in  the  chest,  and  death 
ends  the  scene,  often  within  twelve  or  twenty-four  hours  of 
the  fiiwt  indioition  of  hyperpyrexia.  Even  if  the  temperature 
is  reduced  to  the  normal  it  may  rapidly  rise  again ;  and  this 
alternation  may  occur  five  or  six  times,  either  to  end  in  recovery 
or  in  death  by  exhaustion. 

Oonrse  of  Acute  Blwunatism. — Acute  rheumatism  is  in  itself 
by  no  means  a  fatal  disease  ;  the  majority  of  casee  recover.     If 
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untreiited,  the  symptoms  may  last  from  ten  to  fourteen  days, 
when  they  will  often  subside;  if  treated  by  the  method  now 
usual,  the  pains  and  fever  are  often  gone  within  a  week.  In  any 
oise,  however,  rheumatism  shows  a  great  tendency  to  relajiae, 
the  joints  being  affected  in  a  precisely  similar  manner  ^ter 
an  apyi'etic  painless  interval  of  from  two  days  to  a  fortnight. 
In  sucb  a.  relapse  the  patient  runs  just  the  same  risk  in  regard  to 
the  heart,  and  to  the  occurrence  of  hyperpyrexia,  as  he  does  in 
the  fii-st  attack.  Another  relapse  may  succeed,  or  irregular 
affections  of  now  one,  now  another  joint,  with  or  without  marked 
pyi-exia.  Sometimes  recoveiy  is  delayed  by  the  persistence  of 
the  inflammation  in  one  joint  for  weeks  or  months ;  pain,  swell- 
ing, anil  stiffness  are  prominent  troubles,  and  the  joint  has  ulti- 
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mutely  to  be  dealt  with  on  sui^caI  principles,  with  rests,  splints, 
and  local  trenttnent.  Another  cause  of  delay  in  convaleficenra 
has  already  been  mentioned^namely,  the  rapid  progress  of  an 
endocarditis,  &o  that  the  patient  parses  at  once  from  I'heumatism 
into  pronounced  heart-disease,  with  murmurs  of  aortic  or  mitral 
disease,  and  failing  cardiac  muscle. 

Death  takes  place  in  rheumatism  chiefly  from  hyperpyrexia 
and  from  the  thoracic  complications,  especially  when  endocarditis, 
pericarditis,  and  pleuritic  efiusion  on  one  or  other  side  occur 
aimultaneously.  Even  from  these,  however,  the  patients  not 
infrequently  recover. 

Uorbld  Anatomy. — The  condition  of  the  jointo  has  already 
been  described.  In  the  tendon -sheaths  have  been  found  opaque 
serum  and  greenish -yellow  lymph.  In  cases  dying  with  thoracic 
complications  are  seen  the  characteristic  lesions  described  under 
Endocarditis,  Pericarditis,  and  Pleurisy,  Where  hyperpyrexia  is 
the  cause  of  death,  there  are  not  necessarily  any  lesions,  other 
than  such  slight  changes  as  may  be  recognised  in  the  joints. 
The  lungs  are  mostly  congested,  and  so  are  other  organs,  but 
beyond  this  they  may  be  perfectly  healthy :  there  may  be  no 
pneumonia,  no  pleurisy,  no  endoca^itis  or  pericarditis.  When 
lesions  are  present,  the  most  common  are  pericarditis,  endo- 
carditis, pleurisy,  pneumonia,  and  softening  of  the  liver,  spleen, 
or  kidneys.  Meningitis  was  found  in  two  out  of  twenty-four 
oases  noted  in  a  report  on  the  subject  by  the  Clinical  Society. 
In  some  cases  of  rheumatism  with  purpura,  the  intestine  has 
presented  an  extremely  congested  and  ecchymosed  mucous 
membrane. 

Pathology. — The  opinion  has  long  been  held  that  rheumatism 
is  due  to  some  acid  poison  circulating  in  the  blood.  Gout,  which 
has  many  similarities,  is  known  to  be  associated  with  excess  ol 
uric  acid  in  the  blood  ;  and  the  sour-smelling  sweat  of  rheumatism 
seemed  itself  to  suggest  such  a  view.  Some  have  held  that  lactic 
I  acid  was  the  offending  ingredient ;  apparent  support  is  derived 
1  from  the  fact  that  Sir  W.  Foster  caused  rheumatoid  symptoms  by 
I  giving  lactic  acid  to  patients  suffering  from  diabetes.  I^itham 
'  provided  an  elaborate  theoiy  of  the  formation  of  lactic  acid  from 
the  decomposition  of  albumen,  and  the  prevention  of  this  process 
l^  salicylic  acid,  which  is  known  to  cure  rheumatism.  But  there 
is  no  excess  of  either  uric  acid  or  lactic  acid  in  the  blood  ol 
rheumatic  patients. 

Many  facts  have  been  supposed  to  point  to  an  origin  in  thf 
Ttervout  lyttem,  such  as  its  association  with  chorea,  the  occasional 
transmission  of  an  inherited  tendency,  the  association  of  joint- 
disease  with  locomotor  ataxy  and  some  other  structural  changei 
in  nerve- tissues.  There  is,  indeed,  no  definite  lesion  of  the 
a  system  in  cases  of  rheumatism ;  but  Latham  has  tried  tc 
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connect  the  chemical  and  nervous  theories  hj  the  help  of  vaso- 
motor action,  and  the  centres  which  control  it. 

The  view  that  rheumatism  is  an  infective  diieaee,  due  to  a 
micro-organism,  is  compatible  with  much  in  its  histoiy  and 
associations — e.g.,  its  cloee  resemblance  to  pyiemia  or  gonorrhcettl 
arthritis,  the  implication  of  the  serous  membranes,  its  relation  to 
scarlatina  and  to  chorea,  and  the  facts  of  malignant  endo- 
carditis. 

Diognoais. — This  usually  presents  no  difficulty,  the  occurrence 
of  joint-pains,  with  redness  and  swelling,  fever  and  profuse 
sweating,  being  mostly  decisive,  especially  if  it  occurs  in  young 
persons  with  previously  good  health,  or,  on  the  other  hand,  with 
a  previous  history  of  rheumatism  or  of  heart-disease.  But  if 
miOtiple  synovitis  occurs  in  women  after  confinement,  it  may  be 
of  a  septicemic  or  pyemic  nature  ;  and  under  other  circumstances 
pytsmia  may  give  rise  to  joiut-afiections  deceptively  like  rheu- 
matism. In  the  latter,  the  inflammation  flits  from  joint  to  joint ; ' 
in  the  former,  the  joints  once  attacked  only  slowly  recover.  ■ 
GimorrhtMol  eyTwvitiM  is  also  more  persistent  than  rheumatism, 
and  it  is  only  rarely  accompanied  vith  caidiac  complications, 
but  in  early  stages  may  be  readily  mistaken  for  it,  until  the 
presence  of  a.  discharge  is  ascertained.  Some  diseases,  in  which 
the  joints  are  not  mainly  involved,  may  for  a  time  be  confounded 
with  rheumatism,  chiefly  on  account  of  pains  in  the  limbs,  as  well 
as  fever;  for  instance,  eiUeric  fever  in  its  earliest  stage,  reltg>eing 
fgt!Vr,  and  acute  infective  otUo-mytlitit.  A  careful  examination  en 
the  limbs  will  generally  show  that  the  joints  are  not  the  only 
parts  of  the  limbs  involved,  as  in  rheumatism.  The  diagnosis  from 
gout  will  be  given  with  the  description  of  that  disease. 

FrognosiB. — This  is,  for  the  most  part,  good  so  far  as  immediate 
recovery  is  concerned.  IVtoet  danger  is  to  be  apprehended  from 
the  coincidence  of  endocarditis,  pericarditis,  and  pleui'al  efiusions, 
and  from  the  occurrence  of  hyperpyrexia.  In  the  former,  recovery 
may  take  place  even  with  extensive  efiusions;  those  into  the 
pleura  are  less  to  be  feiired  than  those  into  the  pericardium. 
Hyperpyresift  is  dangerous  in  piwportion  to  the  temperature 
reached  before  cooling  measures  are  adopted  ;  but  repeated  rises 
of  temperature  after  reduction  may  eventually  be  fatal. 

Treatment. — For  the  efficient  treatment  of  even  mild  cases  rf 
rheumittism,  rest  in  bed  is  absolutely  necessary ;  in  severe  cases 
the  patient  cannot  do  otherwise  than  lie  still.  The  joints  should 
be  protected  from  every  risk  of  injury.  Sometimes  it  is  desirable 
to  raise  the  bedclothes  from  the  limbs  by  a  cradle ;  and  some 
local  i-etief  to  the  pain  may  be  obtained  by  wrapping  tliem  round 
with  cotton  wool,  upon  which,  in  severe  chacs,  a  little  anodyne, 
lis  belladonna  or  opium  liniment,  may  be  sprinkled.  The  diet 
should  consist  mainly  of  milk  ;  indeed,  if  it  is  well  borne,  it  may 
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be  given  nlone,  or  diluted  with  barley-water,  lime-water,  or  aod«- 

The  drugs  now  almost  iiniverwiUy  employed  ar«  sniicin, 
salicyUi!  aoid,  and  salicylate  of  Boilium.  When  the  patient  ie 
fully  under  the  influence  of  one  of  these  drugii,  the  pains  dif'- 
appear,  the  redneas  and  swelling  of  the  joints  Kubside,  Mod  the 
temperature  falln  two  or  tlut>e  degrees,  it  mny  be  to  the  normal. 
If  the  drug  is  then  lessened  or  disctintiiiuetl,  the  painii  will  most 
likely  return ;  if  the  dose  ia  maintained,  the  rheumatism  may 
be  practically  cured  from  that  time ;  bnt  the  ti«atment,  both  by 
drug  and  diet,  will  have  to  be  continued  for  ten  days  or  more,  at 
the  end  of  which  time  some  relaxation  may  be  cautiously  allowed, 
The  efficient  dose  of  either  salicylic  acid  or  its  sodium  salt  is  20 
grains,  and  of  salicin  30  grains,  evei^  tliree  or  four  hours  during 
the  first  twenty-four  or  thirty-six  houn« :  but  in  less  severe  cnsea 
a  smaller  quantity  may  suffice,  8onie  give  a  smaller  dose  every 
hour  for  the  first  four  or  five  hours,  and  then  diminish  the  fre- 
quency to  every  two  hours.  It  may  happen  that  in  the  course  of 
the  second  day  the  patient  suffers  from  headaches,  deafness,  tin- 
nitus aui-ium,  and  perhaps  slight  delirium,  which  cease  when  the 
drug  is  withdrawn.  If  it  is  pushed,  the  delirium  may  beconia 
active  or  even  violent.  Occasionally  vomiting,  a  slow  or  irregular 
pulse,  albuminuria,  epistaxis,  or  hiematuiia,  has  occuii'ed.  As  a 
rule,  the  earlier  toxic  symptomA  coincide  with  the  siibsideDce  of 
the  poinit ;  but  this  having  been  obtained,  the  frequency  of  tbe 
dose  must  be  reduced,  so  as  to  avoid  any  further  development  of 
the  toxic  effect,  and  yet  keep  up  the  influence  on  tlie  rneumatic 
disease.  Thus,  for  a  few  days  it  may  t>e  given  every  three  houis, 
then  every  four  or  six  hours,  finally  three  times  a  day,  until,  ia 
not  less  than  a  week  from  the  lust  pain  or  the  la^t  abnormal  tem- 
perature, tbe  drug  may  be  stopped  idtogether.  About  this  time, 
also,  the  diet  may  be  increased  by  the  addition  of  farinaceous 
food,  and,  after  a  few  days,  meat-broth,  fish,  and  finally  meat  may 
be  given.  If,  however,  there  is  any  return  of  the  rheumatic  F^'m- 
ptoms,  the  diet  must  again  be  reduced  to  milk  alone  for  a  time. 

Between  the  three  drugs  under  consideration  there  is  no 
material  diflerence  in  their  effect  upon  rheumatism.  The  sodium 
salt  is  generally  preferred,  hut  the  occasional  occurrence  of 
deliriiun  and  of  curdJac  depresidon  makes  it  necessoi?  that  its  use 
in  the  fii-st  days  of  the  illness  should  be  very  cai-efully  watched. 
Salicin  is  said  to  produce  toxic  symptoms  less  readily,  and  it  ia 
less  depressant.  Sometimes  these  drugs  are  not  so  successful ; 
the  pains  continue  in  abated  form,  or  relapses  frequently  occur. 
Salicylate  of  quinine  (2 — G  grain.s)  may  then  be  useful ;  or  re- 
course may  he  had  to  the  old  alkaline  treatment — potasBitim 
l>icarbonat«  or  acetate,  20  grains  every  four  hours ;  or  to  potassium 
bicarbonate  with  quinine. 
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The  treatment  of  the  cardi&c  complications  ia  iliMcribed  else- 
where (pp.  iK)3,  527).  Prolonged  ivtrt,  in  couviLle8Ct>ace  ia  desir- 
ttble  after  such  complicationn  to  diminish  any  strain  upon  the 
valves  or  cardiac  muscle.  Pleural  efftiaions,  even  if  ubimdaut, 
generally  subside,  and  tie  a  rule  need  not  be  tapped. 

The  treatment  of  hyperpyrexia  must  be  prompt  and  energetic ; 
it  consists  in  the  application  of  cold  externally  whenever  the 
tempeiature  is  found  to  be  rising  above  10')'  F.  Salicylic  acid 
and  other  antipyretics  cannot  at  present  l>e  ti-usted  to  do  tliis 
with  sufficient  rapidity,  and  the  best  method  of  applying  cold  is 
by  immersion  of  the  patient  in  a  water-bath  at  a  temperature  of 
W  or  90°,  which  may  be  further  cooled  to  70"  or  fiO  by  masses 
of  ice,  if  neceosary.  The  patient,  even  though  (ximatose  and 
apparently  moribund,  must  be  placed  in  the  bath  and  kept  there 
from  ten  to  twenty  minutes,  or  until  his  temperattu^  has  fallen 
below  100°  F.  By  this  time  he  generally  shows  signs  of  returning 
consciousness.  He  should  then  be  placed  in  bed  ;  the  exti-emities 
may  he  kept  warm,  hut  only  light  coverings  slioiiht  lie  placeil  on 
the  body  :  a  little  brandy  may  be  given,  and  the  temjwnituro 
carefully  taken  every  half-hour.  A  rise  to  104^  sliould  again  Im) 
met  by  the  bath.  If  at  any  time  a  bath  is  not  available,  the  body 
may  Iw  cooled  by  packing  it  in  sheets  wrung  out  of  ice-cold  water, 
or  by  rubbing  lumps  of  ice  over  the  surfat*  of  the  Ixxly  until  the 
required  effect  upon  the  temperature  in  produced.  The  fall  of 
the  tempeifiture  is  often  accompanied  by  an  increase  of  the  joint- 
pains,  and  the  rheumatism  may  afterwards  continue  in  the 
ordinary  form. 

Chbonic  Rjieuuatibh. 

This  condition  is  sometimes  the  result  of  a  preceding  acute 
rheumatism,  but  at  others  it  arises  independently  in  jiersons  of 
middle  or  advanced  age.  There  are  many  who  think  it  cannot  be 
separated  from  oeteo-arthritis,  and  in  our  ignorance  of  tlie  nature 
of  either  disease,  the  question  must  be  left  open. 

Symptoms. — One  or  more  joints  become  painful  and  stiff,  and 
the  condition  varies  much :  liable  to  be  worse  in  the  morning, 
and  to  improve  as  the  day  goes  on  and  the  joints  are  more 
moved ;  aggravated  by  cold  and  wet,  therefore  worse  in  the 
winter,  and  improved  by  the  opposite  conditions.  The  jointjt  are 
t«nder,  but  they  may  show  very  little  change  otherwise,  or  there 
may  be  slight  swelling,  a  little  heat  locally,  and  perhaps  crackling 
on  movement.  The  general  health  is  not  much  affect«d  iinlesH 
the  {lain  is  severe  and  continuous.  After  n  time  there  may  be 
deformities  from  muscular  action  like  those  seen  in  gout  or  osteo- 
iii-thritis ;  and  they  may  become  permanent  from  secondary  fibroid 
changes. 
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Morbid  Anatomy. — As  a  rule,  the  joint  changes  are  slight ; 
there  is  very  little  effusion,  but  some  thickening  of  the  synovial 
membrane  and  cartilage,  and  later  on,  of  the  capsules  and  adjacent 
tissues. 

Treatment. — The  affected  joints  should  be  kept  warm,  and 
the  pain  is  often  relieved  by  local  counter- irritation,  as  by  paint- 
ing with  iodine,  or  friction  with  camphor  and  other  stimulating 
liniments. 

Internally,  the  salicylates  may  be  tried,  but  cannot  be  relied  on 
as  they  can  in  acute  rheumatism.  Potassium  iodide,  alkalies,  and 
guaiacum  may  be  employed,  while  the  general  health  and  the 
digestion  should  be  cared  for.  Relief  may  be  often  obtained  at 
the  baths  of  Buxton,  Bath,  Harrogate,  and  the  Ck>ntinental  spas 
mentioned  under  osteo-arthritis. 


OSTEOARTHRITIS. 

Under  this  name  will  be  described  the  disease  which  has  at 
different  times  been  called  rheumatic  gatU,  chronic  rheumatic 
arthritis,  rheumatoid  arthritis,  arthritis  deformans,  and  nodose 
rheumaiism. 

JEtiology. — Osteo-arthritis  occurs  at  all  ages.  The  female  sex 
is  more  liable  than  the  male.  It  is  more  common  in  the  poor  and 
weakly  than  in  those  of  better  position ;  but  the  latter  are  by  no 
means  exempt  from  it.  As  to  antecedents,  in  a  small  number  of 
cases  there  have  been  one  or  more  attacks  of  acute  rheumatism. 
Sir  A.  Garrod  thinks  it  has  association  with  phthisis ;  and  Ord 
traced  a  connection  with  ovarian  and  utei'ine  irritation  in  women, 
showing  that  attacks  might  be  determined  by  the  occurrence  of 
the  menses,  or  by  their  climacteric  cessation,  or  by  other  dis- 
tiu-bances  of  the  function.  Ck)ld  and  damp  often  lead  to  an 
attack,  as  well  as  predispose  to  it.  Evidence  of  a  bacterial  origin 
is  coming  forward,  as  organisms  have  been  found  in  the  synovial 
fluid  of  the  diseased  joints. 

Morbid  Anatomy. — In  the  early  stages  there  may  be  effusion 
into  the  joint,  the  synovial  membrane  is  vascular  and  thickened, 
and  the  articular  cartilage  undergoes  softening.  This  softening 
begins  with  proliferation  of  the  cartilage  cells,  and  the  matrix 
splits  into  fibres  perpendicular  to  the  articular  surface ;  then  the 
(Sirtilage  cells  bui^t  into  the  joint,  and  leave  a  soft  ulcerated 
surface.  By  a  continuation  of  this  process  the  cartilage  is  com- 
pletely destroyed,  and  the  bony  surfaces  come  into  contact,  any 
effusion  that  may  be  present  becoming  absorbed.  The  adjacent 
surfaces,  from  continued  friction,  acquire  a  dense,  hard,  white 
surface  (ehumation),  and  may  be  more  or  less  grooved  or  fluted 
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OQ  the  surface ;  further,  what  was  formerly  a  rounded  or  convex 
surface  beoomea  flattened  down,  and  confiiderable  atrophy  of  the 
head  and  neck  of  a  bone  {e.g.,  the  femur)  may  in  tfaia  way  take 
place.  At  the  same  time,  deposits  of  cartilage  form  along  the 
edge  of  the  articular  surfaces  growing  into  the  capsular  ligamente ; 
and  these  deposits  subsequently  calcify.  They  may  thus  form  a 
kind  of  ridge  or  "  lip"  around  the  joint,  or  in  some  cases  (e,g.,  in 
the  knee)  may  contribute  to  pi-oduce  Wge  plates  of  calcareous 
matter,  which  surround  the  joint  like  plates  of  armour.  The 
synovial  membrane  also  forme  large  fringes,  which  may  in  like 
manner  be  invaded  by  cai-tilaginous  deposits. 

SymptOlOB. —  In  the  first  stage  of  the  disease  m  its  most 
pronounced  forms  the  joints  of  the  hands  and  fingers  are  ewoUen, 
painful,  tender  on  manipulation,  and  stiff  on  movement.  The 
skin  is  shiny  and  slightly  reddened.  These  symptoms  may  develop 
in  a  subacute  form,  and  subside  and  recur  from  time  to  time, 
each  recurrence  leaving  more  change  behind  it ;  or  the  disease 
may  be  more  chronic  from  the  commencement.  The  stiffness  is 
often  most  marked  in  tbe  morning,  so  that  movements  are  at 
first  painful ;  yet  if  they  be  persevered  in,  the  pain  will  gradually 
wear  off.  Similar  symptomu  may  be  not«d,  in  different  cases,  in 
other  joints,  such  as  the  wrist,  elbow,  and  shoulder,  the  hip,  knee, 
ankle,  and  foot.  The  stemo -clavicular  articulation,  tbe  joint  of 
the  jaw,  and  tbe  vertebral  jointe  may  be  also  involved.  Sometimes 
effusion  can  be  readily  recognised,  and  the  joint  is  tense  and 
elastic.  In  other  joints,  or  in  later  stages,  a  peculiar  creaking  or 
grating  can  be  elicited  on  passive  movement.  As  time  goes  on, 
movement  becomes  more  and  more  limited  from  destruction  of  the 
articular  surfiices,  and  the  development  of  osseous  structures  in 
the  ligaments  and  tissues  round  the  joints ;  and,  finally,  a  fibrous 
ankylosis  may  result. 

Very  characteristic  defoimities  take  place  in  consequence  of 
the  joint-changes  and  the  muscular  atrophy  which  is  associated 
with  them.  Thus,  tlie  fingers,  instead  of  remaining  in  line  with 
the  uietiicarpal  bones,  deviate  to  the  ulnar  side,  and  the  joint  at 
the  base  of  the  index  finger  is  often  greatly  swollen :  the  meta- 
carpo-phalangeal  joints  are  commonly  fiexed,  the  first  phalangeal 
joints  are  over-extended,  and  the  second  are  flexed.  But  other 
forms  occur  in  which  thexe  joints  are  differently  placed ;  and 
these  varieties  probably  depend  on  the  extent  to  which  the 
intei'osseous  and  other  muscles  are  affected.  The  lower  ends 
of  the  radius  and  ulna  project  at  the  back  of  tbe  wiist.  The 
muscles  commonly  observed  to  be  ati-ophied  are  the  interossei 
in  the  liaud,  the  muscles  at  tbe  lower  end  of  the  femur,  and  the 
deltoid  over  the  slioulder-joint,  It  has  lately  been  stated  that 
the  nerves  in  connection  with  these  joints  undergo  chronic  neuritis. 

In  the  hip-joint,  which  is  often  affected  alone,  the  pain  and 
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Btifftieas  are  followed  by  very  limited  movement,  apparent  shorten- 
ing of  the  limb,  flattening  of  the  buttock,  and  evetsion  of  the 
limb.  The  knee  and  the  joint  of  the  jaw  are  others  that  may  be 
alone  involved. 

When  the  disease  arises  in  old  people,  it  is  liable  to  attack  one 
joint,  and  to  cause  very  extensive  changes ;  whilst  in  the  young 
it  often  attacks  many  joints,  which  are  less  severely  diseased. 
But  the  nature  of  the  articuliir  lesions  is  essentially  the  same. 
Heherden's  nodes,  the  small  nodules  or  knobs  which  may  form  at 
the  sides  of  the  terminal  phalanges,  are  regarded  us  an  early  form 
of  the  disorder. 

In  some  cases  the  exacerbations  of  arthritis  are  accompanied 
by  constitutional  disturbance  and  pyrexia.  But  more  often  fever 
is  entirely  absent,  and  the  illness  is  characterised  by  antemia, 
weakness,  and  indifferent  appetite.  There  is  also  a  tendency  to 
the  irregular  deposition  of  pigment  in  the  skin. 

There  is  considerable  variability  in  the  local  symptoms — they 
may  subside  for  a  long  period,  and  then  burst  out  again  ;  they 
can  be  relieved  by  treatment,  but  complete  cure  is  uncommon, 
and  an  aggravation  of  the  complaint  is  almost  certain  to  occur  at 
some  time  or  other.  In  most  cases  there  is  no  cardiac  complica- 
tion, but  endocardial  murmurs  are  occasionally  heard.  The 
disease  is  not  in  itself  fatal. 

Diagnosis, — Chronic  gaiU  is  generally  distinguished  from  osteo- 
arthritis by  the  hi-story  of  the  first  acute  attacks,  and  the  presence 
of  urate  deposits  (tophi)  in  the  ears  and  in  the  afiected  joints ;  if 
necessary,  the  blood  may  be  examined  for  uric  acid.  As  compared 
with  chronic  rheutnatum,  we  may  be  confident  we  are  dealing  with 
osteo-orthritis  if  the  joint  changes  are  extensive  with  signs  of 
erosion  of  cartilage,  and  growth  of  bone,  and  if  the  disease  occurs 
in  a  young  person  independently  of  pi-eceding  acute  rheumatism. 
Arthritis  affecting  one  joint  only  may  be  confounded  with  more 
surgical  forms  of  lesion.  Tlie  joint-changes  accompanying  foco- 
motor  atasy  generally  begin  with  an  abundant  painless  effusion 
into  the  joint,  and  there  is  subsequently  great  mobiUty,  with 
destructive  changes.  They  may  be  distinguished  by  these  features, 
or  by  other  evidences  of  locomotor  ataxy — namely,  Argyll -Robert- 
son pupil  and  loss  of  knee-jerk. 

Treatment. — The  treatment  of  osteo-arthritis  must  be  general 
and  local.  The  diet  should  be  carefully  ordered,  so  as  to  avoid 
indigestible  articles,    but  should   not    be    stinted ;    indeed,    the 

Stients  require,  as  a  rule,  good  feeding,  and  meat  may  be  given 
tely,  as  well  as  vegetiibles,  A  moderate  use  of  alcoholic  drinks 
may  be  allowed.  The  patient  should  be  well  clothed  in  flannel, 
a  warm  dry  atmosphere  should  be  looked  for,  and  changes  of 
temperature  avoided.  Various  health -resorts  end  spas  fulfilling 
these  requirements  have  been  found  beneficial,  such  as  Buxton, 
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Bath,  and  Stnitiipeffer,  at  home,  and  Alz-les-Biuiis,  AJz-U- 
Obapelle,  Bkden-Baden,  and  Wiesbaden,  abroad.  Internally, 
arsenic,  sodium  salicylate,  iodide  of  iron,  and  cod-liver  oil  ar« 
most  valuable,  and  they  must  be  continued,  with  such  intermis- 
sions as  may  be  desirable,  for  weeks  or  months.  The  arsenic 
should  be  given  in  full  doses. 

Locally,  much  benefit  may  be  derived  by  the  application  of 
tincture  of  iodine,  Bmall  blisters  frequently  repeated,  frictions 
with  stimulating  liniments,  and  passive  movemeuts,  burying  the 
joint  in  hot  sand,  dusting  it  with  flowers  of  sulphur  and  wrapping 
it  in  flannels,  or  galvanising  it  with  the  continuous  ciurent  at 
least  once  daily. 

Any  method  that  is  adopted  must  be  persevered  with  t<a  some 
weeks  before  being  given  up  as  of  no  value. 


GOUT. 

In  its  typical  form  this  ib  an  acute  arthritis,  associated  with 
the  deposit  of  sodium  biurate  in  the  joint  afi'ected,  and  with  the 
circulation  of  an  exceHS  of  uric  acid  in  the  blood.  In  the 
majc»^ty  of  cases  the  feet,  and  especially  the  great-toe  joints,  are 
first  attacked,  whence  the  classical  name  podagra  ;  but  the  joints 
fA  the  hand  ((^iragra)  and  other  articuliitions  are  subsequently, 
and  much  less  commonly  even  first,  aflected.  To  the  excess  of 
uric  acid  in  the  blood  are  attributed  certain  symptoms  in  various 
parte  of  the  body,  and  Home  morbid  conditionis  of  the  organs, 
which  occur  more  or  lew  alternately  with  the  articular  inflamma- 
tions. For  these  the  terms  atypical,  irreguiar,  meUMatie, 
ntroeedent,  and  vitcerai  gout  have  at  diffei-ent  times  been  UNed. 
Of  the  visceral  afiectiomi  the  most  important  is  that  form  of 
chronic  nephritis  which  is  known  as  gouty  or  granular  kidney 
(Me  p.  806). 

iStitdogT. — Oout  is  well  known  to  be  strongly  het'editoiy,  so 
that  the  descendants  of  a  gouty  stock  are  liable  to  outbreaks  of 
the  disorder  at  an  early  age  and  with  com]Kiratively  tittle  exciting 
cause.  It  is  more  common  in  men  than  in  women,  and  is  a  disease 
of  middle  life  or  advanced  iige,  though  it  does  occasionally,  in  the 
hereditary  cases  just  referred  to,  appear  its  early  as  the  a^e  of 
twenty ;  and  it  has  been  seen  in  buys  who  were  only  eight,  nine, 
or  twelve  years  old.  It  has  been  often  regai'ded  as  a  disease  of 
the  rich,  from  which  the  poor  escape ;  but  thi.":  is  by  no  means 
entirely  true,  as  it  is  not  at  all  uncommon  among  hospital  patients 
and  otiiers  in  poor  circumstauceti  to  see  the  disease  in  its  most 
typical  form.  The  influence  of  weidth  is  related  to  diet,  which  is 
tiie  most  important  a^tiologicnl    factor ;    the   ingestion  of   large 
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[jiULtitities  of  food,  especifLlly  of  a.  highl}*  uitrogenoiis  kind,  with 
iiliundance  of  aluoholic  liquors,  directly  contributing  to  that 
condition  of  blood  wbicb  is  the  essence  of  gout.  Of  alcoholia' 
beverages,  ma!t  liquors  and  the  stronger  wines  like  port  «nd 
sherry  seem  to  be  more  prejudicial  than  distilled  splints.  The 
eSecttj  of  dietetic  excess  are  aggravated  by  a  sedentaiy  life;  and, 
as  a.  inile,  an  occupation  is  prejudicial  in  proportion  as  it  tempts 
to  one  or  necessitates  the  other.  But  among  occupations  th<MB 
especially  must  be  mentioned  which,  like  house-painting,  type- 
founding,  kc.,  expose  tlie  operatives  to  leatl-intoxiuition,  ainoe 
the  presence  of  thin  metal  in  the  system,  which  of  course  may  bo 
produced  in  other  ways  (e.g.,  impure  drinking-water),  certaiuly 
seems  to  favour  the  development  of  the  disease.  In  those  who 
are  predispased  to  it  or  who  have  already  had  manifestations,  am 
attack  may  bo  brought  on  by  an  aggravntion  of  the  dietetio 
excesses,  or  by  any  departure  from  the  strictest  regularity 
hithert-o  found  necessary ;  by  anxiety  and  mental  worry ;  ana 
sometimes  hy  injuries. 

SymptomB. —  TAe  Gouty  Attack. — In  the  majority  of  persons 
gout  lirst  shows  itself  by  an  attack  of  acute  inflammation  in  the 
metatarso- phalangeal  joint  of  one  great  toe.  Vai-ious  premoni- 
tory symptoms  are  noted  in  different  cases;  in  some  it  may  be  aU' 
unusual  feeling  of  health  or  exhilaration  ;  but  more  often  th^ 
are  such  as  the  following  ;^Menta]  depression  ;  disturbed  sleep 
odd  sensations,  itching,  or  cmmps  in  the  limbs ;  tinnitus  aurium 
salivation,  gostralgia,  vomiting,  or  flatulence ;  alterations  in  the 
quantity  and  colour  of  the  urine,  which  is  mostly  scanty  and 
loaded  with  urates.  These  symptoms  may  have  been  trouble- 
some for  a  day  or  two,  when  the  patient  is  awakened,  commonly 
about  two  o'clock  in  the  morning,  with  jiain  in  one  great  too. 
The  pain  becomes  worse  and  woi-se,  and  the  patient  tinds  it 
possible  to  get  ease.  At  the  same  time  there  may  be  a  littl* 
chili,  or  even  a  rigoi-,  and  some  fever.  After  some  hours  of  ex 
cruciating  pain,  this  at  leneth  abates,  and  the  patient  may  fal 
off  to  sleep ;  when  he  awakes  again  he  finds  the  a9'ect«d  jconl 
red  and  swollen.  It  is  exquisitely  tender,  the  skin  is  tense  and 
shining,  and,  if  it  can  be  touched,  pits  sliglitly  on  pressure. 
veins  around  it  are  slightly  distended.  Dming  the  day 
patient  may  be  free  from  severe  pain,  but  towards  evening  tl 
is  a  recurrence  of  all  the  early  symptoms — that  is,  of  severe  j 
with  some  febrile  reaction — which  remit  towards  morning, 
return  again  the  following  night.  The  joint  continues  swol 
and  the  swelling  extends  in  the  cutaneous  tissues  some  dista 
up  the  foot;  the  colour  is  a  dull,  dusky  red.  When  at  lengtlf 
the  inflammation  subsides,  which  it  does  in  from  five  to  ten  or 
foui'teen  days,  the  akin  desquamates  in  large  thit-k  Bakes, 
gnulually  assumes  its  normal  colour,     In  exceptionid  cases 
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or  two  to»-uail8  amy  be  sbed ;  on  the  other  hand,  in  mild  attacks 
deaquatnation  does  not  occur. 

'the  general  condition  of  the  patient  is  one  of  slight  febrile 
reaction,  with  more  or  leas  gastric  disturbance.  The  temperature 
is  not  much  raised;  the  thermometer  may  reach  101°,  but  ia 
rarely  so  high  as  102°,  and  then  only  for  a  short  time.  The 
tongue  is  thickly  furred,  and  the  patient  has  no  appetite,  much 
thirst,  nausea,  and  sense  of  distension  at  the  epigastrium ;  the 
bowels  are  confined,  and  the  motions  are  deficient  in  bile.  Some- 
times the  sense  of  distension  and  the  tenderness  estend  to  the 
hepatic  region. 

The  condition  of  the  urine  and  of  the  blood  is  of  much  interest 
and  importAnce.  During  the  fir^t  few  days  the  urine  is  scanty, 
high-coloured,  and  of  great  density,  but  the  uric  acid  is  diminished 
to  half  its  usual  quantity ;  as  the  attack  passes  off,  the  uric  acid 
increases,  may  exceed  its  average  amount,  and  then  subsides  to 
the  normal,  while  the  urine  has  again  acquired  its  usual  quantity, 
colour,  and  density.  The  blood,  during  the  attack  of  gout, 
contains  on  excess  of  uric  acid,  which  may  be  demonstrated  by 
the  thread  experiment  of  Garrod.  This  consists  in  placing 
about  a  drachm  of  the  serum  of  blood,  drawn  by  venesection  or 
cupping,  in  a  shallow  watch-glass,  adding  five  drops  of  acetic 
acid,  placing  in  the  serum  three  or  four  fine  threads,  and  setting 
it  aside  for  some  hours  fthirty  or  forty)  at  the  ordinary  tempera- 
ture. At  the  end  of  this  time,  if  the  threads  be  examined  under 
the  microscope,  crystals  of  uric  acid  will  be  found  to  have  formed 
upon  tliem. 

When  an  attack  of  gout  is  at  an  end,  the  patient  often  feels 
better  thiin  he  has  done  for  a  long  time  before ;  and  he  is,  as  a 
rule,  free  from  any  reminder  of  his  condition  for  a  period  of 
several  months,  or  even  two,  three  or  more  years.  His  second 
attnck  miiy  be  in  the  same  joint  as  the  first,  an  almost  exact 
reproduction  of  it ;  or  it  may  occur  in  the  opposite  foot,  or  in  one 
ankle,  or  in  the  wrist  or  hand.  A  third  attack  often  comes  at  a 
somewhat  shorter  interval  than  that  between  the  first  and  second  ; 
and  the  periods  of  repose  diminish  in  length  as  time  goes  on. 
Ultimately  a  great  many  joints  have  been  at  one  or  other  time 
affected,  and  with  repeated  attacks  they  undergo  changes  which 
result  in  considerable  deformity,  so  that  the  old  gouty  subject 
becomes  crippled  in  somewhat  the  same  way  as  the  sufferer  from 
osteo-arthritis. 

When  the  disease  has  reached  this  stage  it  is  in  reality  a 
chronic  gout.  If  the  small  joints  of  the  toes  and  fingers  are  often 
first  affected,  ultimately  all  the  joints  of  the  extremities  may 
become  the  seat  of  gouty  deposit,  the  shoulder  and  the  hip  least 
frequently.  In  the  hand  the  joints  are  enlarged,  more  or  less 
fixed    in  difierent  positions  of  flexion  or  extension,  and,  it  may 
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be,  with  tliiit  deviatioD  of  the  fingers  to  the  ulnur  side  of  th«  hand 
wliii'h  u"  so  common  in  osteo -arthritis.  Similarly  the  foot  may  bo 
fixed  in  a  condition  of  talipes,  or  tlie  knee  or  elbow  in  a  flexed 
puBition.  The  swelling  about  the  jointe  is  often  contHbatdd  to  by 
the  existence  of  whit«  deposits  called  tophi,  which  at  hrst  lie  cloaft 
undt<r  a  thin  shining  skin,  with  dilated  venules.  But  subsequently 
the  skin  may  yield,  and  the  creamy  or  chalk-like  depoeit  outy 
escape  in  small  quantities  at  a  time :  or,  more  rarely,  suppuratioQ 
takes  place  around  the  deposit,  and  leads  to  its  more  mpid 
elimination.  These  toplii  are  not  confined  to  the  affected  joints; 
they  are  seen  under  the  skin  of  the  fingei'K  adjacent,  in  the  bursa 
(for  instance,  over  the  olecranon),  in  the  tendons,  iind  with  oon- 
siderable  frequency  in  the  cartilage  of  the  helix  of  the  ear.  If  tha 
creamy  juice  From  one  of  these  de^Ktsits  be  examined  under  tha 
microscope,  it  will  be  found  to  consist'  of  innumerable  minute 
aciculiir  crystals,  which  are  composed  mostly  of  a  biurate  of  sodium, 
with  a  small  proportion  of  urate  or  phosphate  of  calcium,  and 
cliloride  of  sodium. 

Irreguiitr  Govt. — The  disturbances  included  undei-  this  head  are 
very  various,  and  consist  of  inflammatory  lesions  and  functional 
disorders  in  many  organs  in  the  body.  The  former  include  gastrio 
and  intestinal  catutrh,  bronchitis,  conjunctivitis,  iritis,  gouty 
urethritis  (which  is,  according  to  El>stein,  a  prostatorrhcea),  phle- 
bitis, and  neuiitis  (Buzzard).  According  to  some  authors,  curhoras 
of  the  liver  may  result  from  gout,  independent  nf  the  alcohcd 
which  is  so  frequently  indulged  in  by  goulj  individuals.  Ohrrouc 
nephritis  (granular  kidney)  has  already  been  mentioned :  it  is  a 
frequent  sequel  of  chronic  gout,  but  the  kidneys  have  been  found 
in  a  condition  of  granular  nephritis  with  uratic  deposits,  while  fcha 
joints  were  entirely  free ;  and  probably  in  other  cases  the  kidneys 
are  affected  before  the  joints  (primary  renal  gout,  Ebstein).  Soma' 
diseases  of  the  sidu,  especiaUy  chronic  eo^ma,  are  seen  in  coD-< 
nectiion  with  gout.  On  the  side  of  the  circulatioo,  arterio-sclerosia 
frequently  results,  and  fatty  degeneration  of  the  heart  oooanoiially,' 
Amongst  the  functional  disorders  may  be  mentioned  migraine,, 
vertigo,  attacks  of  asthma  and  angina,  muscular  cr)unpe7  and' 
lumbago.  These  various  conditions,  as  a  reference  to  other 
chapters  will  show,  are  not  exclusively  the  result  of  gout;  audi 
their  characters,  when  associated  with  gout,  are  not  materially 
different  from  those  they  present  when  due  to  other  antecedents. 

Anatomical  ObtuiKea. — If  one  examines  after  death  a  joint  thuM 
has  been  the  nubject  of  gouty  inflammation,  the  cartilage  will  be 
found  covei«d  with  a  bright  white  incrustation,  either  in  patd 
or  more  or  less  completely.     If  perpendicular  sections  be  made 
this,  it  is  seen  to  be  due  to  a  deposit  of  minute  actcular  cr 
of  sodium  biurate  in  the  substance  of  the  cartilage.     These 
in  the  stiittum  of  cartilage  just  beneath  the  surface,  leaving 
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first  a  thin  l&yer  quite  healthy,  and  aa  the  disease  progresseA  the 
deposit  extends  irregularly  and  by  small  more  or  less  isolated 
p^hes  into  the  deeper  parts  of  the  c&rtilage.  The  question  has 
been  much  discussed  as  to  whether  the  crystals  are  deposited  first 
in  the  cartilage-cells  or  in  the  intermediate  substance ;  in  any  case 
the  cartilage  may  eventually  get  quite  destroyed  and  eroded  down 
to  the  bone.  Collections  of  biurate  crystals  take  place  also  in  the 
other  tissues  of  the  joints ;  for  instance,  in  the  ligaments,  and  in 
the  cutaneous  structures,  so  that  the  movements  of  the  joints  are 
considerably  impaired ;  and  in  some  cases  this  may  be  contributed 
to  by  some  of  those  changes — osteophytes,  dec. — which  occur  ao 
commonly  in  chronic  rheumatic  arthritis.  In  bursee,  in  t«ndon 
sheaths,  in  the  cartilage  of  the  ear,  or  in  the  skin  of  parte  not 
immediately  over  the  joints,  the  essential  change  is  also  the 
accumulation  of  urate  crystals.  In  the  gouty  kidney  minute 
yellowish -white  streaks,  which  are  crystals  of  the  same  substance, 
may  be  seen,  especially  in  the  pyramids.  Exceptionally  true 
gouty  deposit  has  been  found  in  other  situations — e.ff.,  on  the 
spinal  meninges  by  Ollivier,  and  on  the  meninges  of  the  cerebellum 
by  N.  Moore. 

Diagnosis. — ^The  typical  gouty  attack  occurring  at  night  in 
the  great  toe  can  scarcely  be  confounded  with  anything  else.  It 
is  distinguished  from  rheumatism  by  the  dark-red,  shiny,  tense 
swelling  of  one  joint,  the  absence  of  general  sweating,  and  the 
slight  constitutional  disturbance.  l«.ter  illnesses  implicating 
many  joints  may  show  a  closer  resemblance.  There  is  generally 
a  history  of  many  previous  invasions  of  single  joints,  and  less 
fever  or  sweating  than  in  rheumatism  :  but  the  condition  of  the 
joints  themselves  cannot  be  relied  upon  as  it  can  in  early  attacks. 
The  swelling  and  redness  of  the  ba4^  of  the  hand  in  gout  may  be 
such  as  closely  to  resemble  abteeet,  but  fluctuation  can  scarcely  be 
obtained,  and  the  history  will  mostly  protect  against  errors. 
Pyamia  may  be  suggested  by  multiple  gout,  but  rigors  would  be 
more  severe,  and  the  constitutional  disturbance  more  intense.  In 
all  cases  the  ears  should  be  carefully  examined  for  tophi,  and,  if 
necessary,  Garrod's  thread  experiment  may  be  used  as  a  test. 

Frognosifl. — Gout  once  declared  is  likely  to  be  repeated  unless 
the  conditions,  dietetic  or  otherwise,  which  have  led  to  it  are 
altered.  Acquired  late  in  life,  and  properly  treated,  it  may  not 
materially  shorten  life ;  but  it  tends  to  granular  kidney,  atheroma^ 
tous  arteries,  and  cerebral  luemorrbage.  The  risk  of  these  sequela* 
is  more  or  less  in  proportion  to  the  frequency  of  joint  attacks,  and 
hereditary  gout  developed  early  in  life  is  vei-y  likely  to  be  fatal  by 
unemia  or  apoplexy  before  old  age  is  reached. 

Hatnie  of  Glout. — One  essential  feature  of  gout  is,  that  there  is 
an  excess  of  uric  acid  in  the  blood  and  tissues.  On  this  point  there 
is  no  difference  of  opinion,  but  very  various  views  have  been  ex- 
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pressed  as  to  the  cause  of  the  excess,  and  the  way  in  which  it  i* 
related  to  the  several  manifestations  of  the  diaeose,  whether 
articular  or  visceral.  Rohei-ta  shows  that  uric  acid  exists  in 
blood  as  a,  quailriimte ;  aud  that  if  from  an;  cause  this  ii 
exceaa,  or  is  not  rapidly  eliminated,  it  forms  sodium  biurate  by 
coining  into  contact  with  sodium  carbonate.  The  biurate 
almost  insoluble  in  blood-serum.  It  is  probably  on  this  account 
difficult  of  removal  by  the  kidnej's,  and  at  a  certa.in  point  of 
accumulation  is  precipitated  in  the  crystalline  form.  Its  precipi- 
tation is  hastened  by  a  high  proportion  of  uric  acid  in  the  fluid 
containing  it.  An  increased  quantity  of  uric  acid  in  the  system 
may  be  due  to  increased  production  or  deficient  elimination 
through  the  kidneys.  Garrod  adopted  the  latter  view;  but  the 
kidneys  may  be  structurally  quite  healthy  in  the  early  stagfle. 
C)ther8  have  looked  to  excessive  formation  of  uric  acid  through 
deficient  oxidation  of  ingested  materials,  through  functional 
inactivity  of  the  liver  (Murchison),  through  failure  of  certain 
tissues  to  change  uric  acid  into  urea  (Ralfe),  or  through  impei'fect 
metabolism  of  glycocine  in  the  liver  (Latham).  Luff  (Goulst. 
Lect.  1S97)  believes  that  uric  acid  is  normally  produced  only  in 
the  kidneys,  that  it  is  mode  by  them  from  urea  probably  by  oc 
junction  with  glycocine,  and  that  its  presence  in  the  blood 
determined  by  the  failure  of  the  kidneys  to  eliminate  it.  This 
failure  of  the  action  of  the  kidney  in  gout  he  attributes  to  a  pre- 
ceding functional  or  organic  disease,  the  probable  seat  of  whic^  is 
the  epithelium  of  the  convoluted  tubes.  He  thinks  that  the 
alkalinity  of  the  blood  has  little  to  do  with  the  solubOity  of  urio 
acid,  or  of  sodium  biurate ;  but  that  the  decomposition 
quadruratea  is  remai'kably  hindered  by  the  saline  constituents  of 
vegetables,  while  the  saline  constituents  of  meat  diminish  the 
solubility  of  the  biurate.  The  selection  of  particular  tissues  for 
the  deposition  of  sodium  biurate  has  been  attributed  to  their  low 
vitality,  to  their  deficient  circulation,  or  to  their  exposure  to 
injury;  and  the  cartilage  of  the  great  toe-joint  is  regarded  as 
illustrating  all  these  points.  Roberta  attributes  the  selection  to. 
the  richness  of  such  tissues  in  sodium  salts  (synovia,  cartilage),. 
and  partly  to  exposure  to  cold.  More  definite  changes  BrS' 
believed  by  some  to  precede  the  gouty  deposit,  such  as  tba 
general  or  local  disintegration  invoked  by  Ord  ;  or  the  necrotds,. 
which,  according  to  Ebstein,  both  in  the  cai-tilage  and  in  tlitt 
kidney,  precedes  the  deposition  of  the  crystalline  salt.  The  acute 
inflammations  of  gout  are  genenOly  referred  to  iiritatioD  by  tbe 
deposit,  and  the  visceral  attacks  to  the  poisonous  action  of  urio. 
acid.  This  last  is,  however,  denied  by  Roberts,  who  believes  that 
even  visceral  symptoms  may  be  due  to  temporary  deposition  oS'. 
biurate  crystals.  Very  strong  arguments  have  been  advanced  in." 
favour  of  the  nervous  system  bai-ing  a  liirge  share  in  the  develc^- 
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ment  both  of  the  diseane  itself  and  of  ite  local  manifestutions. 
Ord  tlunlta  that  the  local  degeneTations  or  inflammations  may  set 
up  similar  changes  elnewhere  through  refles  nervous  actions. 
Ijiycock  recogDised  peculiarities  in  the  innervation  of  the  indi- 
vidual attacked  by  gout.  Duckworth,  also,  regards  the  disease  as 
essentially  a  disturbance  of  ^e  nervous  system,  which  is  often 
hereditai-y,  but  may  be  acquired  as  a  result  of  all  these  conditions 
of  high  living  and  deficient  exercise,  nli-eady  mentioned  (p.  890), 
combined  with  special  circumstances  depressing  the  nervous 
system.  He  suggests  that  the  seat  of  such  disturbance  may  be  in 
the  medulla  oblongata.,  which  is  known  as  a  centre  for  important 
nutritional  and  other  processes,  and  takes  as  evidence  of  lus  view 
the  many  nervous  manifestations  seen  in  gouty  people. 

Treatment.  —  Whatever  be  the  theory  of  gout  at  present 
adopted,  the  objects  to  be  attained  in  those  who  are  "  gouty,"  or 
have  shown  a  liability  to  attacks  of  acute  gout,  are  to  prevent  the 
accumulation  of  urates  ia  the  system,  and  to  favour  their  excre- 
tion by  the  natunki  channels.  These  objects  can  be  best  effected 
by  judicious  diet,  by  exercise,  and,  to  a  certain  extent,  by  some 
drugs.  Tlie  quantity  of  food  taken  nhonld  always  be  moderate ; 
it  should  not  be  too  highly  nitrogenous,  and,  on  the  other  hand, 
very  saccharine  articles  of  diet  should  not  be  indulged  in.  The 
latter,  indeed,  such  as  sugar,  sweet  fruits,  fresh  and  preserved,  can 
be  avoided  altogether,  and  pastry  is  also  most  undesirable ;  but 
nitrogen  must,  of  course,  be  taken  in  meat  or  vegetables.  Of 
the  former,  fi^h,  chicken,  game, and  mutton  are  the  best;  whereas 
veal,  poik,  and  salted  meata  are  not  desirable.  Green  vegetables 
are  generally  preferable  to  potatoes,  on  account  of  the  large 
amount  of  starch  contained  in  the  latter.  In  any  case,  personal 
peculiarities  may  be  consulted,  so  that  indigestion  is  avoided,  and 
with  this  proviso  fat  may  be  taken  in  moderation.  Any  one  with 
a  tendency  to  gout  will  probably  do  better  without  alcohol  at  all. 
A  light  claret  or  light  dry  sheiTy  is  the  least  harmful  :  or  a  small 
quantity  of  good  Smndy  or  whisky  well  diluted.  The  stronger 
sherries,  port.  Burgundy,  nnd  champagnes  must  not  be  taken.  As 
in  diabetes,  saccharin  may  be  usefully  employed  to  sweeten 
beverages  such  as  cocoa  or  cofTee.  The  advantage  of  exercise  in 
promoting  chemiail  processes  in  the  body  is  sufficiently  well 
known.  It  may  be  supplemented  by  the  morning  bath  with  the 
use  of  the  flesh-brush,  or  by  the  occasional  use  of  the  Turkish 
bath,  with  shampooing,  or  more  scientific  massage. 

The  drugs  that  may  be  of  use  in  the  prevention  of  gout  are 
chiefly  such  as  aid  digestion  and  promote  a  free  action  of  the 
bowelM.  Occasional  saline  aperients  may  be  desirable,  but  free 
purgation  should  not  be  often  indulged  in.  It  is  common,  also, 
to  administer  the  salts  of  potassium  and  lithium,  since  the  iu«tes 
of  these  metals  are  more  soluble  than  the  urate  of  sodium.     The 
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*^y/Jv.',>:    *|^.,./a.."t,'jr,.  *f.'j«.    **    '^litod^tiA   liiizittti-   TEZkemarc- 
«j*v  f^  j/f*^vy  -jsv  7u^i^Ai*A  ^lazjjx'*^  ^JL.  liij'L  i^'i  st:«ae  ^:<lei3  silk 

Stl/jfii^^li'Jt*''  Ai/<r  V/  f/<T  avy^WL   Th^  di*!  IU'JL'<  be  a.T  ^xkce 

ii4  y*/'n»if*^t  i^u*rs,^  V/  iKiiik  aizid  f;snrj)»£«y>u>  fo.id?w  Imit  in 
\0^'^fttM  yttA  thft^:  Uok*tj  d'ywTj  bv  previous  aUAck^  h  may  li« 
f/i//f<T  li'iftfrnl^  h'iX  r%il]  Uif^Xh  fluid  nnd  ettrily  di^fsbXR^.  Almhnl 
kh//*il'i,  if  ty^i\AtTf  \m'.  (ffiXirhW  whhhM.  Mei^iiciiialhr. 
^iA«  H  *UT0:A*r^\  <?ff<5rrt,  in  f/jr^t  i!s%Mni.  It  may  >je  given  as 
tif»/rt.iir<:  jfi  d'^Tft  /if  ]./  Ui  2'i  luifiiiiiA  <^ver\'  nix  or  four  horns,  in 
ifnu\nmtUou  with  \fU»r\ttniSkU:  (ft  citrate  of  [jotaKisiuia,  or  citnte  <tf 
Iflhiiif/i.  Th<^  \fttwtAH  lihouM  lie  kept  active.  If  pain  l«  very  xieme, 
ffiz/fphiM  itmy  \ft*  y(i\iiu  by  Huljcutaneoui»  injection  or  internally. 

(tkr*niifi  (J(/al,  'Hiw  rer|uireK  the  fienenil  treatment  sketcbed 
ft»'  ihtti^t  who  hiive  Hhown  gouty  tendencies ;  but  as  the  system 
SttwAiuii^  ruoi-e  find  more  broken,  deplet/iiy  and  lowering  measures 
inuHt  U;  emfil'iyiftfJ  with  more  csiution.  Acute  outbreaks  may  be 
\.r**itU'A  with  f'^ilrhicum,  and  even  lew  active  symptoms  with  the 
Ml  MM'  <lrii^,  in  Knialler  dow^H,  mr^re  continuously.  Gnaiamm, 
\HtUi¥\H'\Mui  'uhVuU'.^  \h'U'//}\v,  }ici(l,  and  ammonium  l>enzoatey  are  also 
oft^fn  iihiMiyand  oh  an  luljtivant  t^mic  c^speci^lly  quinine.  Alkaline 
an<l  Ma  I  inn  waUtrn  an<  of  service,  and  more  still  residence  at  the 
H)i«iM,  where  the  inlluenfy;  of  the  waters  is  combined  with  a 
re^ulaf<4i(l  diet,  fresh  air,  and  phiiisant  surroundings. 


GONOEEHCEAL  SYNOVITIS. 

'riiis  iliHoase,  also  frequently  termed  (joiiorrh(ial  rhewnuUiarriy  is 
iin  arthritis,  which  (K*xun*s  iis  a  secjuela  of  gonoiThcca,  and  to  a 
eertjiin  ext'iMit  rt^stMiihh^  ordinary  lUHite  rheumatism.  It  begins 
lit  an  interval  of  fourUn^n  days  to  thi-ee  or  four  weeks  from  the 
tM)ninion(M«nHtnt  of  the  un^thral  discharge,  sometimes  while  the 
discharp^  is  still  puruliMit,  more  often  during  the  subsequent 
stJige  of  gh*et. 

Byiuptoma.  In  ami**  forms  of  gtmorrluejil  rheumatism  several 
joints  an«  at  first  atUvt^Hl  with  )»ain  and  swtdling,  but  the  disease 
NiMin  lcH'alisi»s  itst^lf  in  one  only,  whi<'h  is  most  frequently,  accord- 
ing to  Davit^s-Colley,  the  i»11h»w,  but  may  1h»  the  knee,  ankle, 
wrist,  c»r  fiH>t.     Theiv  is  very  extensive  ivdness,  with  swelling. 
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pain,  and  teDderaeas.  The  redness  often  spreads  up  the  limb  far 
beyond  the  joint,  and  the  tissues  are  infiltrated  to  a  corresponding 
extent.  This  may  be  such  that  it  is  actually  mistaken  for  abscesB, 
and  it  may  have  for  the  same  reason  a  closer  resemblance  to  gmit 
than  to  acute  rheumatism.  The  pain  is  very  severe  on  the 
slightest  movement;  the  fever  is  not  high.  The  inflanmiation 
only  slowly  subsides,  and  leaves  a  good  deal  of  stifihess  behind ; 
but  it  does  not  suppurate.  Cardiac  comphcations  are  occaBJonally 
observed.  Davies-Colley  says  that  this  form  of  gonorrboeal 
arthritis  is  as  common  in  women  as  in  men. 

In  other  less  acute  or  ntbaoiUe  cases  the  resemblanoe  to  a  mild 
rheumatism  is  in  some  respects  closer ;  the  joints  are  swollen,  not 
BO  red,  and  with  less  general  infiltration.  All  the  joints  in  the 
body  may  be  afiected  ;  but  the  knees,  ankles,  and  wrists  are  most 
often  involved.  Not  infrequently  there  is  much  pain  in  the  fascin, 
especially  in  the  plantar  fascia ;  and  conjunctivitis  and  sclerotitis 
occur  in  a  certain  proportion  of  the  casee.  As  in  the  acuter 
forms,  the  inflammation  tends  to  be  persistent  and  does  not 
readily  subside  and  come  again,  as  it  does  in  ordinaiy  rheumatism. 
It  lasts  two,  three,  or  more  weeks,  and  leaves  a  great  deal  of 
stiffness  or  even  fibrous  an^losis. 

Anatomical  OhangM. — These  are  serous  effusion  into  the 
joint,  infiltration  and  cedema  of  the  tissues  around  it,  and  in 
severe  cases  perhaps  suppuration,  erosion  of  the  cartilages,  dis- 
oi^anisation  of  the  joint,  and  ankylosis.  Davies-Cdiey  tiiinks 
that  the  synovial  membrane  is  primarily  affected  in  the  subacute 
cases,  and  the  surrounding  fibrous  tissues  are  chiefly  and  first 
involved  in  the  acute  forms. 

Pathology. — Organisms  closely  resembling  or  identical  with  the 
gonococau  have  been  found  sufficiently  often  in  the  fluid  of  the 
diseased  joints  to  make  it  highly  probable  that  the  lesion  is  a 
specific  result  of  gonorrhteal  infection,  and  not  a  part  of  either 
rheumatism  or  pytemia. 

Diagnosis. — The  disease  is  most  likely  to  be  mistaken  for 
ordinary  rheumatism,  until  it  is  accidentally  discovered  that  the 
patient  has  a  discharge ;  or  until  the  persistence  of  the  arthritis 
in  a  few  joints  makes  one  suspect  the  nature  of  the  case.  The 
resemblance  may  be  increased  by  a  history  of  previous  attacks ; 
for  though  gonorrhceal  synovitis  does  not  itself  recur  after  long 
intervals  lite  acute  rheumatism,  other  attacks  are  often  induced 
by  frci^h  gunoirhceal  inflammation.  The  acuter  forma  of  the 
disease  may  closely  resemble  erj/g^>elat,  abaoeae,  or  aeaU  gout. 
The  age  of  the  patient,  and  the  position  of  the  inflammation, 
will  generally  exclude  the  latt«r.  Pytemia  may  be  a  cause  cf 
multiple  synovitis  after  gonorrhma ;  but  in  this  case  the  illness  is 
generally  more  severe,  with  rigors,  and  such  serious  complications 
as  pericarditis,  endocarditis,  pneumonia,  or  pleurisy. 

3i. 
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Treatment. — It  is,  no  doubt,  desirable  to  cure  the  uretiinl 
ili^^.■)i;lI>re  us  soon  as  possible.  For  the  joints  alkalies  and  iodide 
«»f  jMitjiKsiuiu  liave  been  largely  employed,  the  latter  in  full  doees; 
Imt  it  is  prolwbly  better  to  give,  as  Pye-Smith  peoommenda, 
plenty  of  good  food,  with  cod-liver  oil,  and  iitm  or  cindioiia. 
LcK^illy,  the  joints  should  be  bliKtered,  or  painted  with  iodine. 
In  acute  cases  the  limb  should  be  kept  completely  at  rest  fay 
means  of  a  plaster  of  Paris  splint ;  and  anodyne  appUcatuxiS) 
esj^ecinlly  the  com^K)und  mercury  ointment,  with  extract  of  bel«r 
donna,  may  l>e  iLsed.  As  soon  as  the  inflammation  has  subsided, 
the  tendency  to  fixation  must  be  met  by  friction,  shampoomg, 
and  pjissive  movements. 


BI0KET8. 

(Rhachitis.) 

Rickets  is  a  disease  involving  the  nutrition  of  infants  and  young 
ehildi-en,  of  which  the  chief  result  is  that  the  bones  become 
enlarged  at  their  epiphysial  ends,  and  so  soft  that  they  are  bent 
by  the  pressure  to  which  they  are  put  in  the  ordinary  use  of  the 
limV>s. 

^Etiology.  —  It  is  essentially  a  disease  of  children,  the  majority 
of  c;is«»s  commencing  between  the  ages  of  twelve  months  and  two 
and  a  half  veal's.  Some  csuses  are  seen  even  under  six  months  of 
age,  the  dise;ise  may  even  be  present  at  birth  (congenital  rickets). 
It  is  not  hereilitary.  It  affects  the  sexes  about  equally.  Thie 
children  of  the  poor  are  much  moi'e  frequently  jAected  with 
it  than  those  of  the  richer  classes,  though  the  latter  are  not 
exempt.  This  is  no  doubt  related  to  what  is  regarded  by  common 
consent  as  the  chief  element  of  causiition — namely,  defective 
hygienic  conditions,  especijilly  in  the  matter  of  food  and  air- 
supply.  The  natural  food  of  the  infant  is  the  mother's  milk,  and 
a  child  should  be  nursed  entirely  until  it  is  nine  months  old.  The 
faults  of  diet  from  which  infants  suffer  are — (1)  a  deficiency  of 
(juality  of  milk  from  ill-health  or  malnutrition  of  the  mother,  or 
from  lactation  being  continued  far  into  the  second  year ;  (2)  the 
substitution  for  the  mother's  milk  of  various  "  infants'  foods,"  of 
which  the  larger  number  contain  a  high  percentage  of  starch,  and 
the  necessary  limitation  of  the  very  essentiid  fatty  and  proteid 
elements  ;  (8)  the  ingestion,  through  carelessness  or  ignorance  of 
the  parents,  of  meat,  bread,  and  potatoes,  or  other  adult  foods, 
either  alone,  or  in  addition  to  the  mother's  milk,  or  the  artificial 
substitutes.  Overcrowding  in  close  unventilated  rooms,  and  con- 
finement to  the  house,  may  also  operate  deleteriously  in  the 
growth  of  infants.     There  can  be  very  little  doubt  that  in  these 
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several  deficiences  lies  the  cause  of  ricketa  id  tbe  great  majority 
of  cases,  and  though  they  may  all  have  some  share  in  it,  the 
results  of  treatmeot  are  in  favour  of  its  being  largely  due  to 
insufficiency  of  fat,  and  perhaps  of  proteida.  It  does  not  seem 
impoeitible  that  a  defective  supply  from  the  mother  to  the  foetus 
in  u^oro  might  start  the  disease  even  before  birth.  M,  Parrot 
insisted  that  rickets  was  a  manifestation  of  congenital  syphilis, 
but  there  do  not  seem  to  be  sufficient  grounds  for  such  a  view. 

gymptonu. — EWly  in  the  complaint  some  general  symptoms 
occur,  which  may  not  attract  much  attention.  (1)  The  child  is 
restless  at  night,  kicks  off  ite  clothes,  and  lies  with  its  l^s  and 
arms  exposed.  (2)  When  it  goes  to  sleep  it  perspires  profusely 
about  the  head  and  neck,  so  that  the  pillow  is  saturated.  (3)  It 
is  very  tender  about  the  limbs,  so  that  it  does  not  like  to  be 
dandled  about,  and  even  screams  when  it  is  merely  touched. 
The  first  evidence  of  changes  in  the  bonce  is  seen  in  the 
eniargenwnl  of  the  epijihytial  ends  of  the  long  bones :  this  is 
well  marked  at  the  wrists,  where  the  end  of  the  radius  and 
ulna  are  thickened,  and  at  the  ankles  and  at  the  kuees ;  but  it  is 
perhaps  most  unmistakable  at  the  junctions  of  the  ribs  with  the 
costal  cartilages,  where  a  series  of  nodules  are  formed,  reaching 
on  either  side  from  the  first  rib  near  the  sternum  downwards  and 
then  outwards  to  the  twelfth  rib  in  the  flank.  This  has  been 
culled  beading  of  the  ribs,  or  the  rukely  rosary.  The  defects  of 
ossification  are  seen  in  the  skull,  where  tbe  fontanellea  are  large, 
and  may  not  close  until  long  after  the  usual  time,  which  may  be 
put  at  about  eighteen  months.  Another  symptom  is  the  delay  in 
the  eruption  of  the  teeth,  the  first  of  which  may  not  appear  imtO 
the  eleventh  or  twelfth  month,  instead  of  the  sixth  or  seventh ; 
and  the  order  of  their  appearance  may  present  many  irregularities. 

Accompanying  the  enlargement  of  Uie  ends  of  the  bones  there 
is  an  abnormal  softness,  in  consequence  of  which  the  bones  yield 
to  the  traction  of  the  muscles  or  the  weight  of  the  child's  body, 
and  become  bent  so  as  to  produce  characteristic  deformities  of  the 
limbs,  the  chest,  and  the  pelvis ;  the  head  also  acquires  a  peculiar 
shape,  tbougb  it  is  less  eaxy  to  see  how  this  happens.  If  the 
disease  comes  on  after  the  child  has  begun  to  stand  or  walk, 
these  accomplishments  are  given  up,  and  the  child  "  is  taken  off 
its  feet,"  as  the  mothers  are  apt  to  explain.  If  the  diseafie  begins 
eai'lier,  then  the  art  of  walking  may  not  be  attained  until  the 
eighteenth  or  twenty-fourth  month.  In  either  case  the  child  tries 
to  walk  before  the  bones  are  completely  consolidated,  and  the 
weight  of  the  body  causes  the  tibin  and  femora  to  be  bent  or 
"bowed,"  generally  with  a  convexity  ontwards  and  forwards. 
Sometimes  there  is  a  convexity  inwards  at  the  lower  part  of  the 
tibiie,  the  feet  being  thus  widely  separated,  and  this  is  to  he 
attributed  to  the  child  getting  about   the   floor  in  a  sprawling 


»M)        DI8BABE8  OF  THE   BONES  AND  JOrNTS. 


pontioti,  ludng  Ui«  fe«t  )ik«  tli«  bind  fins  of  the  bo  Imp.  If, « 
NtUl  unolile  U>  ebind.  the  chiM  crawbi  much  mbaat  the  floor,  I 
weight  of  the  hudy  fulls  upon  the  uniis,  and  the  iwlias,  nbia,  « 
haioenw  get  corresjiaiidtiigly  bent.  In  tJie  cliest,  a  «*  ~ 
imiduced  by  the  action  of  the  duphrsgni,  which  socks  i 
rilM  at  the  softest  part ;  thua  is  produoed  a  wtde  groove  on  eil^Mr 
side  of  the  Htemum.  Tlia  gtemum  is  promineot,  and  tJie  upper 
part  of  the  chest  ha£  a  somenbat  si]iiare  shape  ;  the  lower  ribs, 
however,  are  often  ejcpanded  over  the  viscera,  forming  the  upper 
ai-ch  of  a  tumid  abdomen,  which  contrasts  strikingly  with  the 
narrow  chest  above.  The  pelvis  does  not  usually  show  any  defor- 
niity  ID  infamy,  but  in  extreme  cases  of  rickets  the  pelvic  aperture 
is  oinsiilemlily  miBflhiipen,  being  mcKitly  of  an  hoiir-gtaas  typ( 
and  it  may  afterwardii,  in  females,  ofler  very  serioiie  obetrtH ' ' 
to  parturition. 

The  head,  liesides  presunting  large  fontanelles  and  often  1 
of  depreKsion  corresponding  to  the  coronal  and  sagittal  sutures, 
Bujuiree  a  somewhat  sijuare  shape,  the  vertejc  being  flattened, 
and  the  fronlwJ  and  lateral  regions  rather  prominent,  In  jbo- 
nouDced  cases  the  cranium  looks  veiy  lai-ge  in  proportion  to  the 
face,  but  contradictory  statements  are  made  as  to  its  actual  size; 
for  while  some  say  that  hypertrophy  of  the  brain,  and  disteofiiDn 
of  the  ventricles  (bydrocephaius)  are  common  accompaniment  of 
rickets,  it  ia  stated  by  others  that  the  head  is  not  really  enlarg 
but  only  seems  so  because  the  facial  bone«  are  ill-developed  t 
stunted  in  growth.  I  believe  that  the  circumference  of  the  skn] 
is  often  abnormally  large,  but  it  does  not  therefoi-e  follow  1 
the  contents  are  also  greater ;  since  the  contents  of  a  cube  t 
less  than  those  of  a  sphere  of  the  same  superficies. 

lu  extreme  cases  there  is  considerable  stunting  of  all  the  bonei 
as  well  as  the  shortening  by  curvature ;  and  children  of  eight  t 
ten  may  be  no  taller  thau  those  of  three  years  old.  The  bon«|| 
ore  sJsu  more  fnigile  than  normal,  and  i/reen  slick  JraeliirM  a 
apt  to  occur.  In  some  eaanu  there  is  enlai'gement  of  the  splei 
or  of  the  liver,  or  of  Ijrmphatic  glands,  but  these  changes  k 
not  conKtant,  The  appetite  may  be  very  good,  and  many  ricket 
children  show  a  perfect  or  even  excessive  development  of  fat;  ', 
any  disturbance  of  the  stomach  or  bowels  is  present  it  is  to  1) 
attributed  to  diet,  which  may  have  caused  the  rickets,  and  not  t 
the  rickets  itself.  On  the  other  hand,  the  nervous  system 
seriously  involved ;  rhachitic  children  are  very  liable  to  infantil 
convulsions,  including  the  special  form  known  as  laryngiarmn 
strididut  (p.  407). 

Rickets  is  essentially  a  recoverable  disease  in  the  sense  that  i(f 
does   not    directly  cause   death,  and   that  the    process   of  I 
softening  ceases  after  a  time,  although    it   may  have  produced^ 
deformities  that  ai-e  permiment.     If  the  disease  is  but  slight  ikM 
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may  leave  no  tTaces  in  after-life,  and  this  ia  probably  the  case 
with  the  nuLJority  of  patieota :  the  bones  become  hardened,  and 
the  limbe  ultimately  become  perfectly  straight.  But  in  other 
cases  the  eSects  of  former  rickets  may  be  seen  in  the  big  square 
head  with  prominent  forehead,  the  curved  femora  and  tibiie,  and 
the  pigeon-breast  of  the  adult.  Next  to  fits  and  laryngismus 
the  most  serious  result  of  rickets  in  childhood  is  the  aggravation 
of  bronchitic  attacks  which  the  soft  state  of  the  ribs  causes. 
By  their  want  of  rigidity  the  act  of  coughing  especially  is 
rendered  imperfect,  and  the  secretions  accumulate,  to  the  im- 
minent danger  of  the  child.  Death  is  often  brought  about  thus : 
and  in  other  cases  the  frequent  occurrence  of  bronchitis,  by  the 
collapse  of  lung  which  it  produced,  helps  in  the  formation  ojf  the 
pigeon -breast. 

Uorbid  Anatomy. — The  changes  in  rickets  are  beet  seen  at 
the  ends  of  the  long  hones,  or  of  the  ribs.  If  the  swollen  portion 
at  the  junction  of  the  rib  and  its  cartilage  be  divided  longi- 
tudinally, it  will  be  seen  that  the  line  between  the  two  struc' 
titres  is  remarkably  irregular,  instead  of  being  quite  sti&ight,  as 
it  is  in  healthy  bones.  Normally,  between  the  aJready  developed 
bone  and  the  unossified  cartilage  are  two  narrow  bands,  one 
bluish-grey — the  zone  of  proliferation;  the  other  of  a  yellow 
colour— the  zone  of  ossification.  These  are  very  narrow,  quite 
straight,  and  pamllel.  In  rickets  the  proliferating  zone  is 
thickened,  reddened  by  new  vessels,  and  has  thrown  out  pro- 
cesses irregularly  into  the  cartilage  and  bone  ou  either  side. 
Under  the  microscope  it  is  seen  that  the  proliferation  of  cartilage- 
cells,  preparatory  to  ossification,  has  taken  place  with  great  free- 
dom, but  with  no  uniformity  as  it  does  in  health  ;  that  calcification 
has  begun  unduly  early  in  some  cartilage  cells,  whereas  it  is 
deficient  in  the  trabeculie  of  cartilage.  The  processes  of  prolifera- 
tion of  cartiloge-cells,  of  deposition  of  limc-salta,  and  of  formation 
of  medullary  spaces,  take  place  not  in  an  uniform,  M^pilar,  or 
progressive  way,  but  in  a  most  disorderly  manner,  and  with 
varying  degrees  of  rapidity  at  difierent  spots.  Analogous  changes 
are  seen  on  the  surface  of  the  bone  where  it  is  formed  from 
periosteum ;  here  in  a.  soft  vascular  layer  much  thicker  than  is 
normal,  showing  a  similar  activity  of  the  early  stages  of  trans- 
formation, and  delay  in  the  deposition  of  calcareous  salts.  The 
whole  bone  nlso  is  unusually  vascular,  and  the  contents  of  the 
medullary  cavities  are  redder  than  normal. 

The  muscles  are  flabby  and  wasted.  The  blood  shows  in  severe 
cases  a  great  deficiency  of  red  blood  corpuscles,  a  proportionate 
fall  of  luemoglobin,  some  leucocytosia,  and  the  presence  of  red 
nucleated  cells,  especially  normoblasts.  The  changes  in  the  spleen, 
liVer,  and  glands,  when  they  occur,  appear  to  be  due  to  increase 
of  interstitial  connective  tissue. 
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Pathology. — With  regard  to  the  nature  of  the  disease,  it  cannot 
be  said  at  present  that  anything  is  really  known  of  the  link 
between  the  defective  hygienic  conditions  and  the  bone-changes 
and  general  symptoms  which  result. 

Diagnosis. — This  rarely  presents  difficulties.  The  important 
early  signs  are  the  sweating  of  the  head  and  the  dislike  to  being 
covered  at  night ;  the  tenderness  of  the  body  generally,  the  beading 
of  the  ribs,  and  the  thickening  of  the  wnsts.  Sometimes  the 
inability  to  walk  may  lead  to  a  suspicion  of  infantile  paralysis,  but 
the  limbs  can  at  least  be  moved,  and  the  deformities  of  the  bones 
should  give  the  right  clue. 

Prognosis. — Recovery  is  the  rule,  the  bones  ultimately  be- 
coming quite  firm  and  solid ;  but  the  deformities,  if  considerable, 
will  be  perpetuated.  The  risk  of  life  is  from  the  complications, 
especially  bronchitis,  with  collapse  of  lung,  convulsions,  and 
laryngismus  stridulus. 

Treatment. — The  first  essential  is  the  improvement  of  the  food 
and  general  hygiene  of  the  child.  It  should  live  in  well- ventilated 
rooms,  and  should  be  taken  out  in  the  fresh  air  regularly.  It 
should  be  warmly  and  suitably,  but  not  too  thickly,  clothed.  If 
it  is  being  nursed,  it  must  be  understood  that  the  supply  of  food 
is  good  and  abundant.  This  is  not  likely  to  be  the  case  if  the 
mother  is  delicate,  or  if  the  nursing  has  been  continued  into  the 
second  year.  In  the  former  case  additional  food — «.^.,  cow's 
milk,  diluted  with  one-half,  one-third,  or  a  less  proportion  of 
water,  according  to  the  age  of  the  child,  should  be  given ;  in  the 
latter,  the  nursing  should  entirely  cease.  Starchy  foods,  for  the 
digestion  of  which  the  infant's  secretions  are  by  no  means  pre- 
pared, should  be  excluded,  and  it  is  best  to  let  a  good  cow's  milk 
form  the  chief  element  in  the  diet,  to  which  lime-water  and  a 
little  cream  may  be  added ;  indeed,  the  directions  given  in  a 
former  chapter  should  be  followed  {see  p.  628).  As  the  infant 
approaches  the  end  of  the  first  year,  beef -juice,  chicken-broth,  or 
gravy  may  be  added ;  and  at  a  later  age,  well  boiled  cauliflower,  a 
little  pounded  mutton,  the  yolk  of  a  boiled  egg,  or  some  custaitl 
pudding.  Milk  should  still  form  a  large  part  of  the  child's  diet, 
and  starchy  foods  should  be  given  sparingly,  if  at  all.  The  most 
valuable  medicine  is  no  doubt  cod-liver  oil,  which  should  be  given 
two  or  three  times  daily  after  a  meal.  The  dose  may  be  twenty 
to  thirty  drops  for  an  infant  from  six  months  to  a  year  old,  a 
drachm  for  those  beyond  this  age.  Iron  is  often  employed,  as 
syrup  of  the  phosphate ;  and  prepaititions  of  lime,  such  as  the 
lacto-phosphate,  are  recommended,  although  it  will  have  been 
seen  that  the  disease  is  a  good  deal  more  than  a  mere  deficiency  of 
lime-salts  in  the  bones.  Phosphorus  has  been  much  used  abroad 
in-  doses  of  y^^^  grain  once  or  twice  daily.  While  the  child  is 
under  treatment,  and  the  bones  are  soft,  it  is  desirable  to  prevent 
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their  being  bent  by  the  weight  of  the  child's  body.  Walking 
should  be  forbidden,  and  it  may  be  conveniently  prevented  by 
fixing  to  each  leg  a  flat  splint,  projecting  three  or  four  inches 
beyond  the  foot ;  these  may  be  removed  at  night.  The  deformities 
of  the  limbs  which  remain  after  rickets  is  cured  may,  if  extreme, 
be  treated  surgically. 

FCBCAL   RlGKBTS  AND  LaTE  RiCKSTS. 

The  relations  to  rhachitis  of  cases  denominated  foetal  and  late 
rickets  have  yet  to  be  cleared  up.  It  would  seem  that  the  former 
has  some  resemblances  to  cretinism ;  and  cases  of  the  latter  class, 
in  which  at  the  age  of  eight  or  ten  years,  the  bones  become  soft 
and  deformities  arise  like  those  of  true  rickets,  may  prove  to  be 
divisible  into  two  or  more  groups— one,  perhaps,  a  true  rachitis, 
another  more  like  the  osteo-makcia  of  adults. 


AOBOMEGALT. 

In  this  curious  disease,  first  fully  described  by  Marie  in  1880, 
there  is  an  enlargement  of  the  bones  of  the  extremities,  and  of  the 
face  {^Kpoy,  an  extremity,  fUyaQ,  large). 

^Etiology. — It  is  a  disease  of  advanced  life,  and  afifects  women 
somewhat  more  often  than  men ;  beyond  this  no  causative  con- 
ditions have  as  yet  been  traced. 

Symptoms. — It  is  a  very  chronic  disease,  and  the  early  stages 
are  accompanied  by  pains  in  the  head  or  limbs,  by  languid 
feelings  and  weakness,  and  in  women  by  cessation  of  the  menses. 
Then  it  is  observed  that  the  hands,  fingers,  nose,  and  face  are 
becoming  gradually  larger.  In  an  advanced  condition,  the  nose 
is  long  and  thickened,  the  lower  jaw  is  enlarged  transversely, 
and  projects  beyond  the  upper  jaw,  while  the  teeth  are  widely 
separated.  Occasionally  the  upper  jaw  is  also  a£fected.  The  skin 
of  the  face  is  coarse  and  thickened  ;  this  is  well  seen  in  the  eye- 
brows, and  the  soft  parts  of  the  nose;  the  lobe  of  the  ear  is 
hypertrophied,  the  tongue  is  large,  and  the  voice  is  altered. 
The  hands  and  fingers  are  much  enlarged,  the  hands  broad,  the 
fingers  thickened  like  sausages,  the  nails  coarse,  broad,  flat,  and 
ribbed.  The  wrist  is  generally  small,  but  the  feet  are  involved 
like  the  hands.  Other  bones  may  be  also  affected,  and  there  is 
some  bending  of  the  back  (kyphosis)  and  consequently  diminution 
of  stature ;  but  the  long  bones  are  not  generally  bent. 

Associated  with  these  changes  in  the  bones  and  integuments 
are  some  suggestive  internal  lesions.  Tlie  thyroid  gland  is  some- 
times atrophied,  at  others  hypeHrophied ;  the  thymus  gland  may 
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be  persistent,  enlarged,  and  cause  dulness  at  the  maDubrimn 
Btenii ;  and  the  pituitary  body  has  been  found  hypertropbied, 
or  the  subject  of  tumour,  po«t  mortem.  There  may  be  defect  in 
vision,  and  this  has  been  found  in  Bome  cases  to  be  a  double 
tempcval  hemianopia,  with  varying  degrees  of  optic  atrophy. 
Glycosuria  is  also  sometimee  present.  The  disease  lasts  several 
years,  but  no  improvement  takes  place. 

PathologT. — This  is  very  obscure.  The  suggestion  that  it  is 
a  dystrophy  dependent  on  disease  of  the  pituitary  body,  as  myx- 
cedema  is  related  to  the  thyroid,  still  wants  confirmation. 

Treatment. — The  vsi-ious  animal  extracts  of  thyroid,  thymos, 
and  pituitary  body  are  being  tried,  but  so  far  successful  results 
have  not  been  recorded. 


HTFERTBOFHIO  FtTLUONABT  OBTBO- 
ABTHBOPATHT. 

This  is  a  condition  of  enlargement  of  the  bones,  which  is  moet 
obvious  in  the  hands  and  feet,  and  occurs  in  cases  of  chronic  pul- 
mouaty  disease,  such  as  phthisis,  empyema,  and  chronic  bronchitis. 
The  fingers  are  longer  and  thicker  than  normal  and  the  nails 
are  striated,  fibrous,  and  curved  over  the  much-clubbed  ungual 
phalanges.  The  carpus  and  metacarpus  are  less  affected.  The  feet 
and  toes  are  simUarly  altered,  the  ends  of  the  long  bones  may  be 
swollen,  and  there  may  be  effuaion  into  the  joints.  Only  a  few 
cases  have  been  examined  post  mortem:  in  Thorbum's  case  there 
was  chronic  sclerosing  periostitis  of  many  bones,  with  erosion  of 
articular  cartilnges  and  fluid  in  the  joints.  The  explanations 
offered  as  to  its  cause  are  :  (1)  that  it  is  due  to  septic  atsorpti<Ht 
from  the  pulmonary  secretions  ;  (2)  tliat  it  is  a  tubercular  lesion. 


UOLLITIBB  0S8IUH. 

{Osteo-malacui..) 

In  mollities  ossium  bones  which  have  developed  normally 
sc^t  and  fragile. 

.Stiology. — It  is  a  disease  of  adults,  beginning  mostly  between 
the  ages  of  thirty  and  forty,  and  it  affects  women  almost  exclu- 
sively. Little  more  is  known  of  its  (etiology,  except  that  it  often 
begins  during  pr^^ancy,  and  is  aggravated  by  it ;  and  that  it 
has  been  much  more  often  obsei-ved  in  some  parts  of  the  world 

S along  the  Rhine,  Westphalia,  eaetem  Flanders,  and  tiia  north  of 
talv)  than  in  others. 
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Symptoms. — ^The  first  ia  pain,  which  begins  in  the  lower  hcJf 
of  the  spine,  the  pelvis  ajid  the  loins ;  or  in  the  feet,  knees,  or 
other  parts  of  the  lower  extremities.  It  varies  much  in  severity 
and  persistency,  nud  may  wander  from  part  to  p<irt,  or  remain 
fixed  in  one  spot  for  a  long  time.  With  this  the  patient  becomes 
languid,  and  is  disinclined  to  do  anything.  In  course  of  time  a 
change  of  figure  may  be  noticed,  ^e  patient  loses  height  from 
rounding  of  the  spine  or  bending  of  the  limbs  :  then,  some  day 
or  other,  a  bone  breaks,  with  very  little  apparent  oiiuse,  or  on 
slight  exei'tion.  As  a  rale,  the  fracture  heats  but  imperfectly ; 
and  subsequently  other  bones  break.  Moreover  the  long  bones 
show  a  remarkable  degree  of  flexibility,  so  that  they  can  be  bent 
into  very  strange  positions,  and  the  more  superficial  bones  may  be 
indented  with  the  finger.  Though  the  general  health  may  be 
preserved  at  first,  exhaustion  at  length  supervenes. 

The  disease  runs  a  chronic  course,  and  generally  lasts  from  four 
to  six  years.  Death  takes  place  often  from  inability  to  breathe 
on  account  of  the  softness  of  the  ribs  ;  sometimes  during  parturi- 
tion from  the  obstruction  which  the  distorted  (rostrate)  pelvis 
oSei-s  to  the  passage  of  the  ftetus. 

Morbid  Anatomy. — The  bones  are  found  to  be  so  soft  that  they 
can  be  cut  with  a  knife  or  indented  with  the  finger.  Ifearjy  the 
whole  of  the  bone  is  converted  into  a  soft  greasy  mass  or  pulpy 
material,  except,  perhaps,  a  thin  shell  of  com{iact  tissue  just  undtar 
the  periosteum ;  or  even  there  may  be  nothing  left  but  thickened 
periosteum  itself.  Microscopically,  the  change  seems  to  be,  first, 
a  confusion  of  the  natuiul  minute  structure  of  the  bone ;  the 
Haversian  systems  become  fused  together,  and  then  absorption  of 
the  salts  takes  place  from  the  innermost  rings  round  a  canal,  bo 
that  the  substance  is  gelatinous  and  transparent.  As  the  same 
change  proceeds  in  the  rings  placed  farther  out,  the  innermost 
rings  are  entirely  absorbed,  the  lacume  also  alter  their  shape  and 
size,  and  finally  the  Haversian  systems  are  destroyed.  The  bone 
becomes  spongy  and  porous,  and  the  enlarged  medullaiy  spaces 
are  filled  with  fcettit  marrow  like  the  splenic  pulp.  In  this  there 
are  recent  luemorrliagea  and  pigment  resulting  from  former  effu- 
sions of  blood.  Chemical  analysis  of  the  bones  shows  that  the 
inorganic  constituents  are  reduced  from  68  to  ^0  per  cent. 

The  change  in  the  bones  has  been  attributed  to  the  solvent 
action  of  lactic  acid,  which  is  said  to  have  been  found  in  the 
bone-marrow  as  well  as  in  the  urine.  Rindfleisch  thinks  carbonic 
acid  is  the  solvent.  The  intimato  connection  with  the  ovaries 
suggested  by  its  occurrence  and  aggravation  during  pregnancy,  is 
confirmed  by  the  fact  that  the  disease  has  been  arrested  by  the 
removal  of  these  organs. 

The  DiagnwlB  is  not  difficult  when  the  bone-symptoms  have 
begun.     Earlier    ^mptoms   may  be  mistaken  for  rAewjtiatinn. 
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Spontaneoua  fracture  also  may  take  place  in  tarcoma  or  e 
of  the  bones. 

Treatment. — Forro's  operation  and  the  removal  of  the  c 
have  been  advocated,  and  several  timea  performed.  The  existing 
defonnitiea  remain,  but  further  progress  is  checked.  Otherwise, 
recover7  is  exceedingly  rare,  and  the  treatment  can  only  be  tonic, 
as  by  quinine,  iron,  and  ood-liver  oil. 


DISEASES  OF  THE   SKIN. 


ELEMENTARY  LESIONS. 


mention  the  varioua  changes  taking  place  in  its  structure,  1 
constitute  the  dementary  leaioju  common  to  Beveral  different 
diseases.  The  older  classification  of  Willan  and  Bateman  was 
based  upon  those  lesions :  there  was  a  group  of  vesicular  diseases, 
one  of  scaly  diseases,  one  of  papular  diseases,  and  so  on.  But  it 
is  now  seen  that  such  a  classification  brings  together  diseases 
that  have  no  special  connection ;  and,  on  the  other  hand,  there 
are  many  diseases  which  produce  at  the  same  time,  or  successively, 
two  or  three  different  elementary  lesions,  and  would  be,  therefore, 
put  into  as  many  difierent  classes. 

Hypenemia. — This  coasists  of  redness,  of  varying  extent,  due 
to  the  blood-vessels  being  distended  with  blood.  It  may  be — 
(1)  an  aetim  hyperamia  from  vasomotor  paralysis ;  (3)  an  eoWy 
inflammatory  hypereemia,  with  slight  swelling,  tciidemesB,  and 
some  indications  of  pyrexia ;  or  (SI)  a  venema  hyperamia,  or 
passive  congestion,  with  a  more  blue  or  livid  colour  than  in  the 
other  forms.  In  all  cases  the  redness  disappears  on  pressure,  to 
return  when  the  pi'essure  is  removed — quickly  in  the  first  two 
cases,  slowly  in  the  last. 

HtemoirhagOB. — Cutaneous  heemorrhages  form  larger  or  smaller 
spots  of  bright  red,  dark  red,  or  purple  colour :  they  do  not  dis- 
appear on  pressure ;  the  blood  is  gradually  absorbed,  and  the 
colour  fades  into  brown  or  brownish-yeiiow,  or  goes  through 
several  changes,  becoming  successively  brown,  green,  and  yellow, 
in  the  large  subcutaneous  htemorrhages.  A  yellowish-brown  stain 
may  be  left  for  a  long  time.  The  smaller  spots  are  called  pettehUe, 
the  larger  ecchymoaet ;  if  they  form  streaks  they  are  called 
vibtcM.  In  eapillary  eeehyjnosia  a  very  fine  mottling  is  produced, 
which  looks  like  a  hypertemia,  until  it  is  found  to  perra&t  under 
pressure. 

Papnlefl  or  Pimples. — Small  red  or  pink  elevations  of  the  skin, 
solid,  or  at  least  not  visibly  containing  fluid.     They  arise  mostly 
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in  the  cutis,  but  maj  be  imitated  bj  aocamalatiofis  of  epodemiic 
scales. 

Vesicles  or  Vesicnlc — Small  blisters  (from  1  to  5  mnu  in 
diameter),  dae  to  the  accomolation  of  i^ear  fluid  under  the  upper 
layer  of  the  epidermis.  They  are  frequently  inflammatorj, 
seated  upon  an  inflamed  base,  and  ccmtain  a  yellow  albaiiimons 
serom. 

Blebs  or  BoDje. — Larger  vesicles,  from  ->  mm.  to  an  injch  or 
more  in  diameter.  The  floid  contents  are  dear,  or  slightly  turbui, 
or  blood-stained.  They  are  often  situate  on  an  inflamed  base: 
they  heal  by  discharge  of  the  contents,  and  the  drying  and  shed- 
ding of  the  epidermic  scale. 

Pustules  or  Pastabe. — Vesicles  or  boUae  containing  posw 

Scabs  or  Cmsts. — Irregular  flat  masses  of  dried  semm,  pus,  or 
blood,  or  a  mixture  of  these  materials,  forming  upon  and  adherent 
to  the  raw  surface  which  has  secreted  them,  and  frequently  the 
result  of  a  vesicle,  pustule,  or  bulla. 

Wheals  or  PomphL — A  circumscribed  cedema  of  the  oorimii, 
producing  a  pale  pink  or  white  elevation  of  the  skin. 

Scales  or  Squamae. — Collections  of  epidermic  ceUs  in  the  form 
of  flakes.  Sometimes,  as  in  seborrhoea.  there  is  a  large  admixture 
of  the  fatty  matter  of  sebum.  Scales  vary  from  the  small  branny 
particles  of  measles  (furfuraceous)  to  the  large  exfoliatiocis  of 
pityriasis  rubra  and  some  cases  of  scarlatina,  or  the  thick  adherent 
masses  of  psoriasis. 

Scratch  Marks. — Linear  lesions  of  the  skin,  from  a  third  to 
two  inches  in  length,  produced  by  the  nails,  and  bearing  smaU 
crusts  of  blood.  Ultimately,  if  deep  enough,  they  become  linear 
or  fusiform  cicatrices.  Their  direction  generally  bears  a  definite 
relation  to  the  position  of  one  or  both  hands,  and  parts  of  the 
body  which  the  hands  cannot  reach  are  exempt  from  them. 

Baw  or  Excoriatioii. — A  patch  of  skin  deprived  of  the  upper 
layer  of  the  epidermis,  and  exposing  the  rete  Malpighi.  It  is  of  a 
vivid  red  colour,  and  tender  to  the  touch  :  and  it  secretes  a  small 
amount  of  serum,  which  may  dry  into  a  crust. 

OluqNi,  itliagai^i^  or  Bima. — Cracks  or  fissures  through  the 
^idermis,  reaching  the  rete  Malpighi  or  corium  beneath,  very 
sore,  and  apt  to  bleed. 

Sore  or  Uleer. — A  loss  of  substance  involving  the  eptdesrmis, 
and  extending  to  the  papillary  layer.  The  base  is  covered  with 
granulations,  and  secretes  pus. 

Scar  or  Cicatrix. — The  new  growth  of  connective  tissue*  which 
results  from  the  healing  of  sores,  involving  the  papillary  layer 
and  deeper  corium.  When  recent,  they  are  pink  or  Uoiah  in 
colour.      Finally   they     become    dead    white,   and    contract     in 

size. 

Nodules. — Solid   elevations  larger  than  papulei».     They  have 
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been  called  tubercles— a  name  which  is  now  best  limited  to  the 
specific  lesion  which  is  the  first  change  in  phthisis. 

Stains  or  Hacnlffi. — Small  areas  of  pigmentation  deeper  than 
that  which  ia  normal  to  the  part.  They  may  arise  from  a  pre- 
ceding hyperemia,  and  then  disappear  flhortly.  They  are  gene- 
rally more  permanent  if  arising  independently. 

Various  disorders  of  the  skin  have  been  already  described,  as, 
for  instance,  the  eruptions  chsnicteristic  of  the  exanthema,  the 
cutaneous  lesions  of  syphilis,  lepra,  glanders,  actinomycosis,  and 
elephantiasis,  and  the  forms  of  htemorrhage  known  as  purpura. 


INFLAMMATORY  CONDITIONS,  OR  FORMS 
OF  DERMATITIS. 


BBTTHEMA. 

Erythema  (from  cpu0q/i(i,  a  blush)  has  a  rather  wide  significa- 
tion. A  redness  of  the  skin  may  be  set  up  by  external  irritants, 
or  form  a  part  of  the  infectious  diseases,  called  exanthems,  and 
to  these  the  name  has  been  applied.  In  both  these  cases  there  ie 
an  early  phase  of  inflammation.  Another  class  has  been  called  by 
Hebra  Erythema  txudativti/m,  and  is  characterised  by  much  more 
definite  and  pronounced  inflammatory  lesions.  The  skin  is  red, 
swollen,  and  tender.  In  some  cases  bulitc  or  vesicles  are  formed  ; 
and  blood  may  be  efi'used  into  them  or  into  the  corium.  Other 
cases  may  be  considered  as  intermediate,  in  which  there  is  cer- 
tainly more  than  mere  hypenemia ;  but  the  inflammatory  exuda- 
tion is  not  considerable.  It  will  be  best  to  notice,  flrat,  the  more 
marked  conditions  known  as  Erythema  exudativum,  which  includes 
E,  multiforme,  E.  iria,  and  E.  nodosimi. 

Erythema  Multiforme. 

As  the  name  suggests,  there  is  very  great  variety  in  the  lesions 
produced.  In  all  cases  they  are  bright  or  dark-red  elevations  rf 
the  skin,  which  may  be  in  the  form  of  papules  {E.papvlatum),  or 
in  larger  patches  or  nodules,  the  size  df  a  sixpence  or  a  shilling 
piece.  Such  a  patch  may  clear  at  the  centre,  and  leave  a  ring 
\E.  annvlatum) ;  if  this  enlarges  it  may  coalesce  with  neighbonr- 
ing  rings  and  produce  sinuous  or  scalloped  patches  {E.  ffyratwn). 
Erythema  marginalum  has  a  similar  outline  :  the  peripheral  mar- 
ipn  of  the  red  band  forming  the  ring  is  raised  abraptly,  and  the 
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central  margin  gradually  elopes  towards  the  bIud.  Sometimes  a 
ring  of  erythema  is  surrounded  by  another  ring  outside  it,  and 
this  by  another  farther  out,  while  the  first  ring  is  beginning  to 
fade.      I  have  seen  four  such  rings  at  the  same  time. 

Occasionally  bulls  or  vesicles  appear  on  these  patches,  and 
sometimes  petechia  or  ecchymoses  may  occupy  the  centi-e  of  a 
broad  papule.  The  raised  patches  last  it  few  days  and  then 
gradually  subside,  often  leaving  a  brown  or  brownish-yellow  stain, 
even  if  there  has  been  no  obvious  hTemorrbage  into  the  structure 
of  the  skin.  The  whole  duration  is  from  two  to  four  or  six  weeks. 
It  may  begin  with  some  malaise ;  it  is  occasionally  accompanied 
by  not  very  definite  joint-pains ;  and  it  is  a  not  infrequent  occur- 
rence to  have  an  eruption  of  erythema,  especially  E.  marginatum 
and  hiemort'hagic  varieties,  in  the  course  of  ordinary  aeute  rheu- 
matism. The  hiemorrhagic  forms  ai-e  called  Pdiosia  rhewmiUuM, 
but  hffimorrhages  (purpura)  certainly  occur  also  in  rheumatism 
without  any  preceding  true  erythema  (ate  p.  7fifl). 

Erythema  multiforme  occurs  more  often  on  the  back  of  the 
hand  and  forearm,  the  front  of  the  leg,  and  the  dorsum  of  the 
foot ;  and  on  the  face,  neck,  front  of  the  chest,  and  abdomen. 

Ebttbema  Iris — Erttheha  ])uli:.osuii — HBapBs  Ibis. 

This  appears  to  be  an  erythema  with  the  formation  of  vesicle 
or  bulla  as  a  result.  It  is  comparatively  uncommon.  Two 
varieties  are  described.  In  the  first,  after  some  preliminary  ting- 
ling, a  small  papule  foi-ms,  which  soon  shows  a  minute  vesicle 
upon  it.  The  vesicle  enlarges,  becomes  flat,  and  is  surrounded 
with  a  pink  areola.  After  a  time  the  fluid  is  absorbed  from  the 
centre,  leaving  a  jiurplish  depression  surrounded  by  the  still 
vesicular  periphery.  Or  the  centre  remains  fluid,  then  comes  a 
zone  of  purplish  depression  from  nbsorption,  then  a  peripheral 
aone  still  fluid,  then  the  iireoja  outside  all.  These  zones  of  dif- 
fei'ent  colours  suggest  the  name  of  iris.  Sometimes  complications 
arise  from  coalescence  of  extending  pntches.  The  recovery  of  any 
patch  takes  place  in  about  a  fortnight  by  fading  of  the  areola, 
absorption  of  the  fluid,  and  subsidence  of  the  papule ;  but  from 
repeated  crops  the  whole  disease  may  last  from  four  to  six  weeks. 
The  ba<iB  of  the  hands  and  fingers,  especially  the  radial  half,  and 
the  insteps  and  knees,  are  the  parts  most  affected ;  and  the  disease 
is  generally  symmetrical. 

In  the  second  variety  there  is  a  central  bulla,  and  round  this  a 
ring  of  vesicles  of  sniHller  size.  A  second  ring  may  form  round 
the  first,  and  a  third  roond  that.  In  some  of  these  and  allied 
cases  of  bullous  erythema,  the  contents  of  the  vesicles  may  be  puru- 
lent, or  sanguineous,  and  the  proce&s  may  extend  deeply  enough 
into  the  cerium  to  produce  ulcere  which  are  followed  by  scars. 
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EBtTHBUA  Nodoshh. 


This  consiBta  of  oval  or  circular  solid  flat  elevationa  of  the  skin, 
from  Iialf  an  inch  to  one  and  a  qimrter  inch  in  diameter,  bright 
or  dueky-red  in  colour,  gradually  shading  off  into  the  surround- 
ing skin,  tender  to  the  touch,  and  perhaps  pitting  slightly  on 
pressure.  They  occur  most  often  over  the  whole  length  of  both 
tibiie,  and  not  infrequently  over  both  ubue.  Though  rare  in 
other  parte,  they  may  be  seen  on  the  calf,  on  the  thighs,  over 
the  scapuliB,  and  over  the  condyles  of  the  humerus.  They  come 
out  more  or  leas  in  oxip,  last  seven  to  ten  days,  and  gradually 
subside  with  bruise-like  staining.  They  may  become  soft  and 
fluctuate,  but  never  suppurate.  They  are  most  conmion  in  c^il- 
dren,  and  people  under  twenty  years  of  age  ;  and  more  frequent 
in  girls  than  in  boys.  Their  onset  is  preceded  by  some  maJaise, 
pains  in  the  joints,  and  slight  pyrexia;  and  there  are  some 
grounds  for  regarding  it  as  an  infectious  disease.  On  the  other 
hand  it  is  often  associated  with  acute  rheumatism. 

P&tiioIog7  of  Erytliema. — The  essential  change  in  eiythema 
is  an  inflammation  of  the  corium,  with  liypenemia  and  effusion  of 
lymph  and  corpuscles.  In  different  cases  the  process  seems  to  be 
more  intense  at  different  levels  in  theskin  structures:  sometimesthe 
skin  alone  is  swollen,  at  others  the  epidermis  is  raised  into 
blisters.  The  vesicles  may  contain  either  serum,  pus,  or  blood ; 
and  the  blood  extravasated  may  be  a  visible  hemorrhage,  or  only 
enough  to  produce  staining  as  recovery  takes  place. 

m^tment. — There  is  no  specific  treatment  for  the  eiythe- 
mata  as  such.  Their  cause,  if  it  can  be  recognised,  should  be 
dealt  with,  and  relief  to  discomfort  about  the  lesions  can  be 
given  by  local  means.  In  cases  having  a  rheumatic  origin,  salicy- 
kte  of  sodium  should  be  given  in  doses  of  15  or  2U  grains  three 
or  more  times  in  the  day.  If  gastric  troubles  have  caused  the 
erythema,  unsuitable  articles  of  food  should  be  withdrawn,  such 
as  shell-fish,  salted  fish,  pork,  and  sweets.  Bicarbonate  of  sodium, 
bismuth,  and  gentian,  should  be  given  ;  or,  in  other  cases,  acids 
and  nux  vomica,  according  to  the  character  of  the  gastric  dis- 
order. Locally,  astringent  and  sedative  lotions  are  of  value, 
especially  lead  lotion  (liq.  plumbi  subacet.  dil.),  combined  with 
opium  if  there  is  much  irritation,  or  calamine  lotion  or  evaporat- 
ing lotion  of  spirit  and  water,  eau  de  Cologne,  or  liq.  ammon. 
acetatis  ;  in  the  drying  or  scabbing  stages  of  the  vesicular  forms, 
zinc  or  zinc  and  lead  ointment.  In  erythema  nodosum,  iron  in  com- 
bination with  saline  purgativee  is  generally  the  befit  remedy — e.g., 
the  sulphates  of  iron  and  magnesia,  with  peppermint  water. 
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Erythema  Pernio. 


Pernio,  or  chilblain,  is  a  superficial  dermatitis,  affecting  the 
toes,  sides  of  the  feet,  and  the  fingers,  as  a  result  of  cold  in  people 
of  defective  circulation,  and  especially  in  children.  There  are 
patches  of  dusky  redness,  with  itching,  smarting,  and  pain,  which 
come  on  frequently  with  the  cold  winter  weather,  and  may  only 
completely  subside  with  the  return  of  spring.  In  severe  cases,  or 
if  irritated  by  friction  or  injury,  they  may  vesicate  or  form 
indolent  ulcers.  They  should  be  prevented,  if  possible,  by  warm 
clothing,  sufficiently  loose  boots,  and  active  exercifie,  such  as 
running,  skipping,  dancing,  and  skating. 

Treatment.— When  they  occur  they  should  be  rubbed  with  lin. 
camph.  CO.,  with  or  without  lin.  belladonna;  or  tr.  iodi  may  be 
painted  on  the  feet,  or  unguentum  iodi  rubbed  in.  Tr.  iodi, 
decolorised  with  half  its  quantity  of  liq.  ammoniie,  may  be  used 
for  the  hands  (Crocker). 


Ebytqkma  Intebtrioo. 
{Eezema  Intertrigo.) 

This  is  the  inflammatory  redness  which  occurs  in  the  folds  of 
the  skin  in  fat  people,  especially  under  the  mammte,  between  the 
buttocks,  and  between  the  thighs  and  the  scrotum  or  labia  io 
children.  Tlie  redness  corresponds  closely  to  the  parts  of  skin 
tliat  are  in  contact ;  the  surface  is  raw,  denuded  of  the  upper 
layers  of  the  epidermis,  and  it  secretes  a  whitish  turbid  fluid, 
difi'erent  from  the  yellow  serum  or  sero-pus  of  eczema,  and  not 
drying  into  crusts  unless  mixed  with  the  medicinal  substAaces 
applied  to  it.  In  children,  it  is  no  doubt  aggravated  by  contact 
with  napkins  n-etted  by  the  urinaiy  and  feecal  discharges ;  and, 
as  it  not  infrequently  coexists  with  panisitic  stomatitis  or  thrush, 
the  mother  generally  regards  it  as  thrush,  which  has  passed 
through  the  child.  It  may  coexist  with  ordinary  eczema.  It 
must  be  distinguished  from  syphilitic  eruptions,  which  usually 
spread  beyond  the  limits  of  the  contact  of  skin  with  skin,  or  skin 
with  napkin,  and  may  be  quite  dry. 

Treatment. — The  parts  should  be  separated,  and  contact  with 
secretions  and  wet  napkins  should  be  prevented.  This  is  best 
done  in  children  by  speading  zinc  ointment  on  narrow  strips  of 
lint,  and  carefully  laying  them  over  the  thighs  and  scrotum  or 
labia,  so  that  they  are  protected  from  one  another  and  from  the 
napkin.  The  lint  should,  of  course,  be  changed  directly  it  is 
wetted  or  soiled  by  the  motions.  Slight  cases  may  be  dusted  with 
fuller's  earth  or  zinc  oxide.      Any  defect  of  health  should  be 
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treated,  especially  diatrluxa,  the  acrid  diachar^i^es  of  which  m&y 
intensify  the  trouble.  In  adults,  powder  of  zinc  oxide,  mixed 
with  two  or  three  parte  (^  starch,  or  of  boric  acid  and  kaoUn  may 
be  dusted  over  the  part  and  a  piece  of  lint  placed  in  the  fold  ;  or 
ointment  of  eiqc  or  boric  acid  may  be  used. 

Othsr  Forms  or  Ektthbica. 

Erythema  keve  is  the  bypenemia  which  occurs  in  the  tense 
skin  of  anasarcouB  limbs.  It  may  go  on  to  deeper  dermatitis  and 
sloughing. 

Erythematous  eruptions  also  form  part  of  the  epidermic  dis- 
eases known  as  peUagra  and  acrodynia.  The  former  occurs  in 
Lombardy  as  a  result  of  eating  decomposed  or  fermented  maize ; 
the  latter  was  epidemic  in  Pans  in  1828-39,  and  has  since  been 
seen  but  rarely. 


UBTIOARIA. 

Urticaria  {isrtiaa,  a  nettle). — This  has  a  close  alliance  with 
eiythema.  The  eruption  often  comes  out  suddenly,  and  consists 
of  firm,  round,  convex,  or  lenticular  elevations  of  the  skin  from 
a  quarter  of  an  inch  to  an  inch  in  diameter,  at  first  pink,  and 
soon  becoming  white  in  the  centre.  These  are  called  pomphi  or 
wheals.  They  are  scattered  or  closely  crowded  over  the  part 
aSected,  and  are  not  symmetrical.  They  may  arise  very  rapidly, 
and  subside  in  a  few  hours  or  a  day  (U.  actUa),  or  they  last 
longer,  or  recur  frequently  {U.  chroniea).  Sometimes  the  eleva- 
tions are  quite  small  {^U.  papulala).  Rarely  a  small  veside  may 
form  on  the  surface  of  the  wheal  (U.  builosa).  Urtioaria  is 
accompanied  with  intense  itching,  so  that  the  patient  cannot 
forbear  from  scratching  himself,  and  thus,  no  doubt,  the  lesion  is 
consideiubly  aggravated. 

Oanses. — Urticaria  is  due  in  a  large  number  of  cases  to  the 
action  of  poisonous  substances,  either  applied  locally,  or  circulating 
in  the  blood  after  absorption  from  the  alimentary  canal.  Among 
the  former  we  have  the  poison  of  the  stinging  nettle,  the  sting 
of  bees  and  wasps,  and  contact  with  jelly-fish  and  certein  cater- 
pillars. U.  papulata,  which  occurs  especially  in  children,  is 
perhaps  often  due  to  the  irritation  of  fieas  and  bugs. 

Among  the  latter  are  (o)  certain  foods,  especially  shell-fish,  the 
less  digestible  meats,  pork  and  sausages,  mushrooms,  and  some 
fruits ;  {8)  certain  drugs,  copaiba,  cubebs,  quinine,  and  others. 
In  (y)  some  general  disorders,  such  as  gout,  indigestion  not 
specially  related  to  the  above  ingesta,  menstruation,  lactation, 
pregnancy  in  women,  and  asthma  there  is  also  the  possibility  of 

8m 
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toxic  substances  being  iu  circulation.  But  there  are  chronic  cafles 
ID  which  no  such  cause  can  be  traced. 

In  some  individuals  direct  mechanical  irritation  will  cause  a 
local  infiltration  to  take  place  almost  at  once,  so  that  the  ecratdi 
of  a  pen  or  the  nail  upon  the  skin  is  sufficient  to  raise  a  linear 
ridge ;  and  thus  figures  or  letters  can  be  traced  upon  the  skin, 
lasting  for  some  minutes  {Jaetiltoua  urHearia). 

Treatment. — The  cause  must  be  looked  for  and  removed.  In 
acute  cases  clearly  due  to  ingesta  an  emetic  is  indicated.  In 
other  more  chronic  cases,  the  diet  should  be  carefully  considered, 
the  bowels  should  be  regulated,  and  any  defect  in  digestion  met 
by  suitable  treatment.  In  gouty  people,  colchicum  and  salines 
should  be  given  ;  and  in  others,  general  tonics  may  be  deaimble. 
Ohrooic  urticaria  is  sometimes  very  intractable ;  quinine,  with 
saline  laxatives,  or  arsenic,  may  then  be  of  va^lue.  The  severe 
itching  requires  local  treatment.  Scratching  must  be  prevented, 
and  one  of  the  following  applications  should  be  used ; — Alkaline 
baths  (sod.  bicarb.  3  to  6  oz.  in  the  bath),  or  alkaline  lotions  (sod. 
bicarb.  3j-  or  3ij-  to  Jvj,),  hydro<yanic  acid  lotion  (3iij.  of  dilute 
acid  in  aq.  ^xx.),  and  lead  lotion.  Crocker  especially  recommends 
the  antiseptic  lotions: — Liq.  carb.  detergens  (3ij.  or  3iij-  to  aq. 
^viij.);  terebene  (5j.  to  §viij.);  sauitas  and  water,  equal  parts; 
a  saturated  solution  of  benzoic  acid,  carbolic  acid  (3j.  or  3ij.  to 
Jviij.),  and  othet«. 

UbTICARIA   PiaUENTOBA. 

This  is  a  curious  eruption  of  which  only  a  small  number  of 
cases  is  on  record.  It  begins  in  early  infancy,  and  conaiste  of 
i-aised  patches,  at  first  of  a  brownish  red,  later  of  yellowish  or 
fawn  colour.  The  patches  may  remain  unchanged  for  years,  but 
some  after  a  time  disappear,  leaving  only  pigmentation.  The 
majority  of  cases  liave  been  accompanied  by  severe  itching,  with 
the  result  of  producing  secondary  wheals,  factitious  urticaria,  and 

Treatment  has  hitherto  hod  very  Httle  effect,  beyond  the  relief 
of  itching ;  but  the  patches  tend  to  disappear  towards  the  age  of 
puberty. 

FEMFHianS. 

This  is  an  eruption  of  bulltc  or  blebs  occurring  as  an  idiopathic 
affection.  Bullie  have  already  been  descnbed  as  occurring  in 
some  forms  of  erythema,  and  they  may  be  caused  by  bums, 
irritants  such  as  blisters,  and  by  the  itch-acarus ;  but  in  pem- 
phigus, wliich  is  a  rare  disease,  the  bulla  is  the  primary  and  chief 
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P.  vtdgarit  may  be  acute  or  chronic ;  the  latter  is  more  common. 
The  eruption  may  be  preceded  in  some  people  by  chilliness,  nausea, 
or  pyrexia ,  then  the  bulke  appear  at  one  or  other  part  of  the 
body,  small  at  first,  g[radually  increasing  in  size,  tense,  hemi' 
spherical,  with  clear  yellow  or  slightly  turbid  contents.  The  fluid 
is  an  albumiuoue  serum,  and  the  turbidity  is  due  to  increasiiig 
amounts  of  leucocytes.  Around  the  bleb  the  skin  is  at  first  quite 
normal,  but  a  narrow  pink  areola  is  acquired  later,  and  increases 
in  proportion  to  the  opacity  of  the  fluid.  After  a  few  days  the 
fluid  is  absorbed,  or  the  bleb  ruptures,  and  shrinks  down  on  to  its 
base.  From  this  it  is  subsequently  shed  ;  it  leaves  a  mark  which 
is  injected  and  afterwards  slightly  stained  but  rarely  or  never 
scarred.  Sometimes  the  bleb  oontains  pus  or  blood,  and  after  its 
rupture,  the  base  may  be  covered  with  yellow  lymph,  or  may 
slough. 

The  number  of  bullK  in  any  case  is  very  variable.  There  may 
be  but  few  in  one  part,  or  isolated  bull»  in  different  parts  of  the 
body ;  or  the  whole  surface  may  be  thickly  covered  by  blebs, 
which  come  out  in  successive  crops,  lasting  only  a  few  days  each, 
but  keeping  up  the  disease  tor  weeks  and  months.  Nearly  every 
mrt  of  the  body  may  be  afiected,  but  the  haiiy  scalp  least  cS  all. 
Barely  the  conjunctiva  is  attacked  with  pemphigus,  which  is 
followed  by  shrinking  or  contraction,  producing  deformity  and 
ultimately  blindness. 

The  amount  of  general  dititurbance  is  greatest  in  children  and 
old  people,  and  is  proportionate  to  the  extent  of  surface  involved. 
Young  adults  with  few  bullw  ai-e  not  materially  affected.  Some- 
times there  is  severe  itching,  with  all  the  secondary  results  which 
follow  scratching,  such  as  wheals,  eczema,  and  pustules,  while 
the  contents  of  the  bulln  are  likely  to  become  more  purulent 
(P.  pruriffinoeue). 

Acute  pemphit/ue  is  much  more  rare  than  the  chronic  form  ;  the 
course  is  rapid,  and  pyrexia  is  present.  Most  cases  of  bullous 
formation  in  infants  are  due  to  syphilis,  but  Crocker  considers 
that  there  is  an  independent  P.  ne<nuUorum. 

P.  foliaceue  is  a  very  rare  and  fatal  form  of  pemphigus,  in 
which  the  whole  surface  of  the  body  is  gradually  involved.  The 
blebs  which  form  are  flaccid  and  flat,  never  tense  and  hemi- 
spherical. Their  contents  are  turbid,  and  when  these  escape  an 
inflamed  excoriated  surface  is  left ;  to  this  the  remains  of  the 
bullfe  adhere,  forming  thin  flakes,  the  under  surface  of  which  is 
moist  with  an  offensive  secretion.  If  the  flakes  are  removeii 
there  remains  H  red,  raw,  secreting  surface,  not  unlike  eczema  ru- 
brum.  When  the  whole  surface  is  affected  it  is  mostly  covered  with 
the  adherent  epidermis,  and  with  raw  patches  at  intervals  ;  then 
also  the  occuirence  of  blebs  is  not  easy  to  observe,  as  tliey  fonu 
under  existing  epidermis  and  K)on  rupture.     The  course  is  slow. 
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with  remissions  and  relapses,  it  may  be  with  healing  of  the  skin 
in  parts;  but  eventually  the  disease  is  fatal  by  exhaustion  or 
intercurrent  disease. 

P.  vegetans  is  another  rare  variety,  in  which  the  mouth  is  first 
affected,  then  bulUe  of  ordinary  type  form  on  the  skin,  ulcerate, 
and  remain  unhealed  for  a  long  time.  The  characteristic  feature 
is  that  in  moist  situations,  like  the  axilke,  groins,  and  gluteal 
folds,  fungating  papillary  growths  form  on  the  site  of  the  rup- 
tured blebs,  project  a  quarter  to  half  an  inch  above  the  surface, 
and  secrete  an  offensive  muco-purulent  fluid.  Severe  prostration 
ensues,  and  the  cases  end  fatally. 

JEtiology. — Pemphigus  vulgaris  occurs  at  all  ages,  but  is  more 
common  in  children  than  adults,  and  in  femaJes  than  males. 
Heredity  has  been  noticed  a  few  times,  but  beyond  this  very  little 
is  known  of  its  causation.  P.  foliaceus  has  been  referred  to 
chills ;  it  sometimes  supervenes  on  P.  vulgaris. 

Pathology. — There  is  inflammation  of  the  papillary  layer  of  the 
skin,  with  fluid  effusion  lifting  the  epidermis,  but  whether  the 
bleb  forms  in  the  layers  of  the  rete  or  below  seems  yet  uncertain. 
Diplococci  and  staphylococci  have  been  foimd  in  the  lesions  of 
pemphigus,  but  their  relation  is  not  yet  clear.  Crocker  points  to 
the  occurrence  of  bullae  in  diseases  of  the  central  nervous  system 
as  suggesting  a  possible  pathology  for  pemphigus. 

Treatment. — Arsenic  has  long  been  advocated  by  Hutchinson 
as  a  specific  in  pemphigus,  and  its  very  great  vsdue  has  been 
allowed  by  most  observers.  It  must  be  given  perseveringly  in  full 
doses.  Its  value  in  acute  cases  is  not  so  certain.  Locally,  some 
relief  from  discomfort  may  be  obtained  by  the  use  of  zinc  ointment, 
zinc  oxide  dusted  on,  or  similar  soothing  applications.  Tonics, 
quinine,  iron,  <kc.,  and  sufficient  food  are  desirable  also.  P.  foliaceus 
pelds  to  no  drug,  and  P.  vegetans  seems  equally  intractable,  but 
opium  is  recommended  for  trial. 


HERPES. 

This  name  has  been  given  to  certain  vesicular  diseases,  but  it  is 
not  easy  to  give  a  definition  that  will  cover  all.  One  may  say  that 
the  vesicles  of  herpes  are  generally  smaller  than  those  of  pemphi- 
gus, are  seated  upon  an  inflamed  base,  and  terminate  by  scabbing. 
The  diseases  for  which  the  name  is  still  retained  are  herpes  zoster 
or  zona,  herpes  labialis,  and  herpes  preputialis. 


[SMngles.) 

This  is  an  eruption  of  vesiclefi,  anaoged  in  groups,  which 
always  coireepond  in  position  to  the  distribution  c^  a  cutaneous 
nerve.  The  name  zona,  or  girdle,  is  taken  from  the  most  comnvKi 
or  intercostal  variety,  in  which  the  groupe  of  vesicles  extend 
from  the  spine  round  one  half  of  the  body  to  the  middle  line  in 
front.  The  eruption  is  preceded  sometimes  by  pain,  tingling,  or 
smarting,  and  it  may  be  a  little  malaise ;  then  appear  groups  of 
closely  set  papules,  forming  red  patches,  one  or  two  inches  in 
diameter ;  and  upon  these  the  vesiclee  quickly  arise,  with  thin 
walls,  clear  contents,  not  very  tense,  and,  when  numerous, 
acquiring  a  polygonal  form  from  mutual  compression.  The 
patches  do  not  all  appear  simultaneouBly — for  instance,  one 
may  form  first  near  the  spine,  then  later  one  in  the  axilla,  and 
later  again  one  near  the  sternum ;  some  patches  also — that  is, 
the  later  ones — may  fail  to  produce  any  vesicles,  the  process, 
as  it  were,  subsiding  early  or  aborting.  After  a  time  the  con- 
tents of  the  vesicles  become  opaque  or  milky,  and  the  vesicle 
dries  into  a  ecab,  which  drops  off,  leaving  a  red  stain.  The 
milkiness  may  amount  to  the  formation  of  pus,  and  the  superficial 
layer  of  the  skin  may  he  deetrc^ed,  so  that  scare  result.  Scars 
may  form  in  each  group,  but  not  in  every  vesicle  of  a  group. 
Quito  rarely  extensive  sloughing  of  the  skin  takes  place,  leaving 
deep  ulcers,  which  heat  slowly.  The  patches  are  distributed  in 
the  course  of  a  nerve :  on  the  trunk  they  form  a  band  two  to  four 
inches  broad,  generally  somewhat  more  horizontal  than  the  true 
course  of  the  ribs,  and  the  veddes  may  transgress  the  middle  line 
both  in  front  and  behind. 

If.  frontalis  occupies  the  area  of  the  supraorbital  nerve  on  t>he 
forehead  and  scalp,  and  there  is  often  conjunctivitis.  M.  eerviealU 
lies  over  the  neck,  clavicle,  and  deltoid ;  ff.  brachialit  follows  the 
course  of  the  nerves  of  the  arm  ;  and  other  similar  groupings  on 
tlie  abdomen,  thigh,  and  leg,  are  occasionally  seen.  An  inter- 
costal zona  may  be  accompanied  by  herpes  of  the  inner  side  of 
the  arm  (intercosto-humeral  nerve),  or  a  gluteal  by  an  anterior 
crural,  representing  posterior  and  anterior  branches  of  the  lumbar 
nerves.  The  eruption  is  nearly  always  unilateral,  and  its  bilateral 
occurrence  has  very  rarely  been  recorded. 

Tlie  duration  of  the  eruption  is  from  four  to  ten  days,  but  the 
disease  does  not  always  end  here.  Especially  in  old  people,  neu- 
ralgic pain  in  the  course  of  the  affected  nerve  may  continue  for 
months  or  years,  and  be  a  source  of  serious  trouble ;  and  in  a  few 
cases  pamlysis  <^  associated  motor  nerves  or  nerve-fibres  has  been 
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seen,  most  often  of  the  seventh  or  third  nerve  in  facial  zoster,  but 
also  of  the  nerves  to  the  deltoid  and  abdominal  muscles. 

Pathology. — The  eruption  itself  is  an  inflammation  of  the 
papillte  and  coriimi,  followed  by  effusion  into  the  layers  of  the 
rete ;  but  the  curious  relation  to  cutaneous  nerves  has  naturally 
led  to  investigations  as  to  their  condition,  and  in  a  great  number 
of  instances  lesions  have  been  found.  The  most  frequent  is 
inflammation  of  the  ganglion  on  the  posterior  root  of  the  spinal 
nerve,  and  of  the  nerve  below  it ;  but  other  changes  are  recorded, 
namely,  inflammation  of  the  sensory  root  above  the  ganglion, 
peripheral  neuritis,  neuromata,  and  haemorrhage  into  the  Gas- 
serian  ganglion. 

Diagnosis.-— This  depends  on  the  unilateral  groups  of  vesicles, 
corresponding  to  the  distribution  of  a  nerve. 

The  PrognoslB  is  favoiu^ble,  but  the  probability  of  scarring, 
and  the  tendency  to  troublesome  neuralgia  in  elderly  patients, 
must  be  remembered. 

Treatment. — Little  is  required  except  to  protect  the  vesicles 
from  injury,  and  rubbing  by  the  clothes,  and  to  allay  any  irri- 
tation, tingling,  &c.  This  may  be  done  by  the  application  of  zinc 
ointment,  lead  lotion,  or  powdered  zinc  oxide,  with  the  addition 
of  a  little  morphia,  if  the  pain  is  severe.  For  the  severe  pain 
afterwards  arsenic  should  be  tried.  Fagge  thought  he  saw 
benefit  from  vinum  oolchici.  Locally,  menthol  may  be  rubbed  in, 
or  morphia  injected.  Blisters  over  the  origin  of  the  nerve,  and 
the  continuous  current,  also  give  good  results  (Crocker). 

Herpes  Facialis,  or  Labialis. 

This  occurs  as  groups  of  vesicles  forming  rapidly  upon  an 
inflamed  base.  The  vesicular  contents  are  cleai*  at  first,  then 
tinrbid,  and  afterwards  dry  into  a  scab,  and  fall  off,  leaving 
scarcely  a  mark.  The  process  lasts  from  five  to  ten  days.  It 
affects  the  lips,  the  alse  of  the  nose,  and  the  adjacent  cheeks,  and 
is  usually  bilateral.  It  mostly  occurs  in  association  with  some 
acute  febrile  disease,  especially  with  croupous  pneumonia,  of  which 
it  is  sometimes  considered  diagnostic ;  but  this  is  not  so,  as  it 
happens  in  ordinary  catan^h  and  in  bronchitis.  I  have  seen  it  in 
I'elapsing  fever,  and  one  sometimes  gets  it  without  any  other 
recognisable  disease,  other  than  a  sharp  pyrexial  attack,  with  high 
temperatiu*e  and  rigor.  It  not  infrequently  recurs  in  the  same 
person.  Local  sedative  applications,  such  as  zinc  lotion  or  cala- 
mine lotion,  are  all  that  are  required. 

Herpes  Preputialis. 

This  closely  resembles  the  preceding.  It  consists  of  a  vesicle 
gr  a  group  of  vesicles  on  an  ervthematous  base,  occurring  on  the 
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inner  side  of  the  prepuce,  less  often  on  the  outside,  on  the  glans, 
in  the  meatus,  or  even  in  the  urethra.  But  it  is  seen  sometimes 
on  the  labia,  nymphse,  and  mons  Veneris  in  women.  It  is  often 
preceded  by  some  local  disease,  such  as  gonorrhoea,  soft  chancre, 
or  stricture  of  the  urethra,  and  it  is  of  importance,  because  the 
vesicles  rupture  early,  and  form  small  ulcers,  which  may  be  mis- 
taken for  chancres.  Like  herpes  facialis  it  is  apt  to  recur.  The 
treatment  is  to  keep  the  parts  thoroughly  clean,  and  to  apply  lead 
lotions  on  strips  of  lint,  or  dust  starch  and  zinc  oxide  over  the 
vesicles,  and  separate  the  parts  with  lint.  Iodoform,  or  lotio  nigra 
on  lint  may  be  used  where  a  sore  has  formed. 


DERMATITIS  HERPETIFORMIS. 

Diihring,  who  introduced  this  term,  gives  the  following  defini- 
tion of  the  disorder  to  which  he  applies  it : — "  An  inflammatory, 
superficially  seated,  multiform  herpetiform  eruption,  characterised 
mainly  by  erythematous,  vesicular,  pustular,  and  bullous  lesions, 
occurring  usually  in  varied  combinations  accompanied  by  binning 
and  itching,  pursuing  usually  a  chronic  coiu^se  with  a  tendency  to 
relapse  and  recur."  This  includes  cases  hitherto  called  hydroa, 
probably  some  of  the  cases  recorded  as  pemphigus,  erythema  iris, 
and  pemphigus  iris.  It  also  covers  herpes  gesUUionU  or  pemphigtu 
gestationiSf  a  bullous  eruption  which  occims  during  pregnancy, 
affecting  more  or  less  the  whole  of  the  body,  disappearing  with 
delivery,  and  recuiring  generally  in  future  pregnancies.  D.  her- 
I)etiformi8  thus  presents  the  most  varied  lesions  over  the  body  at 
the  same  time,  in  one  place  patehes  of  erythema,  in  another  urti- 
ciirious  wheals,  and  in  a  third  bullse  like  those  of  pemphigus ;  and 
there  may  be  pyrexia  with  it.  The  disease  is  very  little  amenable 
to  treatment ;  the  lesions  may  spontaneously  heal  at  one  part,  and 
break  out  in  another. 

The  lesion  is  an  acuto  inflammation  of  the  papillary  layer  of 
the  corium  with  the  formation  of  vesicles  directly  beneath  the 
epidermis ;  and  the  extravasation  of  enormous  niunbers  of  multi- 
nuclear  and  eosinophilous  leucocytes.  The  proportion  of  eosino- 
phile  corpuscles  in  the  blood  is  also  largely  increased. 

Treatment. — Arsenic  is  of  value  internally,  and  locally  ichthyol 
preparations  {see  p.  926)  may  be  employed. 


OHEIROPOMPHOLYX. 

This  name,  meaning  bullae  on  the  hand  (from  j^eip,  a  hand,  and 
7ro/i^Xv(,  a  bubble)   was   given   by  Huteninson  to  an  affection 
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which  is  not  very  common,  at  least  in  its  most  marked  stages. 
The  subjects  are  young  people,  more  often  women  who  are 
slightly  out  of  health,  and  who  are  inclined  to  perspire  about  the 
hands ;  it  occurs  also  mostly  in  the  heat  of  summer.  After  a 
little  tingling  and  itching  there  appear  small  translucent  spots  on 
the  skin  of  the  sides  or  tips  or  bases  of  the  fingers,  and  in  the 
palm  of  the  hand.  These  spots  look  like,  and  indeed  are,  vesicles 
beneath  the  homy  layer  of  the  skin,  which,  however,  is  not  raised 
by  them  until  they  reach  a  very  great  size.  They  may  be  isolated, 
but  when  abundant  form  groups  of  half  an  inch  to  an  inch  or  two 
in  diameter  of  closely  packed  vesicles,  so  that  the  affected  skin, 
still  flat,  looks  as  if  it  were  formed  of  boiled  sago  grains.  If  one 
of  these  is  punctiu'ed  a  clear,  or  very  slightly  turbid,  perhaps 
ropy,  fluid  exudes,  which  is  neutral  or  alkaline,  and  soon,  if  not 
at  first,  contains  albumen.  There  is  no  reddening  of  the  skin 
unless  just  at  the  margin  of  a  large  patch.  In  later  stages  the 
septa  between  the  vesicles  may  disappear.  Several  vesicles  run 
into  one  another,  and  the  horny  epidermis  is  raised  into  large 
blebs  or  bullae  projecting  beyond  the  skin.  After  a  week  or  more 
the  contents  are  absorbed,  and  the  skin  forms  a  dead  flake,  which 
is  shed  ;  it  leaves  a  pink  new  skin,  which  gradually  assumes  the 
normal  appearance.  The  only  other  parts  of  the  body  subject  to 
it  besides  the  hands  are  the  feet,  and  they  are  not  always,  and 
never  so  badly,  affected. 

Anatomically  it  is  seen  that  the  vesicles  form  in  the  rete  often 
in  connection  with  the  sweat-ducts.  Tilbury  Fox  regarded  them 
as  retention  cysts,  and  called  the  complaint  dt/sidroais ;  but  the 
serous  nature  of  the  fluid,  and  the  presence  of  leucocytes  in  the 
subjacent  papillae  show  that  the  lesion  is  an  inflammation  of  the 
papillary  layer  of  the  epidermis. 

The  patient,  as  a  rule,  readily  recovers,  but  the  disease  is  liable 
to  recurrence.  Its  recognition  is  not  difficult;  the  curiously 
aggregated  vesicles  within  the  skin  are  characteristic. 

Treatment. — A  tonic  treatment  should  be  adopted  with  the 
local  applications  of  sedative  lotions,  such  as  those  of  lead  and 
zinc. 


ERUPTIONS  PBODUOED  BY  DBUOS. 

A  niunber  of  very  different  drugs  produce  eruptions  as  a  result 
of  their  internal  administration.  Such  an  eruption  is  generally 
some  kind  of  dermatitis;  it  may  be  erythematous,  urticarial, 
vesicular,  bullous,  purpuric,  or  in  some  other  foi-m,  but  the  first 
four  varieties  are  more  common,  and  especially  the  first — namely 
erythema.  The  most  important  of  these  eruptions  will  be  shortly 
noticed. 
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Antipyiin. — A  red,  papular  or  morbilliform  eruption  over  the 
greater  part  of  the  body,  sometimes  with  itching  and  subsequent 
desquamation.     Purpura  has  been  also  seen. 

Arsenic.  —  Urtic^ia,  erysipelatoid  roah,  or  small  papules. 
Zoster  has  occurred  during  the  use  of  araenic,  but  the  relation  of 
the  two  has  not  always  been  obvious.  The  long-continued  use 
of  arsenic  haa  caused  a  general  pigmentation  of  the  skin,  and  in 
psoriasis  the  healed  patdies  sometimes  become  very  deeply  stained. 

Bromides. — An  acneiform  eruption  is  common  as  the  result 
of  the  use  of  bromides  in  epilepsy — ^the  pustules  are  commonly 
discrete,  and  occur  on  the  face,  chest,  back,  or  scalp,  and  around 
the  hair  follicles  on  the  thigh.  More  extensive  lesions  occur  in 
exceptional  cases  in  children  on  the  face  and  limbs ;  these  are 
large,  oval  or  circular,  much  raised  patches  of  deep  red  colour, 
covered  with  a  number  of  pustular  pointe,  or  the  thick  scab 
which  follows  their  rupture.  The  substance  of  the  patch  is  soft ; 
it  mostly  subsides,  and  the  scab  is  detached,  without  leaving  any 
scar,  but  only  a  rather  persistent  stain.  The  lesions  often  begin 
some  days  after  the  bromide  has  been  stopped,  and  their  appear- 
ance is  favoured  by  disease  of  the  kidneys  hindering  elimination 
of  the  drug.  Arsenic  internally  promotes  their  cure,  and  if  given 
with  the  bromide  tends  to  prevent  their  occurrence.  Er3i:he- 
matous,  papular,  and  bullous  eruptions  also  occur. 

Iodides. — The  eruptions  are  erythematous,  pustular,  vesicular, 
bullous,  or  purpuric  [aee  p.  759).  The  erythema  is  papular,  and 
occurs  over  the  trunk,  face,  and  limbs.  Pustules  are  seen  like  those 
of  the  bromide  rash,  but  smaller  in  size  when  discrete ;  and  the 
confluent  forms  are  less  common,  and  tend  to  be  more  bullous. 
Sometimes  large  bull»  occur,  with  a  very  narrow  areola  around 
them,  and  clear  serous  contents.  Like  the  bromide  eruption  it 
may  be  delayed  for  some  days  after  the  drug  has  been  stopped,  and 
is  more  likely  to  appear  if  the  kidneys  are  diseased.  The  addi- 
tion of  arsenic,  or  aromatic  spirits  of  ammonia  to  an  iodide 
mixture,  or  taking  the  dose  in  h&lf  a  tumblerful  of  water,  may  be 
tried  to  prevent  ite  occurrence. 

Chloral.  —  Erythematous  eruptions,  diffuse  redness  or  red 
papules,  and  occasionally  purpura.  They  occur  mostly  after  long- 
continued  use  of  the  drug. 

Ohrysarobin. — Goa  powder  and  chiysophanic  acid,  when  applied 
to  the  skin  for  tinea  or  psoriasis,  produce  a  dusky  copper-coloured 
redness,  with  cedema  or  tenderness,  far  beyond  the  limits  of  the 
application. 

Oopaiba.  —  Erythema,  consisting  of  bright-red,  roundish  or 
irregular  patches,  slightly  raised  above  the  surface,  here  and  there 
confluent,  somewhat  like  measles,  covering  the  arms,  legs,  trunk, 
and  face.  Purpura,  vesicles,  aud  urticaria  are  occasionally  present. 
Desquamation  may  occur  after  a  persistent  eruption. 
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Oubebs  seem  occasionally  to  produce  a  similar  rash. 

Quinine.  —  Erjrthematous  rashes  are  most  common^  either 
diffuse  or  papular;  an  urticarial  form  is  next  most  frequent; 
both  of  these  produce  severe  itching,  and  erythema  may  be  fol- 
lowed by  extensive  desquamation.  Purpuric,  vesicular,  and  bullous 
rashes  are  less  often  seen. 

Other  drugs  that  have  more  or  less  frequently  caused  rashes, 
mostly  of  an  erythematous  or  urticarial  type,  are  belladonna, 
boric  acid,  cannabis  indica,  potassium  chlorate,  chloroform 
(inhalation),  cod-liver  oil,  digitalis,  iodoform,  mercury,  morphia, 
opiiun,  phosphoric  acid,  salicylic  acid,  santonin,  strychnia,  stra- 
monium, tar,  terebene,  and  turpentine. 

The  Treatment  should  be  the  withdrawal  of  the  drug  and  the 
use  of  astringent  lotions,  such  as  those  of  subacetate  of  lead, 
oxide  of  zinc,  or  calamine. 


EOZEMA. 

Eczema  {EK^iut,  to  boil  over)  is  a  superficial  inflammation  of 
the  skin,  presenting  a  great  variety  of  lesions,  the  most  common 
of  which  is  vesication,  followed  by  destruction  of  the  superficial 
layers  of  the  epidermis,  and  the  prolonged  secretion  of  serum 
and  pus.  In  this,  the  typical  form  of  eczema,  the  eruption 
begins  with  some  itching  or  smarting  at  one  spot,  which  then 
becomes  red,  and  several  minute  vesicles  form  upon  it,  containing 
clear  yellow  serum.  They  soon  rupture,  and  discharge  the  serum ; 
and  the  abraded  spots  thus  produced  extend,  and  coalesce,  by  the 
temporary  formation,  not  always  very  perfect,  of  fresh  vesicles. 
The  secreted  fluid  is  albuminous,  and  stiffens  linen ;  it  is  mostly 
clear  yellow,  but  may  be  more  or  less  opaque  fi'om  corpuscular 
elements.  After  flowing  for  a  little,  it  dries  up  into  translucent 
yellow  or  opaque  whitish  or  greenish-yellow  crusts,  which  adhere 
to  the  surface  until  detached  by  accident  or  lifted  by  discharge 
underneath.  When  they  are  removed  fresh  secretion  takes  place, 
again  drying  up  into  crusts,  and  this  pi*ocess  may  go  on  indefi- 
nitely until  spontaneous  cure  or  treatment  ends  it.  Sometimes  an 
adherent  crust  will  grow  to  a  great  thickness  from  the  secretion 
underneath.  Eczematous  patches  enlarge  by  extension  at  their 
periphery,  which  generally  shades  off  into  the  adjacent  skin ;  and 
they  are  often  surrounded  by  other  patches,  each  a  quarter  to 
half  an  inch  in  diameter,  with  a  small  pin-point  vesicle,  abrasion, 
or  crust  in  the  centre. 

Healing  takes  place  by  a  gradual  cessation  of  the  secretion, 
and  covering  of  the  abrasion  with  suflicient  epidermis.  This  may 
take  place  spontaneously  under  a  crust,  which  may  remain  long 
after  recovery  is  advanced.     The  skin  is,  however,  not  normal  for 
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some  time.  Bednese  and  thickening  persist,  and  the  epidermia 
forms  large  flakes  and  Bcalea,  which  are  from  time  to  time 
detached. 

The  patches  of  eczema  are  variable  in  aise,  from  mere  spots  to 
large  continuous  areas.  It  occurs  in  nearly  every  part  of  the 
body ;  but  with  especial  frequency  on  the  face,  ear,  scalp,  neck, 
flexure  of  the  elbow,  front  or  back  of  the  forearm,  wrist,  groin, 
inner  side  of  the  thigh,  and  flexure  of  the  knee. 

Locally,  eczema  gives  rise  to  severe  itching,  smarting,  or  burn- 
ing, and  in  certain  positions  to  pain  on  movement.  The  general 
condition  of  the  patient  in  eczema  may  be  but  little  affected.  In 
acute  cases,  with  extensive  patehes,  there  is  Bome  febrile  reaction ; 
in  many  instances  the  eruption  is  coincident  with,  and  no  doubt 
induced  by,  a  general  malaise,  or  annmia,  or  temporary  depression 
of  health ;  and  in  prolonged  chronic  cases  the  heutb  may  be 
slightly  affected  as  a  result  of  the  eczema. 

Variations  in  its  (xjurse  give  rise  to  special  names.  AeiU«  and 
tAronic  eczema  are  distingmshed  by  their  intensity  and  duration  ; 
but  long-continued  cases  may  have  frequent  acute  outbreaks. 
If  the  inflammation  is  intense,  with  much  redness  and  profuse 
seci-etion,  it  is  called  E.  rubmm,  or  E.  madidana.  In  a  later 
stage,  or  with  a  less  active  eruption,  the  secretion  is  diminished 
or  absent,  and  the  dermatitis  results  only  in  the  formation  of 
layers  of  epidermis,  which  are  successively  shed  {E.  gquamotum), 

E.  paptHatum  is  a  papular  form  of  eczema,  which  was  formerly 
described  as  liehtn.  It  is  common  on  the  backs  of  the  f<»«arms 
and  on  tlie  back. 

E.  rimotvm  is  the  name  given  to  a  chronic  form  in  which  there 
is  mnch  infiltration  and  thickening  of  the  skin,  with  a  thin  scaly 
epidermis,  only  a  few  scattered  discharging  points,  but  several 
fissures  running  deeply  through  the  epidermis  into  the  cerium, 
not  infrequently  bleeding,  and  excessively  sore  and  tender. 
This  often  occurs  about  the  wrists  and  the  lower  parts  of  the 
forearms. 

In  other  cases  the  thickening  and  hypertrophy  of  the  skin  form 
the  chief  trouble.  It  is  quite  rigid  and  cannot  be  pinched  up. 
The  suriace  is  marked  out  by  small  furrows  into  diamond -shaped 
areas,  and  it  is  white,  or  powdery  from  half-detached  epidermis. 
A  warty  condition  may  also  occur  from  hypertrophy  of  the  papillie 


etiology. — Eczema  occurs  equally  in  both  sexes,  and  at  all 
ages  of  life.  A  number  of  external  irritants,  thermic,  chemical, 
or  mechanical,  give  rise  to  a  dermatitis  which  has  all  the  features 
of  eczema.  Exposure  to  the  sun  causes  so-called  E.  toUm; 
various  drugs  applied  to  the  skin — e.g.,  mercurial  ointment,  and 
the  irritation  of  very  alkaline  soaps  in  some  skins — produce  an 
allied  condition.     In  certain   trades   the   hands  are  constantly 
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irritated,  chemically  or  mechanicallj,  by  the  substances  handled. 
*'  Grocer's  itch  "  is  an  eczematous  dermatitis  of  the  hands  and 
wrists  from  contact  with  sugar  and  other  groceries.  Diachai^ges 
from  the  ears,  nose,  or  other  parts,  and  friction  of  the  clothes, 
may  also  be  causes  of  the  same.  In  many  of  these  instances  the 
lesion  is  practically  a  traumatic  dermatitis ;  and  in  some  of  them 
— for  instance,  severe  sunburn — the  inflammation  extends  deeper 
into  the  subcutaneous  tissue,  and  produces  larger  vesicles  or  blebs 
than  is  common  in  eczema.  They  are  more  deserving  of  this 
name  when  this  disease  continues  after  the  removal  of  the  cause, 
or  extends  beyond  the  area  immediately  affected  by  it.  £ither 
suggests  the  existence  of  some  special  tendency  to  dermatitis  on 
the  part  of  the  patient. 

Such  a  tendency  to  eczema  in  particular  persons  does  certainly 
exist,  and  it  is  all  that  can  be  said  about  a  great  number  of  cases 
that  come  under  notice.  From  time  to  time  eczema  breaks  out 
on  the  skin,  it  is  cured  by  appropriate  ti-eatment,  and  again  recurs 
on  slight  irritation,  or  on  some  slight  alteration  of  general  health, 
or  it  may  be,  to  all  appearance,  quite  spontaneously.  It  is  only 
in  a  comparatively  small  number  of  instances  that  this  can  be 
said  to  be  hereditary.  Amongst  the  conditions  of  ill-health  to 
which  eczema  is  in  some  cases  attiibutable,  are  various  kinds  of 
dyspepsia,  intestinal  disturbances,  whether  constipation  or  diar> 
rhcea,  especially  in  young  children,  anaemia,  the  condition  of  feeble 
vitality  of  some  children,  and  in  old  people,  gout. 

Anatomy. — In  the  papillary  layer  of  the  corium  the  vessels  are 
dilated,  and  there  is  an  increase  of  fluid  and  leucocytes  in  the 
tissue.  Vesicles  form  in  the  rete  Malpighi  or  beneath  the  homy 
layer.  In  chronic  cases  the  rete  dips  down  deeply  between  the 
papillae,  which  are  elongated  to  a  proportionate  extent. 

Diagnosis. — The  red,  raw  surface  exuding  serum  or  sero-pus 
which  dries  into  scabs,  is  characteri.stic  of  eczema,  and  of  more 
use  in  diagnosis  than  the  vesicles,  which  are  often  of  temporary 
duration.  Scabies  (itch)  may  be  mistaken  for  eczema;  the 
lesions  are  mostly  scattered  pustules  or  vesicles  (even  bulbs  in 
some  instances),  and  not  continuous  patches.  It  occurs  in  certain 
situations,  the  wrists  and  Angers  in  adults,  the  toes,  feet,  and 
genitals  in  children.  The  "  runs  "  or  bun*ows,  if  seen,  are  con- 
clusive evidence  of  the  itch-acarus.  Scabies  may  set  up  a 
secondary  eczema.  Eczema  resembles  sycosis  when  it  is  confined 
to  the  hairy  parts  of  the  face ;  the  lesions  are  more  superficial 
than  those  of  sycosis,  and  not  limited  to  the  hair-follicles  in  the 
same  way :  the  weeping  on  removal  of  crusts  comes  obviously 
from  intervening  skin.  Psoriasis  may  be  imitated  by  a  dry  scaly 
eczema ;  patches  of  psoriasis  are  more  sharply  defined,  more  uni- 
form in  shape,  round  or  ringed,  covered  with  thicker,  drier  scales ; 
and  the  distribution  is  characteristic  in  many  ca^es,     Tin^  dr- 
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ciiKita  produces  circular  patches,  or  rings  cm  the  face  or  elsewhere, 
which  look  like  a  diy  eczema;  their  small  number  and  their 
circular  form  should  make  one  suapicious,  and  the  association  of 
ringworm  of  the  scalp,  or  a  microaoopic  examination,  will  complete 
the  diagnosis. 

PrognosU. — In  it«  acute  and  subacute  forms  eczema  ia  amen- 
able to  treatment,  but  many  chronic  varieties  are  intractable  and 
last  for  years.  There  ia  a  strong  tendency  to  recurrence,  which 
may  show  itself  after  long  intervaJs.  Only  in  young  children  and 
very  old  people  is  it  likely  that  an  extensive  eczema  will  help  to 
a  fatal  termination. 

Treatment. — Local  treatment  is  of  the  first  importance  in  this 
disease.  It  is  desirable,  in  the  first  place,  that  the  eruption  should 
be  protected  from  eveiy  sort  of  irritation.  Scratching,  alterna- 
tions of  temperature,  cold  air,  washing  with  plain  water,  or  with 
alicaline  soap  and  water,  will  all  increase  vascularity  and  secretion, 
and  delay  healing.  The  patient  should  abstain  from  scratching, 
and  young  children  should  have  the  hands  tied  in  gloves,  or  fixed 
to  the  side  of  the  cot.  The  part  should  only  be  washed  with  thin 
gruel  and  water,  or  with  oatmeal  and  warm  water.  If  there  are 
crusts  upon  the  akin  they  should  be  removed  so  that  substances 
can  be  applied  directly ;  for  this  purpose,  a  bread  and  water  poul- 
tice may  be  left  in  contact  for  the  night,  (^  for  two  or  three  hours, 
so  as  to  soften  the  crusts,  which  may  then  be  carefully  removed, 
or,  what  is  perhaps  better,  strips  of  lint  soaked  in  olive  oil  may  be 
left  in  contact  for  three  or  four  hours. 

The  various  local  applioatioos  that  are  used  serve  both  to  pro- 
tect from  the  external  air  and  to  modify  the  condition  of  the  part. 
Simple  oily  applications  are  sufficient,  by  protection,  to  promote 
the  healing  of  some  mild  cases.  But  in  nearly  all  cases  benefit  is 
derived  from  the  use  of  sedative  and  astringent  applications. 
These  may  be  in  the  form  of  ointments,  lotions,  or  powders : 
sometimes  one,  sometimes  another  is  more  suitable.  On  the 
whole,  ointments  are  more  generally  useful,  since  they  can  be 
kept  more  constantly  applied,  and  lotions  must  be  covered  with 
some  impervious  material  (gutta  percha  or  oiled  silk),  when  the 
part  becomes  unduly  heat«d  and  sodden :  otherwise  they  evapo- 
rate, the  lint  or  rag  adheres  to  the  part,  and  considerable 
irritation  is  the  result.  But  if  there  is  much  secretion  on  large 
surfaces,  and  if  the  dressings  can  be  constantly  looked  to,  lotions 
are  best.  If  ointments  are  used,  they  should  be  not  merely 
smeared  over  the  part,  but  spread  upon  lint  and  firmly  and 
uniformly  applied,  so  as  to  get  complete  contact ;  they  should,  as 
a  rule,  be  changed  twice  a  day,  and  the  excess  of  old  ointment 
should  be  gently  removed  witii  a  soft  cloth,  or  by  washing  with 
oatmeal  and  water. 

The  most  ^^luable  applications  are  those  of  lead  :  ung.  plumb. 
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acet. ;  ung.  plumbi  glyc  subacet. ;  ung.  plumbi  subacet.  compos. 
(B.P.,  1867,  liq.  plumbi  subacet.  Jvj.,  camph.  gr.  Ix.,  white  wax 
^viij.,  oil  of  almonds  5xx.);  unguentum  diachjli  of  Hebra  (made 
like  lead-plaster,  with  twice  the  quantity  of  oil) ;  or  solution  d 
subaoetate  of  lead,  half  a  drachm  in  an  ounce  of  vaseline  or  lard. 
Ointments  of  zinc  oxide,  oleate  of  zinc,  calamine,  and  boric  acid 
act  similarly.  In  less  acute  stages,  and  especially  where  pus  is 
secreted,  some  mercurial  ointments  may  be  usefully  combined 
with  lead  or  zinc :  such  as  ung.  hydrarg.  ammon. ;  ung.  hydrarg. 
oxidi  rubri ;  ung.  hydrarg.  nitratis  dil.  The  same  substances 
can  be  used  in  lotions,  such  as  the  liq.  plumbi  subacetat.  dil.; 
or  a  somewhat  sti*onger  one,  1  part  each  of  liq.  plumbi  subacet. 
and  glycerine  to  30  parts  of  water ;  or  lactate  of  lead  made  by 
shaking  liq.  plumbi  subacet.  (3j.  with  milk  ^ij-) ;  zinc  oxide  (3s8. 
with  glycerine  3ss.  to  aq.  ro88B  5j.),  or  calamine  (gr.  xv.-xx.  to  Jj.). 

In  some  cases,  especially  for  use  during  the  day  when  lotions 
or  ointments  may  be  inconvenient,  dusting  powders  may  be  em- 
ployed, particularly  oxide  of  zinc  with  an  equal  quantity  of 
starch  or  French  chalk,  or  boric  acid  mixed  with  four  or  five 
parts  of  the  same  substances.  In  chronic  cases,  where  there  is 
little  discharge  and  much  thickening  and  scaHness,  more  stimu- 
lant and  irritating  preparations  may  be  employed,  and  especially 
those  of  tar,  creosote,  oil  of  cade,  liquor  carbonis  detei^ens,  and 
carbolic  acid.  They  may  be  added  to  the  other  lotions  or  oint- 
ments just  mentioned — e.^r.,  ung.  picis  liq.  ^ss,  or  3j.  to  ung.  zind 
or  ung.  plumbi  ,^j. ;  or  liq.  carbonis  detergens  3j«  to  lot.  plumbi 
or  lot.  calaminse  §vj. ;  or  they  may  be  used  alone  in  inveterate 
and  troublesome  cases — e.g.,  ung,  picis  liq.  5ss.  or  liq.  carbonis 
detergens  3ss.  to  aq.  Jvj.  Ichthyol  also  gives  good  results  as  an 
ointment  (3j.  to  vaseline  Jj.),  or  as  a  lotion  (3j.  to  5vj.). 

Most  of  these  methods  of  treatment  will  relieve  the  itching 
which  accompanies  the  disease.  8ti*onger  sedatives  are  sometimes 
employed — for  instance,  cocain  ;  but  the  exposed  surfaces  render 
such  applications  very  unsafe. 

The  internal  treatment  of  eczema  must  be  directed  to  correct- 
ing every  fault  in  the  digestion  or  general  health  that  may  be 
detected.  Gastro-intestinal  troubles  of  children,  and  dyspepsia 
in  others  must  be  treated  by  suitable  remedies;  delicate  and 
anaemic  patients  should  take  iix)n,  cod-liver  oil,  quinine,  Ac.  If 
gout  is  a  fact  in  the  patient's  history,  laxative  salines  should  be 
given ;  but  it  is  not  right  to  prescribe  for  gout  unless  there  are 
some  other  indications  than  the  eczema  itself.  Internal  treat- 
ment may  be  called  for  to  allay  the  terrible  itching  of  some  oases ; 
for  this  purpase  chloral  and  potassium  bromide  are  most  useful ; 
the  former  especially  in  children — for  instance,  2  or  3  grains  in 
syrup  to  a  child  of  six  mouths  given  at  bedtime  and  repeated 
near  midnight ;  and  the  bromide  in  older  people.     Hyoscyamus, 
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or  tincture  <4  hope,  may  be  also  given,  and  quintae  seems  to 
all&j'  itching  in  eczema  aa  well  as  in  chronic  urticaria. 

Of  Hpecifics  for  eczema  there  are  few.  Arsenic  is  undoubtedly 
of  great  value  in  many  cases,  bat  not  in  all.  It  is  most  suited  to 
chronic,  frequently  recurring  cases,  and  least  so  to  acute  eruptions. 
Recurrences  are  often  checked  at  once  by  its  exhibition.  It  ahould 
be  given  after  meals  in  small  doses  gradually  Increased.  There 
is  no  other  remedy  that  has  gained  much  reputation  as  a  specific 
in  eczema.  Crocker  has  seen  good  results  from  spirits  of  tur- 
pentine, given  in  doses  of  10  to  30  rnin'T""  in  mucilage,  three 
times  daily  after  meals,  the  htst  dose  not  later  than  6.30  p.m. ; 
water,  or  barley  water,  must  bo  drunk  freely  during  the  time. 
He  has  also  had  success  in  inveterate  cases  with  another  in- 
direct method  of  treatment — namely,  counter-irritation  over  the 
neck  or  loins  with  mustard  or  blistering  fluid,  in  order  to  influence 
the  vasomotor  system.  Malcolm  Morris  recommends  antimony 
in  small  doses. 

In  acute  eczema  the  diet  should  be  that  of  a  febrile  case, 
chiedy  milk  and  farinaceous  food.  In  chronic  cases  very  little 
alteration  is  required.  Stimulants  should  be  used  in  moderation 
only  ;  and  salt  meats,  as  likely  to  increase  thirst,  may  be  well 
avoided.  The  patient  should  of  course,  abstein  from  any  food 
that  ohviously  disturbs  digestion. 

The  treatment  of  eczema  in  particular  localities  may  be  briefly 
mentioned. 

Setdp. — Cut  the  hair  short,  remove  crusts  by  oil  or  poultices ; 
apply  weak  iodoform  ointment  in  pustular  cases,  or  a  mixed 
ointment  of  zinc  oxide,  lead  acetate,  and  dilute  mercuric  nitr&t« 
ointment  (ung.  metallorum).  In  drier  eczema,  mixed  with  sebor- 
rbcea,  use  tarry  applications — e.g.,  liq.  carbonis  detergens. 

Hairy  parU  of  (A«/o«.— Out  tlie  hair  and  shave  as  soon  as  it 
can  be  borne,  then  use  astringent  ointments ;  extract  the  hairs 
if  pustules  form  around  them. 

Lips. — Mild  astringent  ointments  of  lead,  zinc,  w  yellow  oxide 
of  mercury,  Crocker  recommends  a  formula  by  Hebra — viz., 
acid,  carboi.  3ij. ;  glycerini,  etheris,  aa.  Jj. ;  sp.  vini  rect.  Jvj. 

Palma. — After  removal  of  crusts,  apply  the  ointment  spread 
upon  strips  of  lint  separately  to  each  finger,  and  fit  a  kid  glove 
over  all.  In  chronic  cases  remove  the  thickened  epidermis  by 
the  use  of  salicylic  acid  plaster  or  by  soaking  with  pancreatic 
emulsion  (Crocker),  or  papain  {M.  Morris).  Salicyhc  acid  or 
mercurial  ointments  may  then  be  applied. 

Nailt. — Eczema  of  the  nails  is  rare  ;  they  have  a  dirty,  yellowish 
colour,  and  are  pitted,  grooved  longitudintUly,  thickened,  thinned, 
or  split.  Apply  mercurial  ointments,  or  those  of  salicylic  acid, 
or  of  tar,  wrapping  up  the  ends  of  the  flngers  completely. 

Legs. — This  often  results  from  varicose  veins.     Keep  the  patient 
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in  the  recumbent  position  and  raise  the  legs ;  or  bandage 
fidly  from  foot  to  knee,  or  use  Martin's  rubber  bandage.     Appfy 
astringent  ointments  or  lotions. 


IMPETIGO. 

This  name  was  formerly  applied  to  many  pustular  eruptions,  but 
it  is  now  almost  limited  to  one  on  the  scalp,  and  to  an  eruption 
which    has   been    separately    described   as   Impetigo   contagioia. 
What  is  considered  distinctive  of  I.  contagiosa  is  the  occurrenoe 
of  flat  vesicles,  enlarging  into  pustules  from  a  quarter  to  half 
an  inch  in  diameter,  with  scarcely  any  surrounding  inflammation. 
They  occur  especially  on  the  face,  about  the  mouth,  nose,   and 
chin,  and  in  the  occipital  region.     They  are  often  few  in  number 
and  discrete  ;  and  they  appear  to  cause  similar  lesions  by  contact 
in  other  parts  of  the  skin,  or  in  other  persons.     It  is  admitted 
that  they    often   coexist   with   pediculi  capitis,    which    are  the 
commonest   cause   of   Impetigo  capitis  of  children,  and  whether 
there  is  any  cause  of  contagion  in  the  pus  more  than  is  contained 
in  pus  from  other  sources,  remains  to   be   be  seen.     Pyogenic 
organisms,  especially  streptococci,  are  present. 

Impetigo  of  the  scalp  forms  thick  crusts  of  yellowish,  or 
greenish-yellow  colour,  matting  the  hairs  together;  it  is  most 
marked  in  the  occipital  region  when  due  to  pediculi.  The  sub- 
occipital glands  are  generally  enlarged  and  may  suppurate. 

Treatment. — In  all  cases  pediculi  should  be  sought  for  ;  their 
occurrence,  past  or  present,  is  often  shown  by  the  nits  adherent 
to  the  hair  {see  Phtheiriasis).  Apart  from  the  cure  of  pediculi, 
the  local  lesions  of  impetigo  may  be  treated  by  removaJ  of  the 
scabs  and  the  use  of  a  dilute  white  precipitate  ointment  (1  to  4), 
or  the  mixed  ointments  of  zinc,  lead,  and  mercury.  Tonics,  such 
as  cod -liver  oil  and  iron  wine,  are  often  desirable  at  the  same  time. 

Ecthyma. 

Ecthyma  is  a  somewhat  similar  suppurative  lesion,  consisting 
of  scattered  pustules  with  resulting  scabs  on  the  trunk  and  eictre- 
mities,  and  occurring  in  cachectic  and  anaemic  persons.  The 
lesion  is  deeper-seated  than  impetigo  and  extends  to  the  cerium, 
and  there  is  more  red  areola  around  the  pustule  and  scab.  Pyo- 
genic organisms  are  found  in  them.     The  treatment  is  similar. 

LIOHEN. 

This  term  has  been  long  in  use  to  signify  any  sort  of  papular 
eruption,  and   on   this  view  a  number  of   species  used    to    be 


described  which  are  now  classed  with  other  diaeases.     The  name 
is  reserved  for  a  quite  small  numher  of  complaints. 

LlCHXH   SCBOFULOSUa. 

An  eruption  consisting  of  small  papules,  at  fiitit  red  of  pink, 
later  fawn-coloured  or  almost  yellow,  arranged  in  roundish 
groups,  or  circles,  or  segments  of  circles.  On  ihe  older  papules 
a  minute  scab  is  formed,  and  after  a  time  the  papules  subside  and 
leave  only  a  yellowish  pigmentation.  They  occur  on  the  trunk, 
especially  at  the  aides,  and  rarely  on  the  limbs  ;  the  occurrence 
on  the  limbs  is  more  frequent  in  children  than  in  adulte.  Itching 
is  absent,  or  very  alight.  The  disease  progresses  by  the  appear- 
ance of  fresh  crops  of  papules  from  time  to  time,  ao  that  it  may 
last  for  months  or  years. 

The  chief  factor  in  its  etiology  seems  to  be  the  condition  of 
health  known  as  scrofulous  or  strumous ;  many  patients  have 
enlai^ed  lymphatic  glands,  caries,  or  other  bone  lesions,  or 
ulceration  of  the  skin ;  but  phthisis  is  not  common.  It  occurs  in 
both  sexes,  but  has  been  seen  more  often  in  males.  It  is  most 
common  in  children,  and  I'are  after  early  adult  a^e. 

According  to  Kaposi  the  lichen  papule  is  formed  by  an  infiltra- 
tion of  cells  in  the  papille  round  the  follicle,  and  the  central  scale 
by  a  collection  of  epidermis  at  its  dilated  orifice. 

The  Treatment  consists  of  the  use  of  cod-liver  oil  internally ; 
and  externally,  either  cod-liver  oil  (Ilebra)  or  some  other  emol- 
lient, such  as  vaseline,  or  vaseline  with  liq.  plumb,  subacet.,  thymol, 
or  oil  of  cade  (Crocker). 

LioHXH  Rub  EH. 

This  is  known  in  two  forms — Lichen  ruber  planw  and  Lic/un 
ruler  aeuminalua,  of  which  the  former  is  raate  common  in  Eng- 
land, and  the  latter  appears  to  be  more  often  seen  in  Vienna. 

L.  planus  consists  of  raised  flat  patches  of  a  dull  red  colour,  and 
a  sui^ace  smooth,  shining  or  covered  with  quite  small  scales. 
The  patches  arise  from  the  aggregation  of  papules,  which  are  at 
first  discrete,  and  then  become  continuous  by  the  growth  of  fresh 
papules  in  the  intervening  spaces.  The  papules  are  flat,  wtiining 
and  angular,  sometimes  with  a  minute  depression  in  the  centre. 
The  eruption  is  more  or  less  symmetiical,  and  appears  first  on 
the  wrists  and  forearms,  and  on  the  inner  side  of  the  knees, 
and  then  on  the  extensor  surface  of  the  arms  or  legs,  the  ankle, 
foot,  the  flank,  hip,  and  lower  part  of  the  abdomen.  Italso  tends 
to  appear  on  parts  subject  te  pressure —  for  instance,  the  waist,  the 
legs  where  the  garter  presses,  and  the  palms  and  soles  :  but  in  these 
last  two  situations  there  is  only  a    general   thickening  of    the 
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epidermu),  with  white  ^pots  whei'e  the  hoi-nj  layer  is  craekii 
The  nth  on  tlie  akia  U  often  iuisociated  with  white  spots 
Uiugue  and  iimer  side  of  the  cheeka.  The  heed  and  face  are  eaii 
uever  to  ho  afieoted.  Tliere  is  only  niodarate  itching,  and  the  h(«lth 
IB  inlliteiic.<<.i)  simply  in  proportion  to  the  extent  of  skin  inTolvw). 
In  geiienUised  exteusive  disense  marasmus  and  death  may  enfiue. 
When  the  lesions  subside  they  leave  a  very  persistent  stain. 

£.  iKumituUiu  begins  with  coiiical  red  papules,  capped  with 
scivbs,  which  are  at  first  widely  separated  ;  but  as  more  and  aton 
of  the  intervening  skin  is  affected,  continuous  patches  are  formed. 
It  may  develop  mpidly  over  the  whole  of  the  body,  or  begin  in 
tlie  flexures  tilone.  Kventunlly  the  whole  skin  mav  become 
reddened,  scaly,  thickened,  and  infiltrated  :  the  skin  of  the  palniSr 
soles,  fingers,  and  toes  is  deeply  fissured,  and  the  nails  are  rougl 
thickened  and  broken,  or  thin  and  brittle. 

etiology. — In  many  cases  no  cause  can  be  discovered;  iirl 
others  wony,  anxiety,  insufficiency  of  food,  ic.,  huve  preceded^ 
the  disease.  It  is  most  common  between  the  ages  of  twenty  ""4, 
fifty,  and  rarely  attacks  children.  English  cases  have  been  mon| 
common  in  men,  and  the  Vienna  cases  in  women. 

Pathology.— The  inflammatoi-y  process  in    L.    planus 
round  a  sweat  duct  in  the  upper  part  of  the  corium,  and  this  is 
followed  by  thickening  of  the  rete  Malpighi  and  its  extension 
downwards  between   the  papillae.     In    the  acuminate  form    the 
hair-follicles  are  the  centre  of  inflammation. 

Treatment. — The  treatment  is  not  unlike  that  of  psoriasis. 
Interwilly  lu-senic  Khould  be  given  stendily  in  full  or  increasin{[ 
doses  for  a  considerable  time;  it  is  most  successful  in  chronic 
cases,  and  lees  certain  in  acute.  The  local  treatment  consists  in  ^e 
use  of  tarry  prepaifitions,  such  as  ung.  picis  liq.,  ung.  creosoti, 
liq.  carboniH  detergens,  thymol,  and  carbolic  acid.  If  there  is 
much  hyperteroia  more  soothing  applications,  such  as  lead  or  linc 
lotions,  may  be  desirable  for  a  time.  The  general  health  also 
requires  attention;  bodily  and  mental  rest,  nutritious  food,  the 
usual  tonics,  and,  perhaps,  change  of  air. 

OrHKEt  Skin  Diseases  debcsibko  as  Lichen. 

£.  nffl;>^  and  £.J^nu«  are  papular  forms  of  eczema;  L.Kvidua  I 
is  purpura  round  the  Itair-follicles ;  L.  urticalue  is  urticaria  in 
children ;  i.  eircurmeripttia  vel  ciroinatua  is  now  recognised  as  a. 
Seborrhaa  ;  L.  piiarU  is  now  called  keratosis  pilaris ;  but  Orocker 
describes  under  the  title  Lichen  pUarie  a  very  rai-e  disease,  th» 
Lichen  apiniilotm  of  Devergie,  an  inflammatory  disease  of  the    ' 
hair-follicles,  in  which  a  spiny  epidermic  peg  occupies  the  centre    ' 
of  the  papule.     It  is  to  be  treated  by  alkaline  baths,  and  subae- 
quent  friction  with  soap  liniment. 
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PBUBiaO. 

Xbia  is  a  papular  disease  accompanied  with  severe  itohing 
(prurio,  I  itch).  It  must  be  distinguished  from  pruritu*,  which 
means  simply  the  sensation  of  itching,  and  not  structural  change. 
Thus,  we  have  pruritus  in  prurigo  itself,  but  also  in  eczema,  in 
jaundice,  and  in  other  conditiooH.  One  disease  that  is  o^en 
described  as  prurigo  (P.  lenilU,  P.  pedictdaria,  PhtAeiriagia)  is 
obviously  the  result  of  the  irritation  of  the  body-louse,  and  I  shall 
speak  of  it  when  treating  of  parasites.  Prurigo  consists  origin- 
ally of  minute  papules  in  the  skin,  which  are  at  first  not  so  much 
visible  as  palpable,  having  the  colour  of  the  skin,  and  only  later 
becoming  pink  and  red.  They  are  not  collected  in  groups  but 
scattered.  As  they  are  accompanied  by  severe  itching,  they  are 
soon  Bcratched,  the  heads  of  the  papules  are  removed,  and  a  small 
blood-scab  is  the  result.  More  violent  scratching  leads  to  en- 
largement of  the  papillie,  thickening  and  roughening  of  the  skin, 
the  natural  furrows  are  deepened,  the  surface  is  covered  with 
mealy  scales,  the  downy  hair  is  destroyed,  and  when  the  hand  la 
passed  over  the  skin  it  feels  like  a  nail-brush  or  like  rough  brown 
paper.  Besides  the  excoriation  of  the  papillie,  more  extensive 
scratch-marks,  abrasions,  and  scara  may  be  caused,  and  other 
secondary  lesions,  such  as  eczematous  patches,  urticaria,  pustules, 
enlargement  of  the  femoral,  axillary,  or  elbow  glands,  and  finally, 
more  or  less  deep  pigmentation  of  the  skin. 

The  parts  first  affected  are  the  extensor  surfaces  of  the  legs  and 
arms,  especially  the  former.  The  chest,  back  and  front,  the  abdo- 
men, and  gluteal  regions  ai^  all  affected,  even  a  few  papules  may 
appear  on  the  face ;  but  the  flexui'es  of  the  elbow  and  knee,  the 
axillie,  the  genitals,  the  ankles,  wrists,  palms,  and  soles  are  always 

iEtlologr. — It  is  more  common  in  males  than  in  females,  and 
among  the  poorer  classes.  Different  statements  are  made  as  to 
the  influence  of  cold,  but  it  Is  certain  that  winter  cold  does  cause 
in  some  people  a  pruriginous  condition,  especially  of  the  legs 
(P.  hyemalu).  It  commonly  begins  in  infancy,  and  continues, 
unless  vigorously  treated,  for  the  rest  of  life. 

Varieties. —P.  miiis  and  P.ferox  have  been  described:  they 
appear  to  differ  only  in  intensity.  Hebra  regarded  as  a  special 
and  incurable  form  the  very  intense  cases  whid^  he  saw  in  Vienna ; 
but  there  seem  to  be  cases  intermediate  between  those  and  the 
milder  forms  commonly  seen  in  England. 

FatholOKT- — The  early  change  is  an  exudation  into  and  above 
the  papilla  of  leucocytes  or  serum,  which  also  infiltrate,  and  lift 
up  the  epidermis.     As  to  its  origin  beyond  this,  little  is  known. 


PSORIASIS. 
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If  recovery  takes  place,  there  may  be  a  relapse ;  hut 
the  <liaea.se  is  often  peraistent,  and  death  occurs  from  marasmus, 
diaiTh<Ea,  pneumonia,  or  bronchitis. 

It  occurs  in  both  eexes  and  at  all  ages,  but  is  comparatively 
rare  in  children. 

Anatomr- — According  to  Crocker,  it  is  dermatitis,  at  first 
superficial,  but  afterwards  involving  the  whole  depth  of  the  skin, 
an<l  resulting  in  new  connective  tissue,  cicatricial  contraction  of 
the  same,  pigmentation,  hyperplasia  of  ebtstic  fibre  bundles,  and 
obliteration  of  the  papillte,  and  of  the  sudarifiai-ous  and  sebaceous 
glands. 

DiagnosiB. — Pityriasis  rubra  has  certain  pointa  of  similarity 
with  eczema,  psoriasis,  and  pemphigus  foliaceus.  From  the  first 
it  is  distinguished  by  the  extent  of  body  involved,  by  the  absence 
of  secretion,  and  by  papery  swilea  inst^id  of  yellow  crust*  ;  from 
psoriasia  by  the  extent,  by  the  absence  of  infiltration,  and  by  the 
scales  not  being  massed  into  thick  flakes ;  from  pemphigus  foivj,- 
Mus  by  the  absence  of  bullie  with  discharges  preceding  the  scales. 
Fi-om  lichen  ruber,  also,  it  is  distingui^ed  by  the  alwenee  of 
papules  and  of  infiltration.  Some  of  the  forms  of  dermatitU 
mentioned  below  (p.  930)  may  resemble  it  closely. 

Treatment. — Emollient  applications  are  mostly  recommended, 
such  as  olive  oU,  Hnimentum  calcis  with  zinc  oxide  and  calamine, 
lead  and  zinc  ointments,  glycerine  of  lead  subacetate,  or  lactitte 
of  lead ;  or  weak  tarry  preparations,  such  as  carbolic  oil,  or  liq. 
carbonis  detergens  in  vaseline  (1  in  8,  Pye-Smith),  or  ichthyol  soap. 
But  stronger  tar  preparations  may  be  too  irritating.  The  applica- 
tions must  be  frequently  made  over  a  long  period.  Internally, 
tonics  and  nutritious  diet  must  be  given,  and  in  the  older  cases 
arsenic  is  of  value. 


Other  Skin  Diseasbb  called  Pittriasis. 

P.  capitis  is  a  form  of  seborrhtea  ;    P.   verncolor  is  due  to  the 
growth  of  a,  fungus,  and  is  now  called  Tinea  i-ersicolor. 


i 


PS0BIA8I8. 


This  disease  consiste  in  the  foimation  of  raised  red  patches, 
covered  with  thick,  silveiy- white  adhei-ent  scales.  In  a  great 
number  of  instances  the  lesions  appear  first  ou  the  knee  over  the 
pateUa,  ligamentum  patellie  and  tubercle  of  the  tibia,  and  on 
the  elbow  over  the  olecranon.  It  begins  with  papules,  which 
enlarge  into  round  flat  plaqueis ;  quite  early  the  papule  is  seen 
to  be  covered  with  an  opaque  scale,  and  with  ite  enlargement  in 
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size,  the  scale  becomes  thicker,  especially  in  the  centre,  and 
silvery-white  in  appearance.  The  scale  is  rather  firmly  adherent, 
and  coextensive  with  the  red  plaque,  so  that  the  red  colour  can 
often  only  be  seen  at  the  edge.  If  the  scale  is  removed  it  leaves 
a  shining,  moist-looking,  but  actually  dry  bright  red  surface,  in 
which  examination  with  a  lens  will  show  a  number  of  deeper  red 
points,  the  hypersemic  papillae.  The  patches  are  at  first  roundish 
or  circular,  and  enlarge  to  half  an  inch,  an  inch,  or  more  in  dia- 
meter ;  fresh  patches  come  out  near  the  first  or  in  other  parts  of 
the  body.  If  a  patch  becomes  very  large  it  may  heal  in  the 
centre,  and  thus  form  a  ring ;  coalescence  with  other  rings  will 
produce  serpiginous  or  gyrate  figures.  The  patches  may  spread 
suflSciently  to  cover  large  areas  of  the  body  continuously,  so  that 
the  original  shape  of  the  spot  cannot  be  detected.  The  old 
names  given  to  indicate  these  different  stages  have  little  more 
than  a  descriptive  value,  such  as  P.  puncUUa,  P,  guttata,  P.  cir- 
cinata,  P.  gyrata,  P,  diffusa,  P,  univeraaUs, 

Next  to  the  knees  and  elbows,  the  adjacent  extensor  surfaces 
of  the  leg  and  forearm  are  most  commonly  affected,  and  then  the 
thighs,  back,  loins,  chest,  and  abdomen;  and  in  all  regions  a 
very  striking  symmetry  is  observed.  The  face  and  scalp  are  not 
often  attacked,  and  the  palms  and  soles  rarely.  The  nails  are  not 
infrequently  involved  :  they  become  variously  altered,  opaque, 
thickened,  pitted,  furrowed  transversely  or  immensely  thickened, 
and  discoloured. 

The  amount  of  scale  varies  in  different  instances  or  in  the 
same  case  at  different  times.  In  P.  rvpioidea  the  scales  are 
heaped  into  small  conical  masses,  each  on  its  circular  base.  The 
eruption  is  always  dry,  never  moist  or  scabbing  as  in  eczema. 
Itching  is  variable,  but  not,  as  a  rule,  severe.  The  general  health 
is  often  perfectly  good,  or  even  robust. 

The  disease  breaks  out  spontaneously,  often  in  early  childhood, 
and  even  if  not  treated  subsides  after  three  or  four  months,  to 
recur  again  after  a  quite  uncertain  interval.  Sometimes  the 
recurrence  is  twice  a  year  ("  spring  and  fall  "  as  it  is  often  ex- 
pressed), or  a  period  of  years  may  intervene.  In  other  cases  a 
slight  amount  of  eruption  persists,  and  extensions  take  place 
from  time  to  time.  During  recovery,  pigment  stains  mark  the 
situation  of  the  patches,  especially  after  the  use  of  arsenic. 

iEtiology. — It  affects  both  sexes,  and  nearly  all  ages ;  but  it 
more  commonly  begins  in  early  life.  The  only  other  certain  fact 
in  its  causation  is  that  it  is  hereditary ;  the  view  that  gout  and 
scrofula  are  causative  antecedents  has  little  in  favour  of  it. 

Pathology. — It  is  an  inflammation  of  the  papillae  and  corium 
with  increase  of  the  rete,  downgrowth  of  the  same  between  the 
papillae,  which  appear  correspondingly  enlarged,  and  increase  of 
the  homy  layers. 
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Dlagiiosli, — In  most  cases  it  cnnnot  be  mistaken.  Patches  ctf 
diy  toz«ma  may  resemble  it,  but  the  edges  ai«  not  so  sharp  and 
the  ecalee  are  not  so  thick  and  silvery.  In  psoriasiB  of  tbe  ecalp 
the  scales  are  often  yellow,  and  look  Kke  impetigo  crusta ;  but 
psoriasis  spreads  beyond  the  scalp  on  to  the  forehead  or  neck, 
and  there  is  always  psoriasis  of  some  other  part  of  the  body 
which  will  be  distinctive.  These  last  two  points  will  also  serve 
as  between  psoriasis  and  adxtrrhaa.  The  features  of  lichen 
ruber  and  pityriasis  rubra  have  been  sufficiently  described. 
Patches  of  tinea  circinata  may  look  like  psoriasis,  but  their  small 
number,  want  of  symmetry,  small  scales,  and  the  results  of 
microscopic  examination  will  show  their  nature.  Ltaput  erythe- 
maionu  is  reoogniaed  by  its  position  on  the  face,  tiie  greater 
thickening  of  the  skin,  the  sebaceous  plugs,  and  the  scars ;  and 
acaly  tjfphUida,  by  the  small  size  of  the  lesion,  the  slight  scali- 
nees,  the  browner  colour,  and  the  concomitant  symptoms. 

Trsatment. — The  best  treatment  is  a  combination  of  internal 
and  external  remedies,  but  one  of  these  alone  will  suffice  in 
some  cases.  iTUemaUy,  arsenic  is  most  frequently  suocesaful ; 
it  may  be  given  in  the  usual  way — that  is,  increamng  doses  of 
liquor  arsenicalis,  beginning  with  S  or  5  minims,  and  stopping  at 
10  or  15  minims,  always  after  meals.  Other  forms  in  correspond- 
ing doses,  arsenious  acid  in  pills,  liq.  arsen.  hydrochl.,  or  liq.  sod. 
arseniatie,  may  be  equally  well  employed.  Some  other  drugs 
are  said  to  be  also  of  use ;  carbolic  add  inl-grain  doses  (Kaposi) ; 
turpentine  in  10  to  30  minim  doses  (Orocker),  and  iodide  of 
potassium.  The  last  requires  to  be  given  in  very  large  quantities, 
and  cannot  always  be  bco^e. 

The  best  exUrwd  treatment  is  that  by  tar  and  allied  prepara- 
tions: ling  picis  liquidee,  creosote  ointment,  ointment  of  cade 
oil  {3i-  to  5iv.  to  i5j.),  or  liq,  carbonis  detergens  (Jij.  to  %].).  The 
preparation  should  be  both  rubbed  into  the  part  and  left  in 
contact,  the  hmbs  being  enveloped  in  old  flannels  to  prevent 
staining  of  the  clothes.  If  the  scales  are  very  abundant  it  may 
be  necessary  to  remove  them  first  by  the  use  of  alkaline  baths, 
the  wet  pack,  soft  soap,  or  vaseline.  Besides  the  tany  prepara- 
tions mentioned  above  some  others  are  efficacious :  dirysarobin 
ointment,  which  must  be  used  with  caution,  as  it  often  sets  up  a 
dermatitis  beyond  the  llmite  of  its  application,  and  stains  the 
hair  and  clothes  of  an  orange  or  golden  colour ;  pyrogallic  acid 
(3ss.  or  7>y  to  5j,  of  benzoated  lard),  which  must  be  used  over  a 
small  area  at  a  time.  Crocker  also  recommends  turpentine  or 
oleum  pini  sylveatris,  alone  or  diluted  with  olive  oil.  Thyroid 
extract  was  first  used  for  psoriasis  by  Bramwell,  who  observed 
that  in  patients  with  mysccdema  under  treatment  by  this  extract, 
the  skin  desquamated.  Sometimes  good  results  (mve  followed,  at 
others  the  method  ba^  ^iled- 
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It  hae  been  stated  tiiat  many  patients  are  in  robust  health  ;  if 
thiR  is  net  the  case,  any  defect,  such  as  uiuBmia  or  strumous 
delicacy,  should  be  met  by  ii'on,  cod-liver  oil,  or  quinine,  which 
need  not  interfere  with  the  specific  arsenical  courfie. 


ANOMALOUS  FOBUS  OF  DERMATITIS. 

Besides  thoae  due  to  the  interna!  administration  of  druge,  other 
cases  of  more  or  less  diffm<e  inflammation  of  the  skin  occur, 
which  it  may  be  difBcult  to  class  with  any  of  the  preceding  forms 
of  disease,  though  their  predominant  features  may  be  those  of 
one  oi'  the  other.  They  may  be  provisionally  called  dermatitis. 
Such,  for  instance,  are  the  eruptions  produced  by  the  irritation 
of  some  plants,  especially  those  of  the  order  Anacardiatxa,  to 
which  Rhus  toxicodendron,  and  the  Indian  marking-nut  belong. 
Another  form  of  dermatitis  is  one  that  is  occasionally  seen  in 
chronic  Bright's  disease  towards  the  end  of  the  illness  {p.  795). 
It  often  b^ins  as  papules  or  larger  elevated  patches  of  red 
inflamed  skin,  which  ultimately  coalesce,  so  that  the  whole  body 
may  be  covered  with  red  thickened  skin.  Subsequently  desqua- 
mation takes  place,  and  some  cases  have  a  close  resemblance  to 
pityriasis  rubra.  One  may  consider  also  under  the  head  of 
dermatitis  the  cases  of  epidemic  skin  disease  recently  recorded 
(Savill),  of  which  some  were  more  like  eczema,  others  more  like 
pityriasis  rubra. 

It  will  be  observed  how  frequently  dermatitis  is  due  to  some 
kind  of  poison,  either  given  as  a  drug,  or  arising  from  decomposi- 
tion of  food  (ptomaines),  or  from  septic  processes,  or  from  retained 
excretory  compounds. 
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CALLOSITIES  AND  OOBNS. 

These  are  produced  by  friction  and  pressure. 

A  oaUoeily  consiata  of  a  hypertrophy  of  the  homy  layers  of  the 
epidermis,  and  is  familiar  on  the  ball  of  the  great  to*,  the  heel, 
the  hands  of  the  working  man,  of  oarsmen  aud  others,  the  tips  of 
the  fingers  of  those  who  play  the  violin,  &c.  Callosities  of  appa- 
rently spontaneous  origin  have  also  been  seen  occasionally  on  the 
palm  of  the  hand  {Tyhaia  pahue  maiau,  Hebra). 
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The  eom  (clavus)  In  a  local  thickening  of  the  epidermis  result- 
ing Id  a  conical  downgrowth,  which  presses  upon  the  subjacent 
papilhe,  causes  their  atrophy,  and  seta  up  inflammation  and 
hypertrophy  in  the  surrounding  papilltp.  Corns  are  common,  as 
is  well  known,  on  the  toes,  especially  the  outer  aide  of  the  little 
toe,  the  dorsum  and  the  sides  of  the  other  toes.  The  pain  of  the 
ordinary  com  is  largely  due  to  the  little  plug  being  driven  down 
on  the  cutis  beneath,  but  spontaneous  shooting  pain  is  often 
present.  When  the  com  lies  between  two  toes  and  is  kept  con- 
stantly moist,  the  thickening  is  leas  marked ;  but  the  inflamma- 
tion is  more  obTioua,  and  the  part  is  often  extremely  tender  (loft 
eom).  Occasionally  corns  will  inflame  and  ulcerate,  or  a  cyst  or 
bursa  forms  under  the  corn,  constituting  a  bunion. 

Trafttmont. —  Corns  may  be  cured,  and  almost  entirety  pre- 
vented, by  the  use  of  properly  shaped  hoots.  The  sole  should  be 
aa  large  aa,  or  slightly  larger  than,  the  sole  of  the  foot  as  it 
shapea  iteelf  in  the  at^nding  position  with  the  weight  of  the 
body  upon  it.  If  the  boot  sole  is  narrower  than  the  sole  of  the 
foot,  the  upper  leather  must  be  in  tight  contact  with  the  edge  of 
the  foot  in  any  movement,  and  constant  friction  is  the  result. 
The  inner  edges  of  the  aole  should  be  atraight,  and  pointed  boots 
should  be  strictly  avoided.  If  corns  have  formed,  they  must  be 
treated  by  soaking  in  hot  water,  and  shaving  with  a  sharp  knife 
or  razor,  when  the  dry  white  plug  will  be  met  with  and  can  bo 
removed.  A  (X)m  plaster  may  then  be  worn,  or  the  toe  may  be 
simply  strapped  with  a  good  linen  plaster  like  Leslie's,  by  which, 
with  properly  conatructed  boots,  the  friction  will  be  reduced  to  a 
minimum.  Soft  corns  may  also  be  carefully  shaved,  and  preeaure 
removed  by  ootten  wool  between  the  toes,  or  by  a  turn  or  two  of 
narrow  strapping  below  the  com.  Salicylic  acid  in  a  two  per 
cent,  ointment,  or  sahcylic  acid  plaster,  is  effectual  in  removing 
the  thickened  epidermis,  and  the  tender  foot  may  be  beneflted  hy 
the  use  of  alum  or  tannic  acid  lotions.  But  in  all  cases  a  suffi- 
ciently broad-toed  boot,  with  a  wide  sole  and  a  low  heel,  is  the 
one  requirement  for  permanent  relief. 


I0HTHTOBI8. 

In  this  diaease  the  skin  is  dry  and  rough  from  thickening  of  the 
epidermis.  It  is  congenital,  though  it  is  not  seen  until  some 
weeks  or  months  after  birth,  and  it  occasionally  runs  in  famiUes. 
In  its  mildest  form  (Xerodermia,  dty  skin)  the  skin  is  rough,  dry, 
and  dirty  looking,  especially  over  the  extensor  surfaces  of  the 
legs  and  arms.  In  more  pronounced  forms  (Ichthyogie  simplex) 
the  whole  of  the  body  is  more  or  less  affected,  the  limbe  most,  the 
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scalp,  face,  pslms,  soles,  genital  organs,  and  flexures  of  the  jointa 
least.  The  skin  is  not  reddened;  but  it  is  covered  with  thin 
epidermic  scales,  whose  shape  is  more  or  less  determined  hj  the 
folds  on  the  skin,  and  on  the  extremities  inclines  to  &  polygonal 
or  diamond  shape ;  and  along  theee  lines  the  scale  is  partly  de- 
tached, while  within  them  it  is  adherent.  Still,  a  certain  amount 
of  shedding  is  constantly  taking  place.  There  is  an  absence  ot 
perspiration,  but  the  sebaceous  secretion  is  mixed  with  the  epi- 
dermic scales,  and  with  the  adherent  dirt  contributes  to  give  a 
grey,  or  greenish  dirty  appearance  to  the  whole  of  the  akin,  (w  its 
most  affected  parts.  The  health  is  not  afiected  by  it,  but  the 
growth  of  the  patient  is  sometimes  stunted ;  and  eczema  is  a 
common  occurrence. 

There  is  a  gradation  between  this  and  leJUhyotit  hyatrix  {^ana- 

i)ine  skin) ;  but  the  condition  known  under  this  name  is  oftcm 
ocaliaed,  or  unilateral,  and  in  some  cases  follows  the  track  fA 
cutaneous  nerves.  It  consists  of  thick  green  or  greenisb-blai^ 
plates  or  masses  of  hypertrophied  epidermis,  of  square  or  poly- 
gonal shape,  rising  a  quarter  or  a  third  of  an  inch  above  the  skin, 
closely  fitting  together,  like  a  mosaic  pattern.  Under  the  epi- 
dermic masses  the  papilbe  are  hypertro^ed.  Microecopic  exami- 
nation shows  that  in  all  forms  the  accumulated  masses  consist  of 
aggregated  epidermic  scales.  In  Ichthyosis  hystriz  the  papillB 
are  hypertrophied,  and  the  homy  layers  of  the  epidermis  dip 
down  into  the  inter- papillary  spaces.  In  Ichthyosis  simplex  it 
would  appear  that  the  cutis  is  unafiectod. 

Treatment. — Complete  cure  cannot  be  effected,  but  considerable 
relief  can  be  obtained.  The  scales  should  first  be  removed  \fy 
hot  baths,  alkaline  baths,  friction  with  soap,  &£.,  and  then  some 
emollient  application  should  be  kept  consbintly  applied,  such  as 
glycerine  of  starch,  vaseline,  cold  cream,  olive  oil,  dec.  On  the 
cessation  of  the  treatment  the  former  condition  will  return.  For 
the  smaller  growths  of  Ichthyosis  hystrix,  Crocker  recommends 
removing  the  homy  caps,  and  painting  the  base  with  a  saturated 
solution  of  salicylic  acid  in  alcohol. 


KERATOSIS  PILARIS. 

Thb  consists  of  small  papules,  the  size  of  a  pin's  head,  which 
occur  mostly  on  the  extensor  surfaces  of  the  limbs,  and  are  formed 
l^  accumulations  of  epidermis  at  the  mouths  of  the  hair  follicles. 
The  hair  may  pierce  the  centre,  or  more  often  it  is  coiled  up  in 
the  centre  and  broken  off.  The  papules  are  often  brown  or  black 
from  adherent  dirt. 

The  Trmtnunt  is  similar  to  that  of  ichthyosis. 


SCLERODEBMIA. 


(Vemtoa). 


Warta  are  email  excrescences  from  the  skin,  consieting  of 
b^pertropbied  papilln  capped  witb  bomj  epidermis.  They  may 
be  flat,  hemispherical,  or  pointed  :  and  the  larger  may  be  lobulated, 
or  digitate.  Tbey  are  generally  pale  pink,  or  yellowish,  or  pale 
brown  in  ctdour.  They  occur  especially  on  the  hacks  of  the  hands, 
and  are  commonest  in  children  and  young  people.  They  often 
disappear  spontaneously  after  a  long  time. 

Verruca  acwninaia  {C<mdyloma)  occurs  on  the  perineum,  on  the 
glana  penis,  or  labia,  about  the  anus,  mouth,  and  other  moist 
situatione.  Condylomate  are  generally  pink  or  r^,  pointed  or 
club-shaped,  or  variously  modified  in  shape  by  mutual  pressure, 
and  in  moist  situations  secrete  a  whitish  purtform  fluid.  They 
occur  as  the  result  of  irritating  dischargee,  like  those  of  gonarrbcea 
or  soft  sores,  or  rs  the  result  of  friction. 

Tnfttmsnt. — Warts  are  commonly  treated  by  the  application  of 
nitrate  of  silver,  glacial  acetic  acid,  saturated  solution  of  chromic 
acid,  or  other  caustic.  Saturated  solution  of  salicylic  acid  in 
alcohol  frequently  applied  is  also  effectual.  Thorough  cleanliness 
and  astringent  lotions  may  suffice  for  the  acuminate  forma. 
Repeated  doses  of  sulphate  of  magnesium,  2  or  S  grains 
for  children,  or  30  grains  for  adults,  three  times  a  day,  are  said 
by  French  physicians  te  cure  warts,  and  this  is  confirmed  by 
(>ocker. 

Verruca  necrogenioa  is  a  lesion  due  to  inoculation,  sometimes 
certainly  tubercular,  by  blood  or  fluids  from  the  dead  body 
(p.  453). 


OOEWU  OTJTANEUM. 

Homy  growths,  sometimes  several  inches  in  length,  and  gener- 
ally twisted  or  bent,  have  in  rare  cases  been  seen.  They  are,  as 
a  rule,  solitary.  They  consist  of  accumulated  epidermic  layei«  on 
a  base  of  hypertrophied  papilla.  The  Treattnmt  consists  of 
removal  and  cauterisation  of  tiie  base. 


80LEB0DEBMIA. 

Sclei'odermia  (hard  skin)  may  be   general    or  circumscribed. 
These  were  originally  described  as  separate  lesions,  but  it  was 
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aliowu  by  I'ftgge  that  they  are  essentially  the  same,  and  Crocka 
lias  proved  the  identity  of  their  anatomii^  changes. 

Ill  diffiised  tchrodermia  there  is  a  general  hardening  or  indurip 
tion  of  the  skin,  which  begins  moat  commonly  about  the  fai'«^ 
neck,  shoulders,  chest,  and  arms,  and  may  gradually  extend  to  the 
lower  part  of  the  body.  There  is  at  first  no  change  in  colour,  but 
the  skin  is  hard,  rigid,  inelastic,  and  cannot  be  {tinched  up  into 
folds.  As  it  goes  on,  the  movements  of  the  limbs  are  hindered, 
the  joints  are  more  or  less  fixed,  the  chest  is  limited  in  ite 
respiratoiy  movements,  and  if  the  fnce  ia  affected  it  loses  its  power 
of  expression ;  the  mouth  can  he  opened  with  difficulty,  hut  the 
eyelids  often  retain  their  mobility.  Subsequently,  the  akin  be- 
oomes  shiny  and  glossy,  ii-regolar  patches  of  pigment  appear,  luiil 
here  and  there  are  ai-eas  of  vaaculai'  dilatation  giving  a  pink  or 
violet  colour.  The  secretions  of  sweat  and  sebum  are  dimtniahed. 
The  coui'se  of  the  disease  is  alow,  and  it  extends  over  years, 
eventually,  in  many  cases,  aiibsiding  entirely.  During  this  time 
the  patient's  health  is  practically  unaffected,  but  rheumatism  and 
cardiac  troubles  have  been  noted  as  occasional  complicatious.  In 
the  skin  itBelf  eczema,  erythema,  and  ulcei-ation  may  occur. 

In  some  cases,  the  disease  h^ins  with  more  thickening  ae 
(edema  of  the  sldn,  and  this,  according  to  Crocker,  tends  to  result, 
in  an  atrophied,  rigid,  tight  condition,  which  is  much  less  liable  tO' 
spontaneous  recovery  than  the  simply  induiated  forms. 

The  disease  occurs  in  young  adults  and  middle-aged  persons,  lea 
frequently  in  children,  and  hitherto  not  under  the  age  of  thirteen 
months  {see  Sclerema  Neonatorum),  It  is  more  frequent  in  women 
than  in  men,  but  little  is  known  of  its  causes. 

In  circtirnscribed  sclerodermta,  or  morphtea,  there  is  an  un- 
symmetrieal  [latoh  of  two,  three,  or  more  inches  in  diameter, 
fi-equently  con'esponding  to  the  distribution  of  a  nerve.  For 
insbmce,  a  patch  may  occur  over  the  distribution  of  the  suprb- 
orbital  nerve  on  the  forehead  ;  the  trunk  near  the  breast,  and  tha 
limbs,  are  also  common  places  for  the  eruption.  The  patches  are 
irregular  in  shape,  or  may  be  in  the  form  of  bands,  round  or  along 
a  limb.  They  are  of  a  dead-white  ivory  colour,  surrounded  by  a 
violet  or  pink  xone  of  dilated  vessels.  The  skin  is  Rmooth  and 
dry,  and  may  often  be  pinched  up ;  it  may  be  level  with  the  healthy 
skin,  or  below  or  above  it.  The  disease  lasts  several  years,  and 
then  subsides  and  disappears,  or  it  may  extend  into  the  difitised 
form,  or  peraist  in  an  atrophic  condition.  Oircumscrihed  sclero- 
derraia  is  also  more  common  in  women  than  men,  and  can  8om»' 
times  be  referred  to  local  ii-ritation  ae  a  cause. 

Anatomy. — The  epidermis  is  unaffected  except  for  some  pig- 
ment in  the  reta ;  there  is  a  considerable  overgrowth  of  connectiva 
tissue  in  the  corium  and  subcutaneous  tissues  ;  the  deeper  veesela 
are  surrounded  by  numerous  leucocytes;  and  the  superficial  veesets 
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are  often  contrafted  and  empty.  LeuccMytea  alao  aurrouDd  and 
niay  obstruct  the  sweat-gland  ducts,  and  tbe  muscular  fibree  of 
the  skin  are  hyperb'Ophied. 

Treatment. — This  is  not  very  aatiafactory.  The  patient  should 
be  kept  warm  at  all  times,  and  tonic  remedies  should  be  given. 
Locally,  emollient  applications  and  friction,  and  shampooing  to 
restore  the  circulation  in  the  skin  may  be  tried.  Galvanism  has 
also  been  used.     Thyroid  extract  has  been  tried  without  result. 


SOLEBEMA    NEONATORUM. 

This  is  a  peculiar  induration  of  the  skin,  which  is  either  ood- 
genital  or  begins  shortly  after  birth  in  feeble  Infante  with  deficient 
circulation.  It  may  begin  in  the  lower  extremities  and  spread  to 
the  rest  of  the  body,  or  it  occurs  in  scattered  patohea  on  the 
thighs,  buttocJcs,  trunk,  arms,  and  cheeks.  The  affected  parts  feel 
quite  hard  and  firm,  suggestiiig  that  the  subcutaneous  tissue  has 
been  frozen.  The  patches  have  a  well-defined  edge,  are  slightly 
tsiaed  above  the  sunace,  and  sonLetimes  have  a  bluish-red  colour. 
They  only  pit  after  very  prolonged  pressure.  The  children  are 
cold  and  drowsy,  with  small  pulse  and  feeble  respiration.  They 
c^n  die  from  collapse  or  diarrhtea,  but  occasionally  recover. 
The  cause  of  the  change  is  not  well  underetood.  It  may  be 
confounded  with  a  true  adema,  which  pits  readily  on  pressure 
(Crocker). 

Treatment. — The  child  should  be  kept  warm  and  efficiently  fed, 
by  a  nasal  tube,  if  necessary. 


ATROPHIC  CONDITIONS  OF  THE  SKIN. 

Besides  senile  atrophy,  in  which  the  skin  becomesdry,  inelastic, 
wrinkled,  and  ofton  pigmented,  the  following  conditions  may  be 
described  as  atrophy  of  the  skin : — 


ATBOPHODEBHIA  NEUBITIOA. 

This,  the  "glossy  akin"  of  Paget,  follows  upon  neuritis  and 
other  lesions  of  the  nervous  system.  It  is  especially  well  seen  in 
the  fingers,  of  which  the  skin  becomes  smooth,  shining,  dry,  the 
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colour  pink  or  red,  the  whole  finger  tapering,  and  the  nails  carved 
longitudinally  and  transversely.  With  this  is  a  severe  and  per- 
sistent hurning  pain. 


STBIJE  ATBOPHIOJE. 

These  are  the  translucent,  scar-like  lines  which  form  in  parts  of 
the  body  which  have  undergone  considerable  distension,  such  as 
the  abdomen  after  pregnancy  {UnecB  gravidarum,  Unece  allncantea)^ 
the  breasts  after  lactation,  the  abdomen,  thighs,  legs,  and  arms 
after  extreme  anasarra,  and  the  shoulders,  breasts,  and  thighs 
from  obesity,  or  the  presence  of  more  localised  fatty  tumours.  A 
similar  change  may  occur  in  the  skin  without  any  preceding  dis- 
tension, coming  on  spontaneously  and  at  first  without  the  Ibiow- 
ledge  of  the  patient.  It  is  then  seen  mostly  about  the  buttocks, 
thighs,  knees,  and  ankles,  and  may  be  in  the  form  of  lines  or 
spots.  In  all  these  cases  the  skin  is  reaUy  atrophied,  the 
papillse  are  smaller  or  absent,  the  epidermis  thinned,  and  the 
subcutaneous  tissue  and  glands  atrophied.  But  an  early  vascular, 
or  even  hypertrophic,  condition  has  been  observed  in  idiopathic 
cases. 


ATBOPHODEBMIA  PIGMENTOSA. 

{Xerodermia  of  Kaposi,) 

This  is  a  remai'kable  and  rare  disease,  which  consists  of  combined 
atrophy  of  the  skin,  increased  pigmentation,  and  dilatation  of 
the  vessels.  It  occurs  equally  in  males  and  females,  and  has  a 
tendency  to  affect  members  of  the  same  family,  without  being 
actually  hereditary.  It  begins  in  childhood,  with  pigment  spots, 
or  with  erythematous  spots,  which  soon  fade  into  pigment. 
These  form  over  the  face,  neck,  scalp  in  the  temporal  region, 
outer  side  of  the  arm  and  forearm,  and  back  of  the  hand.  The 
pigment  spots  afterwards  become  atrophic,  and  patches  of  white, 
depressed,  shrunken  skin  form  among  them.  These  white  spots 
are  slightly  contracted,  and  difficult  to  pinch  up;  and  subse- 
quently sufficient  tightening  of  the  skin  may  occur  to  depress 
the  eyelids,  and  set  up  conjunctivitis.  On  the  atrophic  area 
there  occur  pink  spots  of  dilated  vessels,  which  gradually  enlarge. 
The  disease  may  remain  stationary  for  a  long  time,  and  never 
spread  to  other  parts  of  the  body  ;  but  eventually  warty  growths 
develop  out  of  either  the  dilated  vessels  or  the  pigment  spots, 
and  these  subsequently  grow  into  tumours  of  an  epitheliomatous 
natuie.     These  fungate,  discharge  or  bleed,  and  other  tumours 
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forming  in  remote  parte  of  the  body,  the  patient  is  carried  off  by 
exhaustion.     No  treatment  is  ctf  any  avail. 

Kaposi  deacribea  a  Xeroderma  alburn  (atrophoderma  albtdum, 
Crocker)  affecting  tfae  leg  from  the  thigh  downwards,  and  some- 
times  the  arm  down  to  the  hand,  in  which  the  skin  is  atrophied, 
and  then  stretehed.     It  begins  in  early  childhood  and  remains 
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Increase  of  pigmentation  arisea  under  ciircumstances  in  which 
byprawmia  is  induced  for  a  longer  or  shorter  time.  The  most 
familiar  is  exposure  to  the  sun  or  to  the  wind  ;  but  in  the  fore- 
going sections  it  will  have  been  noticed  how  frequently  pig- 
mentation is  said  to  follow  upon  the  different  forms  of  dermatitis 
— for  instance,  eczema,  erythema,  pemphigus,  lichen,  and  psoriasis ; 
to  these  may  be  added  erysipelas,  syphilitic  eruptions  and 
ulcerations,  especially  old-standing  ulcers  from  varicose  veins  in 
the  lower  eKtremities.  The  application  cf  blisters  and  mustard 
plasters  is  often  also  followed  by  staining,  a  fact  which  should 
make  one  careful  how  one  orders  these  counter-irritants  to  the 
neck  or  arms  of  young  ladies.  Another  conunon  traumatic  cause 
<^  increased  pigmentation  is  the  scratching  which  is  indulged  in 
to  relieve  pruritus,  especially  that  of  severe  prurigo,  whether 
idiopathic  or  from  the  presence  of  pediculi. 

Some  disorders  of  the  skin  in  which  hypemmia  is  not  a  marked 
feature  are  also  accompanied  with  pigmentation,  such  as  sclero- 
dermia,  Kaposi's  xerodermia,  and  leucodermia,  which  will  be 
described  presently.  As  a  result  of  internal  disease,  we  see  pig- 
mentation of  an  extreme  form  in  Addison's  disease,  to  a  less 
extent  in  some  cases  of  lympbadenoma,  in  the  cancerous  cachexia, 
in  malaria,  and  in  some  cases  of  tuberculosis.  The  possibly 
nervous  origin  of  tiiis  has  been  alluded  to  under  Addisons 
disease  Elxcept  in  this  last  case  (melasma  suprarenale)  it  is  not 
common  to  employ  any  special  name,  but  the  term  melttnodtrmia 
and  e/Uoaama  (from  \Koaim,  to  be  pale  green)  have  been  used,  of 
which  the  former  is  decidedly  preferable.  In  all  the  cases  which 
are  due  to  a  removable  cause,  the  pigmentation  will,  in  its 
absence,  eventually  disappear ;  on  the  otiber  hand,  it  persists  in 
incurable  coses  like  Addison's  disease,  and  increased  pigmenta- 
tion coming  on  in  old  age  does  not,  of  course,  undergo  any 
improvement.      Local  collections  of  pigment  occur,  as  pigment 
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iDolea,  and   pigmented    WHi-ts.      The  special   forms    to    be    liere 
described  are  lentigo  or  epbelis,  and  chloasma  utermum. 

Deficiencies  of  pigmentation  are  §een  in  albinism  and  leoco- 
dermia. 


(Jiphelis.     Freckles.) 

Yellow,  orange,  or  yeUowisb-browti  maculK  appear  on  the  face, 
neck,  forearms,  and  bocks  iif  the  bauds,  from  exjtosare  to  the 
aun  vinder  certain  conditions.  They  are  most  marked  during  tlio 
Eiuumer-time,  and  fade  or  entirely  disappear  during  the  winter 
they  ai'e  first  seen  about  the  age  of  late  childhood,  and  rarely  ii 
advanced  life,  and  they  afiect  especially  people  with  fair  hair  and 
blue  eyee  (santhochroic  type).  Of  a  similar  kind  are  the  mottled 
patches  of  bt'ownish-yellow  pjgmentution  which  are  i»eea  on  the 
fronts  of  the  legs  and  the  bucks  of  the  forearms  of  those  who  ara 
in  the  habit  of  sitting  close  to  a  large  Sxe^-ephdU  ai  igne. 


CHLOASMA    UTERINUM. 

The  pregnant  state,  os  is  well  known,  is  commonly  aooompanied 
by  an  increased  pigmentation  of  the  nipples,  axillie,  and  the  lina 
between  the  umbilicus  and  the  pubes.  In  some  women  a  curious 
band  of  pigmentiitioo  forms,  under  these  ciixnim stances,  on  each 
side  of  the  forehead,  just  below,  but  not  touching,  the  margin  of 
the  scalp.  It  is  narrow  in  the  middle  line,  widens  out  aa  it 
reaches  the  temple,  and  may  extend  over  the  zygoma  on  to  tliA 
cheek  ;  it  is  continuous,  or  broken  into  separate  small  p&tcheBi 
The  colour  is  yellow  or  bi-own.  With  it  may  be  »^isociated  tb* 
familiar  dark  ring  round  the  eyes.  This  frontul  chloasma  i 
times  recurs  with  euch  sucfesaive  pregnancy,  and  disappears 
deliveiy.  It  may  be  due  to  other  uteiine  disturbai 
dysmenorrhiKa- — and  [sometimes  no  cause  can  be  ti'aced. 

Tieatment. — Cori'osive  sublimate  hiks  been  moGt  used  as  a  load 
application,  in  a  solution  of  the  strength  of  one  or  two  grains 
to  an  ounce  of  almond  emulsion  ;  and  also  solution  of  citrio 
acid,  carbolic  acid,  and  other  mild  caustics,  by  which  the 
epidermis  is  removed,  and  with  it  the  pigment.  But  it  t«nds  to 
recur.  Crocker  hopes  bettor  results  from  salicylic  acid  paste,  or 
pla.'^er,  or  a  saturated  solution  of  the  add  in  alcohol  kept  on  fur 
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ALBINISM. 

This  is  a,  congenital  deficiency  of  colour,  not  only  vx  the  skin, 
but  also  in  the  hair  and  in  the  iris  and  choroid.  It  is  at  once 
recognised  by  the  white  hair  and  the  pink  eyea ;  and  there  is 
commonty  intolerance  of  light,  from  the  want  of  pigment  in  the 
latter.  It  occurs  in  dark  races  aa  well  as  in  the  pale-faced  ;  and 
in  i^rious  animab — cats,  mice,  and  others. 


LEUOODEBHIA. 

Scattered  white  patches,  occurring  in  any  part  of  the  body — the 
neck,  chest,  abdomen,  arms,  or  legs — are  known  as  leucodermia. 
The  patches  vary  from  half  an  inch  to  several  inches  in  diameter, 
are  itr^^lar  in  shape,  but  have  convex  borders,  are  frequently 
grouped  together,  and,  gradually  enlarging  into  one  another,  may 
form  convexed  siialloped  borders.  Around  the  margin  of  each 
patch  the  skin  becomes  darker  than  normal,  and  the  colour 
gradually  fades  as  it  is  farther  and  farther  from  the  white  patch, 
until  the  normal  tint  is  reached,  some  half-inch  or  so  away  from 
it.  There  is  thu.s  in  leucodermia  a  double  process :  a  deficiency 
of  pigment  over  a  certain  area,  and  an  increase  of  pigment 
around  it.  Beyond  these  alterations  of  the  pigment,  the  skin  is 
quite  unchanged ;  but  bair  growing  from  leucodermic  pat«bee 
also  loses  its  colour.  The  disease  is  an  acquired  one;  it  is  more 
common  in  hot  climates,  and  among  dark  races,  than  in  England. 
Its  association  with  certain  diseases  has  been  rather  frequently 
noted — viz.,  morphoea,  alopecia  areata,  Addison's  disease,  and 
exophthalmic  goitre ;  but  its  cause  is  otherwise  entirely  unknown. 
Improvement  may  take  place  spontaneously  ;  but  treatment  is  of 
little  avail.  Unsuccessful  attempts  have  been  made  to  develop 
pigment  on  the  white  patches  by  blisters,  ammonia,  or  other 
irritants.  Staining  with  walnut-juice  may  be  used  to  mask  it 
temporarily. 


NEW  GROWTHS  IN  THE  SKIN. 

Under  this  head  are  included  not  only  definite  tumours,  but 
also  certain  infiltrations  with  granulation  tissue  {^anulomata) 
determined  for  the  most  part  by  some  infecting  virus  or  micro- 
organism :   such  are  lupus,  leprosy,  tubercle,  rhinoecleroma,  and 

So 
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fmintNcsift.  Syphiliiles,  which  belong  to  this  groap,  have  I 
already  deecribcKt  (pp,  120,  128).  For  %*BaciiUr  tmnours,  or  n 
tareinrmia,  epithMwma,  rodent  uloer,  and  sarcoma,  Ute  i 
referred  to  works  on  Surgery, 


LUPUS. 

Lupiia  18  a  disease  of  the  iJtin  coneisting  of  a  new  growth  in' 
the  cutis  vera,  which  terminates  in  cicatrisation,  with  or  with- 
out preceding  ulceration.  Two  forms  occur,  which  differ  in 
important  particulars.  They  are  Ifltpm  wlgarta  and  LajiM 
m^lhemato*us. 

LuPCB  VuioAJua. 

This  occurs  in  both   sexes,   and    is   more  common    in   yami||] 
people ;  indeed,  it  more  frequently  begins  bcfoi-e  the  tige  of  thirty, 
and  ite  progress  is  likely  to  be  less  rapid  after  that  age.     It  is 
more  common  among  the  poor  than  among  the  wealthy.     The 
origin  of  lupus  is  still  very  obscure.     Histologically,  it  has  close 
relations  with    tubercle,  but  it    does  not  seem  dinicaJly  to 
associated  with  tubercular  diseases,  and  it  is  not  hereditary.    1 
flubjecta  of  lupus  rarely  suffer  from  the  typical  tubercular  lesioi 
and  some  tubei-cular  lesions  of  the  akin  are  recognised  which 
certainly  not  lupus.    Nevertheless,  there  is  an  increasing  tendi 
to  regard  the  tubercle -baci II ur  as  the  cause  of  lupus. 

It  begins  usually  as  a  small  pinlc  or  brownish-red  spot 
some  part  of  the  face — e.i/.,  the  cheek — which  gradually  enlarges ; 
then  small  nodules  are  felt  in  it,  and  it  becomes  slightly  raised 
above  the  surface.  It  is  rather  sharply  outlined,  smooth  on  the 
surface,  with  a  somewhat  translucent  look,  and  as  it  enlarges  it 
may  have  a  mo;*  yellow  or  orange  colour.  The  nodules  consist 
of  a  vasculoi'  granulation  tissue — that  is,  closely  aggregated  small 
cells,  with  numerous  capillaries ;  and  the  inteirening  tissue  of 
the  cutis  and  the  papillfe  are  infiltrated  with  leucocytes, 
strings  of  cells  form  in  the  course  of  the  lymphatics.  Qianf 
and  ^cilli  identical  with  those  of  tubercle  are  also  found. 

There  is  neither  pain  nor  itching.  The  growth  of  the  dii 
is  slow  ;  it  advances  irregularly  at  its  edge,  and  the  surface 
be  more  or  less  scaly ;  but  it  ultimately  undergoes  one  of 
changes.  Either  it  cicatrises  directly,  by  some  of  the  cells  fori 
ing  fibrous  tissue,  and  others,  together  with  the  normal 
of  the  skin,  becoming  absorbed  ;  or  the  disease  proceeds  to  the' 
Bui-tace,  the  epidermis  is  involved,  the  cells  degenerate  and  break 
down,  and  an  ulcer  is  formed,  which  is  covered  with  purulent 
CFUsta  and  scabs.  In  such  an  ulcer  the  edges  are  raiseii,  theluptm 
nodules  can  be  recognised  in  the  base,  and  the  pus  is  thin  aiull 
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Bcaaty.  In  course  of  time  a  lupus  patch  presents  a  somewhat 
irregular  ammgement  of  fresh  lupus  tissue,  of  crusted  ulcers,  and 
thin,  white,  ill-defined  cicatrices.  The  patch  is  generally  single 
and  unsymmetrical.  It  begins  most  commonly  on  the  face, 
especially  on  the  ata  of  the  noee,  the  edge  of  the  lip,  the  cbeek, 
or  the  eyelid  ;  or  it  attacks  the  ear  or  the  neck.  It  is  much  less 
common  on  the  trunk  or  limbs,  and  rare  on  the  scalp.  The 
mucous  membranes  of  the  noee,  mouth,  hps,  gums,  hard  and  soft 
palate,  epiglottis,  and  larynx,  are  sometiiue«  affected. 

Though  lupus  destroys  the  skin  in  which  it  grows,  it  is  only 
indirectly  destructive  of  other  parts — that  is,  by  pressure  and 
atrophy.  Thus,  if  the  disease  spreads  over  the  face  and  noee, 
in  course  of  time  the  resulting  scars  will  contract,  the  lower  eye- 
lids are  everted,  the  gums  are  exposed,  the  tightly  stretched  skin 
compresses  and  atrophies  the  cartilages  of  uie  nose,  and  much 
deformity  results.  Iliese  effects  were  at  one  time  attributed  to 
actual  invasion  of  the  cartilage  by  the^lupus,  and  its  subsequent 
destruction  by  ulceration,  and  so  a  division  into  iMpas  exetUne 
and  Luput  non-«xedetu  was  made.  But  it  is  probable  that  lupus, 
if  it  sometimes  grows  into  the  subcutaneous  tissues,  rarely 
involves  faacite  and  cartilages,  and  never  bones,  muscles,  oth^ 
deeper  structures,  or  the  internal  organa  Some  cases  of  L. 
extderM  were  no  doubt  tertiary  syphihs  or  rodent  ulcer. 

In  spite  of  the  persistence  <^  the  disease,  the  patients  are 
mostly  in  very  good  general  health. 

Diagnosis. — It  is  distinguished  from  all  ordinary  cutaneous 
affections  by  the  red  infiltration  of  the  skin,  accompanied  by  cica- 
trisation. It  is  most  likely  to  be  confounded  with  cancer,  rodent 
ulcer,  or  tertiary  ^rphilitic  ulceration.  The  diagnosis  is  most 
important  as  between  syphilis  and  lupus ;  in  the  former,  the 
edges  of  the  ulcere  are  not  tuberculatod,  and  the  HTrin  around 
is  often  deeply  pigmented,  the  lesions  are  not  so  extensive,  but 
ulcerate  more  deeply,  and  often  a  gumma  or  deep  suppuration 
precedes  the  breach  of  surface  \  the  lesions  may  he  multiple,  or 
accompanied  by  disease  of  other  parte  of  the  body,  such  as 
periosteal  nodes,  lardaceous  viscera,  &ic. 

Treattneut. — Local  treatment  is  the  only  kind  that  can  be 
with  certainty  efficient.  God-liver  oil  and  tonics  can  at  most 
render  assistance  in  some  cases.  Lupus  is  practically  a  new 
growth,  and  must  he  destroyed.  This  can  be  done  most 
effectively  by  the  oautery,  by  eauetic*,  and  by  Krapi-ng  with  a 
metal  edge  (sharp  spoon) ;  less  certainly,  but  still  sufficiently  in 
some  cases  by  tcarifieatum.  The  principle  of  the  scraping  treat- 
ment is  that  the  lupus  tissue  is  less  resistant  than  the  healthy 
tissue  beyond  it.  The  patient  is  placed  under  chloroform,  and 
with  the  instrument  all  lupus  growth  is  forcibly  removed,  while 
the  firm  healthy  skin  is  left.     With  lunar  caustic  a  similar  result 
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may  be  effected ;  it  will  break  down  aod  destroy  more  readilj 
the  infiltrated  akin  than  the  healthy,  but  it  ia  more  likely  to 
wuDt  repeating  than  a  well-4X>ndu<:ted  scraping.  Crusts  and  sc&be 
must  of  course  be  first  removed,  and  tlie  new  wound  may  be 
dressed  with  zinc  ointment.  Caustic  potash,  arsenical  paste,  and 
acid  nitrate  of  mercury  have  been  also  used,  but  are  very  painful, 
and  require  careful  management  to  prevent  injuring  the  sound 
skin.  Scarification  is  petformed  by  making  hunch^ds  of  punctures 
into  the  afiected  skin,  close  together  and  about  two  lines  in 
depth  ;  and  this  operation  is  often  repeated.  By  this  means 
vessels  are  divided  and  obliterated,  and  the  new  growth  is  more 
or  leas  starved.  It  is  obviously  more  suited  to  parts  that  are  not 
ulcerated.  In  slight  cases  astringent  ointments  or  the  ung. 
hydrarg.  subchlor.  may  render  some  service. 

The  injection  of  Koch's  tuberculin  (aea  p.  469)  occasionally 
gave  good  results  in  lupus.  His  "  new  tuberculin,"  lately  intro- 
duced, has  also  been  beneficial,  especially  in  moro  recent  or  less 
indurated  lesions. 

The  great  difGculty  with  all  methods  ia  to  prevent  the  recur- 
rence of  the  disease,  which  is  probably  due  to  the  perastence,  in 
spite  of  apparently  thorough  treatment,  of  a  small  portion  of 
diseased  tissue. 

Lupus  Erttbihatosub. 

This  form  of  disease  occurs  mostly  in  adults,  especially  between 
the  ages  of  twenty  and  forty,  and  is  more  common  in  women 
than  in  men.  It  consists,  like  L.  vulgaris,  of  bypernmia,  and 
infiltration  with  small  cells,  with  the  same  persistent,  slow 
growth,  and  partial  euro  by  absorption  and  cicatrisation,  but  the 
sebaceous  glands  ara  largely  involved,  so  that  they  become  dis- 
tended, form  comedones,  and  dried  crusts  of  sebum  accumulate 
on  the  surface ;  moreover,  the  skin  does  not  ulcerate,  and  the 
disease  has  a  diSerent  distribution  from  that  of  Lupus  vulgaris, 
and  may  be  far  more  extensive.  Hitherto  the  bacillus  tubercu- 
losis has  not  been  found  in  it.  It  often  begins  as  a  red  patch  on 
the  centre  of  the  nose,  and  spreads  thence  right  and  left  over 
each  side  of  the  nose  to  the  ^eek,  on  which  it  forms  a  broad 
patch.  It  has  then  much  the  outline  of  a  butterfly  or  bat — a 
very  characteristic  feature  of  the  disease.  The  patch  is  red, 
injected,  desquamating,  with  obviously  enlaced  sebaceous  glands; 
the  edge  is  rather  sharply  defined,  irregular,  and  slightly  raised. 
As  it  spreads  at  the  periphery  the  centre  becomes  pale,  and 
ultimately  scars,  without  preceding  uloeration.  The  ears  are 
sometimes  attacked,  and  the  scalp,  in  which  case  the  hair  falls 
out,  and  permanent  baldness  may  result.  The  backs  of  the 
hands,  and  less  often  the  arms,  l^s,  and  trunk,  ore  also  seats  <£ 
the  disease. 
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Lupus  erythematosus  makes  but  slow  progress,  and  lasts  for 
years;  it  is  free  from  pain,  and  itching  is  alight  or  none.  Some 
cases  have  been  seen  of  an  acute  kind,  in  which  a  large  part  of 
the  body  was  rapidly  covered,  and  death  endued  ;  but,  as  a  rule, 
the  disease  has  little  or  no  effect  upon  the  health. 

Trefttment.— 'The  local  treatment  should  be  by  mild  caustics 
and  stimulants : — Tincture  of  iodine  painted  on,  ointments  of 
pyrogaltic  acid  (1  in  8),  of  iodoform  (1  in  16),  of  white  precipi- 
tate, of  yellow  oxide  of  mercury,  of  zinc,  lead,  and  mercury 
{see  p.  92S),  of  litharge  (Hebra's  diachylon  ointment),  or  of  liquor 
carbonis  detergens  (1  in  IfS,  Hutchinson).  Some  cases  require 
milder  preparations,  others  can  bear  the  stronger  ;  in  any  case  the 
applications  must  be  made  regularly  and  perseveringly  over  long 
pwiods. 

TUBEBOULOSIS. 

The  invasion  of  the  akin  by  tubercle  produces  other  results 
besides  lupus.  Verruai  necroyenica  has  been  already  mentioned 
{tee  p.  458),  and  a  tubavular  ulceration  quite  different  from  that 
of  lupus  also  occurs.  The  ulcers  may  be  scattered  over  different 
parts  of  the  body ;  they  are  round  or  oval,  with  pale  <Edematous 
granulations,  and  somewhat  undermined  edges.  Mildly  stimu- 
bting  applications  externally,  cod  liver  oil  and  quinine  internally, 
and  the  best  hygienic  conditions,  are  required. 


BHIHOSOLEBOHA. 

This  is  a  dense  infiltration  of  the  septum  and  alte  of  the  nose, 
rendering  it  as  hard  as  ivoiy,  thick,  and  rigid.  The  surface  is 
smooth  or  irregular,  the  colour  normal  or  brownish-red ;  the 
mucous  membrane  is  affected  as  well,  and  the  orifices  may  he 
blocked  by  its  swelling.  Not  infrequently  the  adjacent  upper 
lip,  and  sometimes  the  cheeks  are  involved.  The  change  is  a 
small-celled  dense  infiltration  of  the  corium  and  papillts,  which 
is  regarded   by  some  as   infiammatory,  by  others  as  a  form  of 


FBAHBfESIA. 

(YatM.) 

This  is  a  specific  contagious  disease  which  is  prevalent  in 
tropical  countries,  which'  runs  a  chronic  course,  and  tends  to 
spontaneous  cure.     The  eruption  consists  of  one  or  more  papules 
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which  are  at  first  about  the  sue  of  a  pin's  head,  and  increaBO 
until  they  measure  frcym  a  quarter  to  two  inches  in  diameter. 
The  epidermis  gets  thin,  gives  way,  and  leaves  a  raw  surface, 
from  which  a  sero-pumlent  fluid  ooies,  and  this  dries  into  a 
crust.  In  shape  the  tubeides  are  round,  oval,  or  iir^gular  from 
coalescence  ;  soft,  not  sensitive  to  touch,  but  itching.  They  affect 
the  face,  lips,  nos^ils,  nedc,  arms,  anils,  legs,  thighs,  bnttoc^  and 
vulva.  If  they  improve,  they  contract,  dry  up,  and  leave  a  dis- 
coloration of  the  skin ;  but  they  may  form  laige  irregular  sores, 
and  lead  to  deep  ulceration,  gangrene,  or  stiff  joints.  The 
disease  affects  the  sexes  equally,  but  young  people  more  than 
others,  and  the  negro  races  more  than  the  white.  It  is  contagious 
by  inoculation  of  the  abraded  skin ;  but  a  miotMxiganism  has 
not  with  certainty  been  identified. 

In  the  Treatment  cleanliness  is  essential.  liq.  arsenid  et 
hydrarg.  iod.  has  been  found  useful  internally,  and  locally 
astringent  and  antiseptic  applications. 


MY008I8  FUNGOIDES. 

In  this  rare  disease,  the  skin  is  affected  by  a  number  of  tumours, 
the  appearance  of  which  is  often  preceded  by  erythematous, 
eczematous,  or  urticarious  patches.  The  tumours  vary  from  the 
size  of  a  bean  to  that  of  an  orange,  or  larger.  They  are  round, 
oval,  or  lobulated,  the  skin  is  stretched  over  them,  tense  and 
shining ;  the  skin  around  them  is  often  infiltrated.  After  a  long 
duration  some  of  them  may  shrink  and  disappear,  others 
ulcerate  on  the  surface  and  form  fungating  masses,  discharging 
a  clear  watery  serum.  In  this  stage  they  are  generally  painless 
and  free  from  itching  or  smarting.  The  disease  lasts  months  or 
years,  but  ultimately  the  health  fails,  and  the  results  have  been, 
with  one  or  two  exceptions,  fatal.  Nothing  is  known  of  the 
causes,  and  little  of  the  nature,  of  this  disease.  Arsenic  appears 
to  have  done  some  good  in  the  early  stages. 


MOLLUSOUM  OONTAGIOSUM. 

This  name  is  given  to  small  tumours  on  the  skin,  which  are  from 
one-tenth  to  a  third  or  half  an  inch  in  diameter,  lenticular  or 
hemispherical  in  shape,  occasionally  globular  or  pedunculated, 
somewhat  irregular  or  nodulated  on  the  surface,  and  of  a 
yellowish-white  colour.  In  the  smaller  tumours  there  is  often  a 
minute  opening  in  the  centre — in  the  larger  there  are  several ; 
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and  if  the  ttunour  be  firmly  squeezed,  a.  little  milky  jnice  exudes 
from  theee  apertures.  £xamiiied  under  the  microscope,  the 
juice  is  seen  to  consist  d  minute  oval  glistening  bodies,  the 
moUuteam  corpuaelea  or  bodies.  A  vertical  section  through  the 
tumour  shows  it  to  have  a  structure  somewhat  like  that  of  a 
racemose  gland.  There  are  lobules  separated  by  fibrous  tiasue : 
each  lobule  has,  externally,  a  columnar  epithelium,  within  this 
are  more  oval  epidermic  cells,  and  in  the  centre  of  eaeh  lobule 
is  a  collection  of  the  glistening  opaque  molluscum  bodies.  The 
lobules  in  the  larger  tumours  do  not  converge  to  a  central  duct 
or  opening,  but  rather  lie  side  by  side,  and  open  separately  upon 


There  is  much  doubt  as  to  the  nature  of  these  growtha  That 
they  arise  by  distension  of  the  sebaceous  follicles  with  cells  seems 
less  probable  tlian  that  they  are  definite  tumours  starting  in  the 
hair-follicles,  or  by  a  downgrowth  of  the  celb  of  the  rete  Malpighi. 
It  seems  to  be  possible  that  they  may  owe  their  origin  to  infection 
by  the  minute  organisms  known  as  psoroaperma. 

They  occur  in  children  and  adults ;  and  are  situate  on  the  face, 
arms,  or  hands,  the  manunee  of  women,  and  the  genitals  of  men. 
They  have  been  regarded  as  contagious,  from  the  fact  of  their 
appearing  in  members  of  the  same  family,  in  mother  and  baby  at 
the  breast,  and  so  on ;  but  it  is  very  difficult  to  produce  them  by 
direct  inoculation.  They  may  remain  unchanged  for  long  periods, 
they  may  suppurate,  or  they  may  subside  and  disappear. 

Treatment. — This  consists  in  pressing  out  the  contents,  either 
directly  or  after  incision,  and  applying  a  little  caustic ;  or  by 
removal  with  knife  o: 


FIBROMA   UOLLUSOUM. 

This  is  a  soft,  flaccid,  wrinkled,  often  pendulous  tumour,  consist 
iug  of  a  covering  of  scarcely  altered  cutis  and  epidermis,  con- 
taining a  fibrous  meshwork  with  a  variable  proportion  of  round 
cells  and  of  albuminous  fiuid.  The  tumours  may  be  very  few,  or 
exceedingly  numerous  ;  they  vary  in  size  from  a  pin's  head  to  the 
head  of  a  man,  and  they  occur  especially  on  the  trunk.  They 
may  apparently  be  congenital,  but  are  generally  first  seen  in  early 
childhood.  According  to  von  Recklinghausen,  they  are  really 
neuro-fibromata,  starting  from  the  fibrous  sheaths  of  the  amallei' 
cutaneous  nerves,  and  tlience  invading  the  fibrous  structures  of 
the  vesseb,  the  sweat-glands,  and  the  hair-foUicles.  In  an  allied 
condition  there  are  no  separate  tumours,  but  the  skin  is  thickened 
and  overgrown,  or  lies  in  large,  loose,  ovei'liip|)ing  folds  {derma- 
loij/nt).     Cases  of  mitltipU  Jibrotnala  are  rare.     Removal  by  the 
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adectuDS.  Neuroma 
farm$  iziuitaf/je,  painfol  SDoaL  grorarths  in  the  coonte  of  the  nerve- 
fibres  of  hrAh  tronk  and  limbs  (aaf  p.  162). 

LympLangeioma  is  a  rare  growth,  due  to  diiatatkn  of  lymphatic 
V€«tfel9  into  TLsTUe  crgt&j  and  over^growths  of  the  intervening 
connective  tiasae.  It  has  been  seen  by  Pye-$mith  and  others  in 
association  with  ordinary  vascular  nsvL 


XANTHOMA. 

(XanUuiasma,     Viiiligaidea.) 

Thi»  aflr««rt.tfiii  ocruw  in  two  form«.    In  the  more  common  >*ariety 
I  A.  jilanum)t  one  titulu  gonnmlly  on  each  upper  eyelid,  near  the 
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inner  caathus,  a  Email  sharply-defined  patch  of  whitish-yellow, 
soft,  smooth  akin,  level  with,  or  scarcely  raised  above,  the  geaerol 
surface.  Such  patches  may  remaiii  stationary  for  years,  or  may 
slowly  increase,  apreotling  outwtirds  along  each  upper  lid ;  or 
other  patches  appear  on  the  lower  lids,  and  the  orbit  is  completely 
Burrounded  by  a  broad  patch  of  the  altered  skin.  In  many  cflfies 
no  other  pail,  of  the  body  is  affected ;  but  in  others  spots  and 
streaks  of  u  similar  kind  appear  on  the  trunk,  on  the  l^ks  and 
palms  of  the  hands,  and  the  soIeK  of  the  feet,  or  on  the  scrotum. 
They  have  also  been  seen  in  the  mucous  membranes  of  the  gums. 

Elate,  side  of  the  tongue,  larynx  and  trachea,  and  in  the  mucous 
ling  of  the  bile-ducts  (Fagge). 

The  second  form  (A',  tuberosuvi)  consists  of  firm,  rounded  nodules, 
from  the  size  of  a  pea  to  that  of  a  nut,  occurring  on  the  akin  over 
the  elbow,  on  the  knuckles,  and  on  the  lobules  of  the  ears.  These 
growths  occur,  as  a  rule,  in  persons  of  middle  age  or  older,  and 
are  more  frequent  in  women  than  in  men, 

.Stiologf. — ^The  most  extensive  lesions  have  been  seen  in  cases 
of  long-standing  jaundice,  but  the  connection  between  the  two 
complaints  is  not  as  yet  clear.  Small  pat^^hes  affecting  the  eye- 
lids alone  are  often  seen  without  jaundice,  and  are  thought  by 
Hutchinson  to  be  related  to  att4icks  of  sick  headache.  Some 
curious  patches  have  also  been  seen  in  patients  suffering  from 
diabetes  {SaniAoma  diabeticorum),  but  their  nature  still  remains 
doubtful. 

Anatomr. — The  flat  patches  consist  of  newly-formed  connec- 
tive tissue,  in  which  fat  is  abundantly  deposited.  The  nodules 
have  a  similar  structure,  but  the  fibrous  tissue  is  present  in 
greater  proportion, 

Treatonent. — Small  patches  may  be  excised,  but  the  removal 
of  larger  patches  from  the  eyelids  would  risk  serious  deformities. 
If  their  removal  is  called  for,  caustics  are  to  be  preferred. 
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Anidrosia,  or  deficiency  of  perspiration,  occurs  in  fevers,  in 
diabetes,  and  in  some  diseases  of  the  skin — e.g.,  ichthyosis  and 
pityriasis  rubra. 

Hyperidroaifl,  or  excess  of  perspiration,  may  be  general  or 
local.  General  sweating  occurs  as  a  result  of  dilatation  of 
cutaneous  blood-vessels,  as  after  exercise,  or  from  emotional 
causes.  Sometimes,  on  the  otlier  hand,  it  occurs  with  conti-.icted 
vessels,  as  in  conditions  of  collapse  or  fear.     General  perspiration 
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hiui  been  luentioued  iii  raunection  with  itgue,  phthisis,  pyaemiA, 
and  th»  crifiis  of  aciit«  iUoesoes.  Local  exceaa  of  sweating  occurs 
from  emotional  cau^js  aud  in  tickets.  A  very  troublasome  fonii 
of  exoesiiiTe  sweating  occurs  about  the  handa  and  feet,  axille, 
and  geuitais  in  some  pertions  without  any  adequate  cauD&  .Some 
suU'erarH  are  in  deficient  general  health,  but  othei'a  are  perfectly 
well. 

The  louil  appliiiatioa  of  belladonnii  linimimt  or  the  utte  at  I 
atropine  or  belladonna  internally  should  be  tried.  A  drop  duee  ] 
of  hquor  atropiuie  will  sometimes  atop  the  sweating  of  phthisis  I 
for  two  or  three  successive  nights.  Local  aweatiug  may  be  also 
treated  in  the  same  way,  or  by  some  of  the  methods  used  for  the  ] 
next  complaint. 

BromidroBiB. — This  is  often  associated  with  hyperidi'osis — ttutl 
is,  the  sweat  is  both  oflensive  and  excessive.     It  afiects  chiefly 
the  feet  and  axillie ;  and  the  odour  is  probably  due  to  the  de- 
com^joeitioi)  of   the    fatty  sebaceous  material  which  is   secreted 
with  the  sweat.     It  is  not  uncommon  in  young  men  or  young 
women  of  the  domestic  class ;  and  it  may  be  quite  independent 
of  the  general  health.     Thin  has  described  a  huctertum  in  con- 
nection with   it — baelerium  /wtidti/m.      It   is  esseutiol    to  wash 
the    feet   thoroughly   and    frequently,  and  use   astriiigt 
HutiBeptics.     The  socks  may  be  dusted  inside  witli  finely -powdered   I 
boric  acid,  aud  should  be  fi-equently  changed ;  or  with  oxide  of  I 
zinc ;  or  the  feet  and  toes  may  be  carefully  strapped  with  the  I 
unguentum   diachyli  of    Hebra,    or    with    ordinaiy    plaster; 
smeared  with  a  salicylic  ointment,  of  2  percent,  strength. 

Chromidrosis,  or  coloured  swetit,  is  a  rare  aS'ection,  and  ia  ' 
perhaps  sometimes  due  to  indican.  But  the  possibility  of  its  ' 
being  feigned  should  always  he  remembered, 

HematldroBis,  or  sweating  of  blood,  aUo  quite  rarely  occurs, 
mostly  in  highly  neurotic  people. 

UridroBia  is  the  name  given  to  some  cases  in  which  the  sweat 
has  crystallised  on  the  surface,  and  tlie  crystals  have  been  found    ' 
to  contain  ui-eu  and  salts.      It  has  been  seen  in  Bright's 
(see  p.  796)  and  in  the  st«ige  of  collapse  of  cholera. 

DysidrosiB  has  been  already  mentioned  {tee  p.  920). 

Sudamina.  — These  are  small  tj'ansparent  vesicles,  not  larger  ' 
tlian  a  pin's  head,  occurring  as  a  result  of  profuse  sweating,  and 
due  to  the  elevation  of  the  most  superficial  layer  of  the  epiaermiB 
by  accumulated  sweat,  Thei-e  is  uo  doubt  a  relative  ohsti-uction 
of  the  sweal-ducts  from  the  rapidity  of  the  secretion.  They  are 
found  moat  abtmdantly  on  the  chest  and  abdomen,  but  from  their 
perfect  transparency  may  be  better  felt  than  seen.  The  vesicles 
dry  up,  and  leave  a  few  branny  scivles,  tlierenwiiiBof  the  detached 
epidermis.     They  oi-e   most   conunon  in  phtliisis  and  in  enteiic 
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lOlisrfat — These  are  veeicleB,  produced  by  some  similar  me- 
chanism, but  accompauied  by  inflammation.  They  are  sur- 
rounded by  a  red  areola,  and  contain  a  yellow  turbid  alkaline 
fluid  or  actual  pus.  It  is  not  uncommon  to  see  these  in  the  course 
of  rheumatic  fever. 

According  to  Crocker,  the  itrt^tUua,  or  red  ffum,  of  children 
ia  nothing  more  than  miliaria,  consequent  upon  sweating  from 
too  much  wrapping  up.  The  same  author  classifies  under  the 
term  Miliaria  papvioaa  the  disease  known  as  prickly  heat,  which 
has  been  commonly  regarded  as  a  papular  eruption,  lichen 
tropicus.  It  afiecte  chiefly  the  trunk  and  thighs,  is  accompanied 
by  severe  itching,  and  does  not  materially  influence  the  general 
health. 


DISEASES  OF  THE  SEBACEOUS   GLANDS. 


BEBOBBHCEA. 

Excessive  secretion  of  sebum  occurs  in  two  forms — SthorrhtEa 
oleota  and  Stborrh<ea  sicca.  Id  the  former  the  face  appears  con- 
stantly grea^,  or  moiat,  and  consequently  shiny ;  if  uie  finger  - 
touches  it,  it  is  obviously  moistened  by  the  grea^  secretion ;  the 
face,  moreover,  gets  readily  dirty  from  the  adhesion  of  the  par- 
ticles of  dust  floating  in  the  air.  It  is  most  frequent  about  the 
forehead  and  nose,  but  occurs  on  all  parts  of  the  face.  It  varies 
ixom  time  to  time,  being,  perhaps,  aggravated  by  gastric  troubles, 
and  by  general  ill-health. 

In  tkfiorr/uea  sicca  the  secretion  is  less  fluid,  but  consists 
rather  of  solid  fatty  substances  mixed  up  with  epithelial  par- 
ticles. It  is  not  uncommon  on  the  heads  of  infants,  forming 
thick  brownish  or  yellow-green  plates  or  patches  ratlier  firmly 
adherent  to  the  scalp.  In  older  persons  the  secretion  forms 
minute  whitish  branny  particles,  which  develop  over  the  whole 
head,  are  readily  detached,  lying  loose  among  die  hair,  or  falling 
on  to  the  shoulders,  and  are  known  as  scuri  or  dandriff.  For- 
merly this  was  described  us  pityriasis  capitis.  If  it  continuee 
for  loi^  it  may  lead  to  a  weak  growth  of  hair,  or  actual  falling 
out.  Either  form  may  be  accompanied  by  a  slight  redness  of  the 
Bcalp  at  the  afiected  part.  Micro-organisms  have  been  found  in 
aeborrhaea,  and  there  are  reasons  for  believing  that  it  is  con- 
tagious. 

Treatmont. — The  general  health  should  be  attended  to.  In 
aeborrhcea  sicca  the  crusts  should  be  removed,  and  astringent  and 
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mild  atimuliuit  ointiuenU  may  be  used,  §uch  as  those  of  zinc  oiide 
aud  oWte,  uercuriul  ointments,  or  uurbotic  oil. 

SAorrhaa  ooijrorw.— This  eruption  (formerly  called  lichen  dr- 
mmteripttu) nonsista  uf  tunall  flat  dusky  red  papules,  combining  to 
pruduiv  circular  patches  a  quarter  or  tiiree-eightbs  of  an  iuch  in 
diivmeter,  wliiuh  iiuiy  clear  In  the  centre,  and  ultimately  form 
rings  of  a  larger  aiie.  By  running  together  they  result  in  seal- 
lo{>ed  and  gyiiite  figures.  The  ^mpules  are  often  covered  with  a 
yellowish -brown  scale.  They  oc«:ur  almost  exclusively  over  tlie 
steniuin  and  on  tbe  back  between  the  shoulders,  but  may  extend 
from  tbe  middle  line  in  front  over  the  pectonU  regions.  The 
eruption  ifijhes  slightly,  but  otberwise  causes  little  discomfort,  and 
may  lie  only  noticed  when  the  patient  consults  his  doctor  for 
some  other  complaint.  Tbe  skin  b  often  greasy,  and  the  patients 
aiv  found  lo  wear  flannel  shirts  or  vetsts.  It  is  mure  frequent  in 
men  than  in  women. 

The  situation,  tbe  annular  shape,  and  tlie  freijuent  yellowish 
tinge  are  chamcteristic.  Only  if  very  extensively  developed  in  a 
gyrat«  form  could  it  be  suspected  of  having  a  syphilitic  origin. 

Treatment. — -Tar  or  creosote  ointment,  and  glycerine  of  borax 
or  ibymol,  cure  it  speedily  ;  but  it  readily  returns  if  the  local 
conditions  are  not  altered  by  freijuent  washing,  and  suitable 
changes  of  underclothing. 

a^orrktra  cotfjestiva  is  a  name  given  by  Hebrn  to  Lupus 
erythtmatottu. 


OOMEDO.     AONE. 

Kot  uncommonly  the  sebaceous  follicles  get  blocked  by  their 
secretion,  and  thus  lead  to  a  |U'omiueut  pitpule  on  the  skin  [oomedo), 
or  to  inflammation  around  tbe  distended  follicle  {acne). 

,  The  comedo  is  commouly  seen  as  a  whitish  conical  swelling  on 
tbe  foi'ehead,  cbeeks,  or  nose,  with  a  minute  black  spot  on  the 
summit.  The  swelling  is  due  to  the  iiocumulated  sebum ;  tbe 
black  spot  is  adherent  dirt.  It  is  frequently  accompanied  by 
seborrhim.  If  pressure  be  made  upon  the  base  of  the  papide  wiUi 
a  finger-nail  on  either  side,  a  plug  of  sebum  is  extruded,  and  occa- 
sionally in  this  sebum  can  be  found  an  acarus,  tbe  Demodtx 
foUicuiorum ;  but  there  are  always  bacilli  and  cocci  in  great 
variety. 

Comedones  may  persist  sometimes  without  much  change,  fresh 
follicles  being  involved  from  time  to  time ;  but  generally  some  of 
them  become  inflamed  so  as  to  constitute  acne,  and  often  the  great 
majority  of  the  lesions  are  quite  early  of  this  nature. 

In  iwne  the  papule  tends  to  be  liu'ger,  is  coniuil  in  shape,  pink 
or  i-ed  in  colour,  and  as  suppuration  takes  pliu;e  within  the  folUcle, 
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a  pustule  forma  at  the  summit.  Eveatually  the  pustule  bursts, 
and  the  redness  subsides,  leaving  no  trace;  buttheleeion  is  some- 
times so  extensive,  and  the  suppuration  so  deep,  that  a  well- 
marked  scar  is  left.  This  is  especially  likely  to  be  the  case  where 
the  papule  is  irritated  by  the  friction  of  the  clothes,  as  for  instance, 
on  Uie  back  and  shoulders. 

The  ordinary  form  is  called  Aene  vidgarU  ;  targe  hard  inflamed 
papules  constitute  A.  indurata;  those  which  have  suppurated 
freely,  A.  pustuhsa.     Comedo  was  formerly  called  A.  pufielata. 

Acne  afiects  especially  the  face,  chest,  and  shoulders,  the  back 
of  the  chest  and  shoulders  often  presenting  the  largest  pustules 
and  the  most  numerous  and  extensive  scars,  while  the  front  of  the 
chest  is  the  least  involved. 

It  is  a  disease  of  early  adult  age,  or  puberty ;  beginning  in 
young  men  before  the  beard  has  begun  to  grow,  and  commonly 
subsiding  after  it  has  grown,  and  rarely  laitting  after  the  age  of 
thirty.  It  occurs  also  in  young  women,  but  less  commonly  and 
less  severely  than  in  men.  Beyond  these  relations  of  ago  there 
is  not  much  poMitively  known  as  to  the  cause  of  acne.  Exposure 
to  dirt  and  grea.se,  as  amongst  some  classes  of  artisans,  especially 
those  having  to  do  with  tar,  no  doubt  produces  it  by  direct 
obstruction  of  the  sebaceous  follicles;  but  where  that  cannot  be 
alleged  as  the  aiuse,  its  origin  is  mostly  quite  inexplicable.  A 
certain  amount  of  anemia  is  not  infrequently  present. 

Treatment.— Comedo  should  be  treaterl  by  thorough  washing 
with  soap  and  water  night  and  morning,  and  drying  with  a  rough 
towel,  by  which  means  already  some  of  the  plugs  will  be  removed. 
Others  may  be  pressed  out  by  placing  over  the  top  of  each  papule 
a  watch-key,  or  other  key,  and  pressing  firmly  until  the  ping  is 
extruded.  Some  special  instruments  have  been  devised  for  this 
purpose.  Both  in  this  and  in  acne  any  condition  of  ill-health  may 
be  dealt  with,  and  it  is  common  to  give  mild  laxatives  and  iron, 
as  they  are  believed  to  be  of  value  even  when  no  anamia  or  diges- 
tive fault  is  in  question.  The  sulphates  of  iron  and  magnesia  in 
pepjiermint-water  form  a  very  good  mixture  for  this  purpose. 
Other  tonics  may  be  suitable  in  special  cases,  and  the  diet  may  as 
well  be  regulated.  Where  there  is  definite  acne,  the  washing  and 
friction  may  still  be  carried  out ;  pustules  should  be  opened  with 
a  needle  or  lancet-point,  and  some  stimulant  preparation  should 
be  applied.  This  may  be  left  on  only  during  the  night,  as  tJie 
course  of  the  disease  is  always  slow,  and  the  inconvenience  at 
having  ointments  on  the  face  during  the  day  may  be  respected. 
Sulphur  is  one  of  the  most  useful  of  local  remedies :  it  may  be 
used  as  iodide  of  sulphur  ointment,  which  is  effectual,  but  tem- 
porarily stains  the  skin  ;  sulphur  suspended  in  liquor  calcis  ;  oint- 
ment of  precipitated  sulphur  (2  or  3  drachms  in  an  ounce  of 
vaseline) ;  or  a  lotion  of  sulphide  of  potassium  (1  to  40).     If  there 
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are  nuiuy  pustulos,  mei'curiuiil  ointmente  are  also  %^UHble,  such  U 
white  precipitate,  or  the  acid  nitrate :  but  with  much  dermatitis 
between  the  acne  pustules,  soothing  remedies,  like  zinc  and  lend 
lotions,  may  have  to  be  temporarily  employed.  In  any  caae,  the 
treatment  must  be  perseveringly  continued. 


Acne  Rosacea, 
(GuUa  Rosea.) 


Thin  differs  in  many  respects  from  ordinary  acne, 
inflammation  of  the  sebaceous  follicles  forms  j»rt  of  it.  Py*'' 
Smith  regards  it  as  an  erythema,  or  the  result  of  recurring 
erythenuv.  It  occurs  in  men  more  frequently  than  in  women, 
and  fieldom  before  middle  life.  The  most  common  cause  is  the 
freijuent  use  of  alcohol,  or  the  kind  of  indigestion  which  ts  the 
result  of  excessive  diinkiug  and  over-feeding  ;  in  women,  ovarian, 
and  uterine  disturbanoen  are  frequently  the  cause.  It  begins  »m\ 
an  erythematous  redness  affecting  the  nose ;  I'epeated  attacks 
lead  to  infiltration  and  permanent  thickening  of  the  skin.  It 
sprenda  to  the  cheeks,  the  centre  of  the  forehead,  and  the  chin. 
The  minute  vessels  become  dilated, aod  are  visible  on  the  surface; 
the  sebaceous  follicles  are  distended  with  secretion,  and  inflame, 
so  that  eventually  the  affected  part  shows  a  deep  red  swollen 
and  tliickened  skin,  with  dilated  venules,  and  papules,  pustules, 
and  nodules  of  various  siees.  Tlie  nose  ia  especially  the  subject 
of  great  hy]iertrophy  of  the  tissues,  and  may  form  a  large 
lubulxted  tumour  of  itn  inch  or  more  in  diameter  (rAinopA;/i7ta). 
Oongestiou  and  inflammation  of  the  deeper  layers  of  the  corium, 
accumulation  of  sebimi,  with  inflammation  of  the  sebaceous  gland^ 
aud  abundant  growth  of  connective  tissue,  are  the  leading  hi8t<^ 
logical  changes. 

Diagnosis- — It  is  distinguished  from  Lvpus  erythemiUoaus  hf, 
the  absence  of  scabs  aod  the  presence  of  pustules ;  and  from 
tjfphUUic  eruptions  by  the  symmetry,  and  the  absence  of  other 
characteristic  letiions. 

Treatment. — The  errors  of  digestion  must  be  corrected.  Alcohol 
sliould  be  forbidden,  the  diet  carefully  revised,  bismuth,  aUcalie^ 
or  bitter  tonics  administered,  and  a  r^idar  action  of  the  bowels 
ensured.  The  local  treatment  may  be  similar  to  that  of  acne 
vulgaris,  but  the  stimulants  must  be  milder.  Dikted  vessels  may 
be  incised,  and  touched  with  silver  nitrate,  but  large  escrescenoea 
will  require  removal  with  the  knife, 

The  name  Acne  varioUiformis  is  given  to  a  rare  pustular  erup-' 
tion  which  occupies  the  forehead,  scalp,  and  temples,  and  leai  ' 
scara  deeply  pitted  like  those  of  smnll-pox.  There  is  still 
doubt  as  to  its  true  position  in  clnssification. 
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MILIUM. 

Tliia  is  &  Bumll  brif^t  white  rouDd  tumour  the  size  of  a  pin's 
head  or  slightly  larger,  which  results  from  complete  obstruction 
of  the  duct  of  a  sebaceous  gland.  Such  little  tumours  occur  on 
the  forehead,  eyelids,  cheeks,  and  genitals.  Occurring  in  children 
they  were  formerly  called  Strophulus  allndut.  Sometimes  they 
occur  in  great  numbers  on  thin  cicatrices,  especially  those  dF 
lupus.  The  contents  are  cholesterin  and  fatty  material.  They 
can  be  treated  only  by  puncturing  the  akin  and  squeezing  out  the 
contents. 


SEBAOEOnS  0TST8. 

(Wens.) 

These  are  retention  cysts  arising  from  obstruction  to  the  ducts 
of  the  sebaceous  follicles.  They  are  most  common  on  the  scalp, 
but  occur  OD  the  eyebrows,  face,  or  neck,  and  more  rarely  on  the 
trunk  or  limbs.  In  size  they  vary  from  that  of  a  pea  to  that  of  a 
nut  or  an  orange.  They  are  hem i spherical,  or  more  globular, 
uniform  and  smooth.  The  skin  looks  thin,  and  often  presento 
well-marked  vessels  ramifying  over  it.  The  contents  are  semi- 
fluid, or  pasty,  and  consist  of  animal  fats,  albumen,  epidermic  cells, 
cholesterin,  and  earthy  salts,  enclosed  in  a  capsule  made  up  of 
layers  of  epithelial  cells  and  fibrous  tissue.  The  Treatment  con- 
sists in  incising  the  cyst,  squeezing  out  the  contents,  and  tearing 
out,  or  dissecting  out,  the  cyat  wall  entirely. 


DISEASES   OF   THE   HAIR   AND   HAIR 
FOLLICLES. 

The  hair  may  be  developed  to  an  excessive  degree  as  a  con- 
genital phenomenon ;  this  is  very  rare  and  is  called  hirgulieg. 
Deficiency  or  falling  of  the  hair,  known  as  alopecia,  is,  on  the 
other  hand,  exceedingly  common.  The  following  three  conditions 
are  quite  rare  : — Triehorrexit  nodosa,  in  which  some  of  the  hairs 
are  found  to  present  little  nodules  or  thickenings  due  to  the 
splitting  up  of  the  cortical  fibres  ;  monilethrix,  in  which  the  hair 
looks  beaded,  and  breaks  readily  at  the  intemodes,  so  that  it  is 
only  two  or  three  inches  long  all  over  the  head  ;  and  l«polArix,  in 
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which  the  haira  ore  brittle,  and  present  irreguUr  lUABsea  on  and 
around  them. 

The  most  common  change  of  eolowr  in  the  hair  is  that  known  aa 
eanitits — the  hair  gets  successively  grey  and  white.  This  is  a 
senile  change  that  may  occur  prematurely.  But  occasionally 
sudden  whitening  of  the  hair  occura  after  fright,  intense  emotion, 
or  in  consequence  of  neuralgia.  It  is  probably  due  to  the  develop- 
ment of  air-bubbles,  which  conceal  the  pigment.  The  colour 
sometimes  returns  spontaneously,  but  nothing  can  be  done  for  it. 

Of  the  above  ailments,  alopeaa  will  be  more  fully  described, 
and  afterwards  tyctm»,  or  inflammation  of  the  hair-follicles.  The 
hair  is  also  involved  in  some  of  the  parasitic  diseases  of  the  skin. 


ALOPBOIA. 

Baldness  is  most  familiar  to  us  as  it  appears  in  old  age  {teniit 
aiopeeia),  though  it  occurs  also  in  quite  young  people  {prematwe 
alopecia).  Differeat  degrees  of  atrophy  of  t£e  hair-follicles  and 
structures  of  the  akin  have  been  found  in  old  cases  of  baldness, 
but  its  immediate  antecedent  is  doubtful.  Nor  is  much  known 
of  the  cause  of  premature  baldness,  though  it  has  been  variously 
ascribed  to  mental  exertion,  wearing  tight  hate,  insufficient 
lubrication  of  the  scalp,  &c.  It  is  certainly  sometimes  hereditary, 
and  it  may  be  hastened  by  affections  of  the  skin  of  the  head, 
such  as  seborrhiea  sicca,  or  eczema.  The  hair  thins  first  at 
the  back  of  the  vortex,  and  at  the  front  parts  of  the  temples. 
Ultimately  there  is  only  a  fringe  left  round  the  temples  and 
occiput.  A  temporary  alopecia  is  caused  by  tiansient  inter- 
ference with  the  nutrition  of  the  halr-butbs;  thus  the  hair 
falls  not  infrequently  after  fevers,  after  erysipelas  of  the  scalp,  in 
the  second  stage  of  syphilis,  and  in  the  parasitic  diseases  which 
will  presently  be  dewrribed. 

Premature  loss  of  hair  is  practically  incurable.  Restoration  ol 
the  hair  after  fevers,  &c.,  may  be  hastened  by  the  use  of  tonics 
internally,  faradising  by  means  of  the  wire  brush,  and  by  the  use 
of  stimulants,  such  as  oil  of  mace,  cantharidee,  and  ammonia,  whi<^ 
will  be  again  mentioned  imder  the  next  complaint. 

Alopecia  Arkata. 


This  peculiar  form  of  baldness  occurs  at  almost  any  age,  but  is 
commoner  in  children  and  young  people.  The  sexes  are  about 
equally  afrect«d,  and  in  the  majority  of  cftneo  there  is  no  indica- 


ALOPECIA.  961 

tion  of  ill-health.  Quite  uDexpect«dly  it  may  be  noticed  that 
there  is  a  bald  spot  on  the  head,  the  size  of  a  sixpence  or  larger, 
and  this  gradually  extends.  The  spot  is  circular,  and,  as  nearly 
as  possible,  perfectly  bald,  smooth,  and  shining.  But  one  feature 
ia  very  constant — namely,  that  just  at  the  edge  of  the  patch,  and 
leas  commonly  in  its  middle,  ore  observed  a  few — from  one  to  ten, 
or  more — short,  dark  stumps,  from  ^  to  ^  inch  long,  and  thicker 
at  the  free  end  than  at  the  root.  If  extracted  and  placed  under  a 
microscope,  the  free  end  is  seen  to  be  brush-like  and  broken  up 
into  its  constituent  parts ;  while  there  is  no  bulb,  but  only  an 
atrophied  root.  No  indications  of  a  specific  fungus  can  be  found. 
Other  bald  patches  may  foiin  on  the  scalp  adjacent  to  the  first, 
or  elsewhere,  and  two  or  more  may  coalesce  to  form  an  irregulai- 
figure.  The  patches  persist  some  months  or  a  year,  and  gra- 
dually become  covered  with  hair,  so  that  complete  recovery  t^es 

The  Pathology  is  still  obscure.  Histological  ezaminatton  of  the 
akin  has  shown  atrophy  of  the  hair-follicles,  and  round-cell  infiltra- 
tion of  the  outer  root-sheath,  the  surrounding  akin  and  subcutane- 
ous tissue.  The  views  held  with  regard  to  it  are — (1)  that  it  is  a 
parasitic  disorder,  chiefly  on  the  evidence  of  alleged  cases  of  con- 
tagion, and  of  its  occasional  association  with  ordinary  ringworm; 

(2)  that  it  ia  a  disorder  of  nervous  influence — atropho-neurosis ; 

(3)  that  it  is  the  result  of  changes  in  the  sebaceous  glands. 

The  Diagnosis  pi-esents  no  difficulties,  as  ringworm  ia  rarely 
00  completely  bald,  and  the  stumps  of  hairs  mive  a  difiereet 
appearance. 

Treatmsat. — This  consistB  in  auch  tonic  treatment  of  the 
general  health  as  may  seem  indicated,  and  the  application  of  local 
stimulants  and  irritants — such  as  ammonia  liniment ;  or  tr.  cantha- 


ridis  in  water  (1  to  8);  or  acetum  cantharidis  or  tr.  canttmridis  ^ss., 
carbonate  of  ammonium  gr.  xl.,  and  sp.  rosmarini  5ss.,  with  water 
to  8  ounces;  or  linim.  myriaticfe  of  Guy's  Husp.  Phannacopceia 
(expressed  oil  of  nutmeg,  1  piiH,  olive  oil,  3  parb^),  One  of  these 
should  be  rubbed  in  every  night,  to  the  extent  of  producing  slight 
redness  only.  The  faradic  brush  and  occasional  blisters  may  also 
be  employed. 

UnivBasAL  Alopecia  and  Congenital  Alopecia. 

In  the  former  the  hair  falls  from  eveiy  part  of  the  body,  scalp, 
eyebrows,  axillee,  and  pubes,  so  that  not  a  hair  is  left.  As  a  rule, 
no  cause  can  be  assigned,  and  the  cases  ai«  incurable. 

In  the  latter,  the  nails  are  wanting  as  well  as  the  hair.  Theso 
cases  may  be  hereditary. 


962  VEGETABLE  PARASITES. 

SYCOSIS. 

This  is  a  chronic  inflammation  of  the  skin  of  the  beard  and  ha 
parts  of  the  face,  beginning  in  or  around  the  hair-follicles,  s 
occurring  exclusively  in  male  adults.  The  infiltration  is  de 
seated,  pus  forms  in  the  follicle,  and  the  hair  is  loosened.  If  i 
pus  escapes  it  dries  up  into  an  adherent  crust.  The  pustules  n 
be  at  first  isolated,  but  the  intermediate  skin  is  involved,  and  o 
siderable  infiltration  takes  place,  the  part  being  red,  irregular,  s 
nodulated,  with  pustules  and  adherent  crusts.  It  appears  to 
contagious,  no  doubt  by  means  of  the  pus-organisms. 

A  somewhat  similar  but  rarer  condition  arises  from 
action  of  the  ringworm  fungus  {see  p.  965).  In  this  the  exti 
tion  of  the  hairs  is  less  painful,  and  the  fungus  can  be  reac 
recognised  under  the  microscope.  Sycosis  may  be  also  oonfoun< 
with  eczema,  but  in  this  there  is  more  itching,  the  lesions  are  m 
superficial,  and  generally  extend  beyond  the  limits  of  the  ha 
parts. 

Treatment. — ^The  disease  is  most  obstinate,  but  may  be  cured 
perseverance.  The  hair  must  be  cut  close,  the  crusts  must 
detached  by  softening  with  poultices  or  oiled  lint,  and  the  hi 
must  be  removed. 

Epilation  may  be  begun  with  the  hairs  that  are  loosened 
inflammation,  and  only  subsequently,  if  necessary,  it  may 
extended  to  others.  The  inflammation  may  be  allayed  by  the 
of  lead  and  zinc  ointments,  applied  thickly  on  linen.  As  the  1 
grows  it  must  be  constantly  cut,  and  epilation  steadily  perseve 
with.  When  the  infiltration  has  subsided,  and  the  pustules 
less  numerous,  the  hair  may  be  shaved.  Months  of  steady  tn 
ment  may  be  required. 


VEGETABLE  PARASITES. 

The  following  diseases  of  the  skin  are  due  to  vegetable  paras 
belonging  to  the  class  of  Hyphomycetce — Tinea  versicolar,  E 
thrasma,  Ringwormy  and  Favua,  The  parasites,  or  fungi,  consis 
jointed  rods  or  threads,  the  mycelium,  and  round  or  oval  bod 
the  conidia,  or  spores.  Their  average  size  is  greater  than  t 
of  the  bacteria,  and  they  can  generally  be  well  seen  wit! 
moderately  high  power  of  the  microscope  (one-fifth  in( 
after  the  hair  or  epidermic  scales  with  which  they 
connected  has  been  rendered  translucent  by  liquor  potai 
These  fungi  have  also  been  cultivated  on  various   media 


RINGWORM.  968 

bacteriological  methods,  tuid  their  distinctive  characters  taore  fully 
brought  out. 

TINEA    VERSICOLOR. 

This  is  u  common  affection  of  the  skin,  no  doubt  produced 
by  contagion,  and  fostered  by  warmth  and  moisture.  It  is  more 
frequent  in  men,  and  especially  in  those  who  wear  flannel  under- 
cloUiing.  It  is  not  often  conveyed  directly  by  contact — for 
instance,  from  husband  to  wife. 

The  disease  begins  as  a  small  circular  spot,  of  a  yellowish- 
brown  colour,  which  is  slightly  raised  above  the  skin,  and  from 
which  a  few  whitish  scales  can  easily  be  detached  by  scraping  with 
the  finger-nail  or  a  scalpel.  The  patches  extend,  and  fresh  ones 
fotm,  so  that  soon  a  large  part  of  the  chest,  where  it  is  commonly 
seen  first,  is  covered  with  a  brown,  or  brownish-yellow,  irregular 
patch,  with  a  convex  or  scalloped  margin^  and  on  the  healthy 
skin  adjacent  are  numerous  small  isolated  patches  from  a  quarter 
to  half  an  inch  in  diameter.  The  disease  occurs  only  on  covered 
parts,  and  is  most  abundant  on  the  front  and  back  of  the  chest 
and  the  abdomen.  The  scrapings  examined  in  potasli  under  the 
microscope  show  epithelial  plates  with  the  characteristic  fungus — 
Mieroeponm  fitrfm — forming  a  network  of  branching  mycelium 
threads,  with  little  groups  of  the  relatively  large  conitUa,  like 
bunches  of  grapes.  The  affection  does  not  cause  much  trouble 
beyond  some  itching,  and  is  frequently  ignored  by  the  patient; 
but  the  great  extent  which  the  discoloration  may  sometimes  reach 
has  led  to  its  being  mistaken  for  Addison's  disease  and  other 
pigment  affections.  The  peculiar  colour,  the  convex  edge,  and  the 
ready  desquamation  of  the  surface  should  be  quite  distinctive,  and 
the  diagnosis  is  at  once  confirmed  by  the  microscope. 

Treatmsnt. — It  is  quickly  cured  by  rubbing  in  lotions  of 
sodium  hyposulphite  (1  in  8)  or  of  sulphurous  acid,  or  finely 
powdered  borax.  It  may,  however,  return  if  the  same  under- 
clothing is  used  without  thorough  washing  and  disinfection. 

Erythravma  is  an  allied  disease  of  the  epidermis  described  by 
German  authors.  It  produces  I'ough,  brown  scales,  occui's  chiefly 
between  the  scrotum  and  thighs,  in  the  axillte,  and  mammary 
folds.     It  is  due  to  a  fungus,  the  Mioro^oron  mimUitaimum. 


RINOWOEU. 

The  diseases  which  are  commonly  included  under  this  term  are 
Tinea  tonntrans,  or  ringworm  of  the  head;  TtTua  ciTcinata,  or 
ringworm  of  the  body  ;  Tinta  marginata,  or  Burmese  ringworm  ; 
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Tijiea  syowia,  or  ringwoiiQ  of  the  beard.  Until  reoentlj,  tl 
were  believed  to  be  all  dependeut  upou  one  org&nism,  the  TricI 
phyton  tonflumns.  It  is  now  kiiown,  lai^ely  through  the  work 
Sftbourauii,  tlint  there  are  two,  if  not  tltree,  different  fungi  whi 
are  eoncerned  in  the  production  of  tinea.  It  will  be  better 
describe  the  clinical  features  of  the  various  forms  first,  and  sti 
what  is  kuowu  of  the  organisms  afterwards. 

Tin«a  Tonsu/raiit,  or  Kingtconn  of  the  Head. — This  disease  is  t 
great  Bcourge  of  schools,  and  allied  institutions,  among  the  pool 
cloesee.  It  is  frequent  in  children,  inre  in  infancy,  and  not  ens 
caught  by  adults.  It  spreads  by  contact,  and  by  the  use  of  ha 
caps,  brushes,  combs,  and  towels  in  common. 

It  generally  first  appears  as  a  round  patoh,  on  which  t 
growth  of  hair  is  much  thinner  than  elsewhere.  On  oil 
ejtamination  the  skin  is  seen  to  be  pink,  perhaps  a  little  bwo11< 
and  covered  with  minute  branny  scales.  Besides  the  thii 
scattered  long  and  healthy  hairs  are  seen  a  numbei'  of  brok 
stumps  of  hair,  opaque,  black  or  dark  brown  in  colour,  twist 
and  bent.  If  an  attempt  be  made  to  extract  one  of  these  brok 
hairs  with  a  pair  of  forceps,  it  wUl  almost  certainly  break  ' 
short ;  if  then  placed  under  the  microscope,  and  moistened  wi 
a  drop  of  liquor  potasste,  it  vrill  be  seen  that  the  natural  structi 
of  the  hair  is  unrecognisable.  The  substance  is  quite  opaque,  a 
the  luiir  seems  to  be  converted  into  a  mass  of  fungus  spoi 
(couidia).  This  is,  however,  only  a  sheath  of  spores  aurroundi 
the  hair,  which  is  itself  occupied  chiefly  by  mycelium  tubes  iimui 
in  a  longitudinal  direction,  These  may  be  more  readily  observ 
in  hairs  which  are  less  completely  diseased, 

The  patch  spreads  by  the  implication  of  hairs  at  its  circuj 
ference,  and  fresh  pntclies  form  in  other  parts  of  the  sea! 
As  these  enlarge  they  become  mure  completely  denuded  of  lo: 
hair,  though  they  nearly  always  present  a  considerable  quanti 
of  the  short  stumps  which  have  been  described  ;  and  these  m 
be  surrounded  and  mixed  with  scabs,  crusts,  or  sebaceous  matb 
or  with  a  fine  whitish  powder,  of  which  probably  the  fung 
elements  form  a  ]iart.  Sometimes  the  inflammation  is  mu' 
more  decided;  the  hair-foUidea  inflame,  coalesce,  and  a  red 
pink  swelling  occurs,  which  is  soft  aud  boggy  to  the  toucli,  d 
charges  pus  from  a  few  points,  and  tends  to  become  quite  bn 
fr'om  the  loosening  and  falling  out  of  the  hairs.  This  conditii 
is  known  as  kerion.  In  most  cases,  however,  the  inflammatii 
does  not  reach  any  considerable  d^ree.  The  patches  spra 
slowly ;  some  may  heal  in  the  centre  as  they  extend  at  t1 
edges ;  the  pntohes  may  coalesce,  and  nearly  the  whole  sea 
may  be  affected.  Sometimes,  on  the  other  bond,  one  or  tn 
patehes  persist,  without  impi-ovement,  but  without  spr  *' 
The  disease  may  last  for  years,  but  eventually  dies  out,  t 
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hair  U  perfectly  restored,  except  poeBibly  aver  patehes  of  very 
severe  kerion. 

There  is  some  difference  of  opinion  as  to  the  exact  way  in 
which  the  disease  begins.  Probably  the  spores  invade  the  liair 
close  to  the  scalp,  and  push  down  towartlH  the  bulb.  The  hair  in 
the  follicle  is  thus  weakened  or  destroyed,  and  us  it  is  forced  out- 
wards by  the  newly-formed  epitlielial  plates,  it  breaks  off.  The 
newly-formed  epithelium  is,  in  its  turn,  invaded  as  soon  as  it  gets 
into  the  homy  condition.  It  hu-s  been  shown  by  Thin  and  myself 
that  the  fungus  only  invades  the  hair  itself,  and  cannot  be  found  in 
the  eells  of  the  root-sheath  or  in  the  structures  of  the  hair-follicle. 

Tinea  CircijuUa,  or  Ringworm  of  the  Body. — This  occasionally 
co-exists  with  tinea  tonsurans,  but  often  occurs  alone.  The  fungus 
invades  the  epithelial  scales  and  downy  hairs  of  the  skin,  and 
produces  a  circular  patch,  from  lialf  to  one  inch  in  diameter, 
slightly  raised  above  the  surface,  sharply  defined,  pink  in  colour, 
often  papular,  and  covered  with  fine  scales.  If  the  surface  be 
scraped  with  a  scalpel,  and  the  sci-apings  be  placed,  with  a  little 
liq.  potasste,  on  a  glass  slide,  the  mycelium  and  spores  of  the  fungus 
will  be  seen.  The  patches  incresufe  by  extension  at  the  ciixium- 
ference,  and  may,  as  they  spread,  heal  in  the  centre.  Occa- 
sionally  a  few  vesicles  foi'm  on  the  Rurface  from  the  initation  of 
the  parasitic  growth;  thus  in  part  justifying  the  former  name, 
herpes  circinatus.  They  occur  on  tlie  face,  neck,  and  arms  most 
frequently ;  they  are,  as  a  rule,  few  in  number,  and  may  be 
solitary. 

Tinea  Ma/rginata  {Eczejiia  Marginatum,  or  Burmese  Ringworm). 
— This  is  confined  to  adult  males,  and  occurs  chiefly  about  the 
inner  sides  of  the  thiglis,  genitals,  and  groins  of  those  who  are 
constantly  sitting,  such  as  horsemen  and  cobblers.  It  begins  in 
fn>ot£  or  rings,  which,  spreading  at  the  margin  and  recovering  at 
we  centre,  unite  together,  and  ultimately  extend  on  both  sides 
^^mmetrically.  It  forms  a  bi-oad  yellowish  or  brownish-red  band, 
which  runs  in  a  curved  or  gyrate  foim  along  the  inner  side  of  the 
thigh  and  scrotum  to  the  inner  side  of  the  buttocks,  and  over  the 
groin  and  lower  part  of  the  abdomen.  The  lesions  are  much  more 
extensive,  more  inflamed,  and  more  obstinate  than  those  of  tinea 
cdrcioata. 

Tinea  Sycoeia,  or  RingKonn  of  the  Beard. — The  hair-follicles  of 
the  chin  and  cheeks  are  here  inHiimed  by  the  presence  of  the 
fungus;  they  suppurate,  and  the  haii-s  become  loo.'ienod.  Indura- 
tion and  swelling  of  the  intermediate  skin  also  occur.  It  differs 
fl<om  sycosis,  already  described  (p.  !)62),  in  that  it  fiifit  attacks  the 
hairs,  and  loosens  them  eai'ly,  so  that  their  extraction  is  iiainless; 
it  spreads  more  rapidly,  and  pi'oduces  deeper  infiltration.  Micro- 
scopic examination  shows  the  fungus,  in  which  the  mycelinm  is 
more  abundant  than  in  the  spores. 
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Tiiwt  of  t/te  A'aiU. — The  invasion  of  the  nniJs  by  n  fungus  ii 
caUett  onjfchomycosit,  und  this  may  be  a  ringworm  or  favus,  ei^ec 
of  which  is  proliahly  conveyed  by  scnttcliing  other  affected  parte 
The  nail  t«nils  tii  liecome  elongated  and  curved  over  the  end  t 
the  finger,  with  a  thivk  edge,  rough  uneven  Riu-fnce,  nnd  c 
yellow  colour ;  it  is  also  brittle  and  readily  sphts.  If  fiTigmentHl 
or  scrapings  iire  soaked  with  liq.  potoHSffi,  and  (examined  under  thai 
microBcope,  cliains  of  spores  of  tlie  fnngiis  are  seen. 

The  Fimgi  of  Blngworm. — The  point  upon  which  a  separatio) 
of  these  fungi  is  based  is  the  size  of  the  spores.  Tinea  tonsurans 
is,  at  least  in  England,  almost  entirely  due  to  a  variety  in  wliich 
the  spores  ai-e  small,  measuring  from  2  ^  to  i  ii.  It  b  hence 
called  microaporon,  and  appears  to  be  identtcnl  with  the  Micro- 
gporon  Aiidouini.  As  usually  seen,  the  shaft  of  the  hair  is  pene- 
trated by  the  mycelial  threads  and  the  spores  form  a  dense  sheath, 
five  or  six  spores  deep,  around  the  hair,  and  this  sheath  is  oon- 
tinued  beyond  the  follicle  on  to  the  stump  or  fragment  of  the 
hair  which  still  remainB.  The  common  lingworm,  caused  by  the 
mtcr(M;M>rr>n,  is  almost  confined  to  children,  is  very  contagious  and 
very  obstinate,  so  that  months  or  years  may  ekpse  before  it  is 
cured ;  but  it  ultimately  gets  quite  well.  I 

The  other  ringworm  fungus  is  named  JViiAophi/tou.  viegaiosporon^ 
and  two  varieties  of  this  are  described :  T.  endothrix  and  T,  ecto-4 
thrix.     The  ajwres  measure  from  3  fi  to  ti  ^,  commonly  5  /i,  andfl 
are   thus  latter  than   tboee   of  microsporon.      In   Trioophytosfl 
endothrix  the  spores  and  mycelium  are  contained  entirely  within] 
the  shaft  of  the  hair;  in  T.  ectothrix  the  spores  form  a  sheaUl'9 
outside   the    hair  (as   they  do   in   microsporon),   and   only   thftfl 
mycelium  tubes   lie  within  it.     Cases  due  to  megalosporon  arel 
much  more  amenable  to  treatment,  and  those  due  to  the  ecto«l 
thrix  variety  more  than  those   due   to  endothrix.      As  to   the  | 
further  relations  between  the  fungi  and   the  clinical  forms  oi 
disease  very  different  statements  ai-e  made,  which  are  no  doubt 
in  great  port  explained  by  the  different  prevalence  of  the  fungi 
in  countries   remote  from  one  another,  the  experience  of  Paris 
being  different  from  that  of  London.     Observers  of  the  discasa  J 
in  England  (Monis,  Fox,  Adamson)  show  that  the  microsponmf 
causes  the  large  majority  of  cases  of  ringworm  of  the  head  ;  and  ■ 
that  it  is  present  in  kerion,  which  Sabouraud  attributed  with  aUI 
other  pustular  forms  to  n  m^alosporon.     Trichophj-ton  n 
aporon    endothrix   is   the    chief  cause   of  Tinea  circinata,   i 
T.  megalosporon  ectothrix  is   present   in  a  few  cases  of  Tin< 
tonsurans,  in  Tinea  sycosis,  and    in  tinea  of  the  nails  (onytJi»- " 
mycosis).     These  fungi  occur  also  in  domestic  animals,  and  though 
contagion  is,  especially  in  ringwoi-m  of  the  head,  mostly  from  child 
to  child,  it  is  believed  that  the  disease  may  sometimes  be  can^t 
from  the  horse,  dog,  c"   "  '  " 
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TrMtmrat. — The  treatment  of  Tiriea  tonmrant  requires  to  be 
carried  out  with  the  greatest  pertinacity,  and  even  then  six, 
twelve,  or  more  months  may  elapse  before  the  disease  ia  perfectly 
cured.  The  difficulty  lies  in  the  fact  that  the  spores  multiply  in 
the  hair-follicte,  and  are  therefore,  to  a  Urge  extent,  pi'Otected 
from  the  parasiticides  employed.  The  first  thing  is  to  cut  the 
hair  quite  close,  and  remove  all  crusts  and  scabs  by  soaking  with 
oil  and  subsequent  removal  and  washing.  The  ext«nt  to  which 
hair  is  removed  may  vary  with  circumstances.  Complete  shaving 
is  beat ;  but  where  it  ia  desirable  to  save  appearances,  a  fringe  of 
hair  may  be  left  all  round  the  hea<l,  or  with  a  single  patch  the 
hair  may  be  close  cut  or  shaved  for  an  inch  or  more  round  it. 
KLrasiticides  must  then  be  regularly  and  constantly  used.  The 
patch  should  be  washed  clean  with  soap  and  water  night  and 
morning,  and  the  ointment  or  paste  weU  rubbed  in. 

The  following  are  some  of  those  most  commonly  employed  : — 
Mercurial  applications,  such  as  ung.  hydrarg.  ammon. ;  oleate  of 
mercury,  from  3  to  10  per  cent.  ;  glycerinum  acidi  carboltci,  or 
the  same  with  a  lai^er  amount  of  carbolic  acid ;  sulphur 
ointment ;  creosote ;  tincture  of  iodine ;  thymol  or  turpentine ; 
or  some  of  these  may  be  combined  together,  as  sulphur  2  and 
caj4>olic  acid  1  in  16  of  lard  or  vaseline,  or  iodine  1  and  creosote 
or  oil  of  cade  3  parts.  Boric  acid  J],  with  methylated  ether  gx. 
oil  of  rosemary  ^ij.  and  methyluted  spirit  to  §xl.  is  recommended 
by  Aldersmitii.  Harrison  suggests  an  ointment  composed  of 
caustic  potash  U  grains,  carbolic  acid  24  grains,  in  ^  oz.  each  of 
lanolin  and  ol.  cocoie.  Formalin  in  40  per  cent,  solution,  rubbed 
in  vigorously  with  a  brush  ten  minutes  on  alternate  days  for  four 
days,  is  sometimes  efficient,  but  it  seems  to  be  painful  (Salter). 
Kerion  maybe  treated  with  weak  lotions  of  lead  or  boric  acid, 
and  gradually  subsides  ;  it  should  never  be  incised. 

In  order  to  test  the  effect  of  treatment  the  hairs  must  be 
examined  from  time  to  time,  but  no  case  can  be  considered  cured 
until  a  good  crop  of  hair  has  grown  over  the  whole  scalp,  and  even 
then  a  very  careful  search  must  be  made  for  still  active  disease, 
which  may  be  shown  by  a  broken  and  twisted  hair,  or  a  small 
brown  scaly  spot. 

During  the  Ireatment  of  ringworm  great  care  should  be  taken 
to  prevent  its  spread  to  other  children.  The  patient  should  use  a 
aepaiste  brush  and  comb,  and  towels.  The  head  should  be  covered 
with  a  cap,  which  may  be  freshly  lined  with  a  piece  of  tissue  paper 
ever;  day,  the  old  piece  being  (lestroyed. 

Ttnea  ctreinala  is  easily  cured  by  the  use  of  ung.  hydrarg, 
ammon.,  oleate  of  mercury,  tinctui-e  of  iodine,  sulphurous  acid  in 
solution  (1  part  to  two  or  three  of  water),  a  weak  carbolic  acid 
glycerine,  hyposulphite  of  sodium  (1  in  8),  or  some  other  not  too 
etoong  parasiticide. 
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Tbiea  margincUa  and  Tinea  sycosis  require  the  constant  use  of 
similar  panisiticides ;  and  epilation  must  be  used  for  the 
latter. 

In  onychomycosis,  the  nails  should  be  scraped  thin,  softened  with 
alkaline  solutions,  and  soaked  in  lotions  of  sulphurous  acid,  sodium, 
hyposulphite  of  sodium,  or  mercury  perchloride  (2  grains  to 
1  ounce  of  water);  or  they  may  be  frequently  painted  with 
carbolic  acid. 

FAVUS. 

In  this  disease,  rare  in  England,  the  fungus  attacks  the  epi- 
dermis and  the  hair-follicles:  it  may  at  first  form  patches  like 
those  of  ordinary  ringworm,  but  soon  there  appears  a  small  bright 
yellow  circular  disc,  with  a  depressed  centre,  and  a  gradually 
tliinning  margin.  This,  the  "  favus  cup,"  is  caused  by  the  fungus 
elements  separating  the  layers  of  the  epidermis  and  lifting  them 
up,  except  at  the  central  point  where  the  hair-follicle  joins  the 
skin.  This  characteristic  lesion  may  occur  on  the  scalp,  or  on  any 
other  part  of  the  body,  the  forearm  for  instance,  determined  by 
contagion ;  and  it  is  conveyed  not  only  from  man  to  man,  but  to 
man  from  domestic  animals — ^rabbits,  dogs,  cats,  and  others. 
When  numerous  cups  have  formed,  they  become  aggregated 
together,  and  form  a  thick  continuous  yellow  crust,  with  an 
irregular  honeycombed  surface,  giving  forth  an  offensive  odour 
resembling  that  of  mice.  The  hair-sacs  are  destroyed,  the  hairs 
fall  out,  and  baldness  results ;  moreover,  the  favus  masses  often 
become  a  nidus  for  pediculi,  and  eczema  and  impetigo  complicate 
the  original  lesion.  If  the  masses  are  examined  under  the  micro- 
scope after  soaking  in  potash,  the  mycelium  and  spores  (oonidia) 
of  the  Achorion  Schdnleinii  are  seen.  The  conidia  are  larger  and 
more  varied  than  those  of  the  ringworm  fungi,  and  the  mycelium 
is  shorter  and  more  jointed. 

The  nails  may  be  also  invaded  by  the  fungus  of  favus.  They 
present  an  appearance  similar  to  that  in  ringworm  {see  p.  966), 
and  sometimes  a  distinct  cup  forms  under  the  nail.  The  nail  may 
be  examined  in  the  same  way. 

Treatment. — The  crusts  must  be  softened  by  oil  or  poultices, 
and  removed ;  parasiticides  must  then  be  perseveringly  employed, 
and  the  hairs  must  be  steadily  epilated.  The  naUs,  if  affected, 
may  be  treated  in  the  same  way  as  when  they  are  diseased  by  the 
trichophyton.  The  disease  is  very  obstinate,  and  after  apparent 
cure  often  breaks  out  again.  It  is  well  to  care  for  the  general 
health  by  good  food  and  tonic  medicines. 


ANIMAL  PARASITES. 


SOABIEa 

Scabies,  or  itch,  in  a  multiform  diseafle  of  the  skin,  dtie  to  the 
irritaition  of  the  itch-acarus,  Sareoptea  haminis.  The  female 
acarus  is  oval  in  ahnpe,  ^'^  inch  in  length,  presents  in  fi'ont  four 
little  nipple-shaped  proceKses  pi-ovided  witi  suckers  on  stalks,  und 
behind  four  similar  processes  provided  with  long  bristles.  The 
male  ia  smaller,  has  four  suckere  in  front,  two  suckers  and  two 
bristles  behind.  The  female  after  impregnation  bores  her  way 
tiadei'  the  akin  in  an  oblique  direction,  so  tliat  as  the  su[)ei'ficinl 
layers  of  the  epidermis  are  detached  by  friction,  she  still  remains 
the  same  depth  from  the  surface.  As  she  proceeds  she  lays  her 
eggs,  one  or  two  diiily,  it  is  said,  and  slio  may  thus  bui'row 
thniugh  the  skin  in  an  irregular  lino  for  a  thii'd  or  liulf  an  inch. 
Such  a  burrow  {eunimdus),  or  "run,"  may  be  recognise<l  on  the 
surface  of  the  skin  by  tlie  following  points : — At  one  end,  the 
epidermis  is  broken  or  frayed,  aud  the  free  edges  are  dirty ;  at 
the  other  end  is  a  minute  white  pointed  elevation,  in  which  the 
acarus  lies ;  the  buiTow  itself,  between  these  points,  is  a  sinuous 
black  line.  Tlie  whole  burrow  may  be  snippetl  ofl"  with  a  [lair  of 
scissors  curved  on  the  flat,  or  shaved  off  with  a  scalpel ;  and  if  it  be 
then  moistened  with  liq,  jwtessfe  and  examined,  there  will  he  seen 
the  female  acarus,  and  behind  her,  filling  the  burrow,  her  eggs  in 
every  stage  of  incubation,  with  minute  black  spots  of  excremental 
matter  among  them.  As  the  skin  deKquainat«s,  the  most  deve- 
loped ova  come  to  the  surface,  and  are  hashed.  The  male  does 
not  burrow,  but  remains  on  the  sui-face,  whei-o  he  may  be  some- 
times accidentally  caught. 

Aa  a  result  of  the  invasion  of  the  itch-acarus,  there  are  con- 
ddemble  itching  and  dermatitis  of  vari;ible  extent  and  character. 
The  itching  is  mild  or  sevei-e,  but  not  genomlly  so  bad  as  tliat 
caused  by  pedicnii.  It  is  worse  at  night  when  the  patient  is 
warm  in  bed.  The  dermatitis  consists  of  papules,  vesicles, 
pustules,  or  even  bulire,  which  generally  appear  in  the  neigh- 
bourhood of  the  burrows,  but  also  in  parts  more  remote.  Not 
infrequently  a  vesicle  or  pustule  forms  in  the  burrow  itself. 
In  addition  to  these  lenions,  patches  of  eczema,  impetiginous 
crusts,  and  ui-ticarious  wheals  are  often  present.  There  is,  thus, 
very  great  vai'iefy  in  the  lesions  in  diflerent  cases.  In  some, 
the  burrows  are  numerous,  with  few  inflammatory  lesions; 
in  others,  vesicles  and  pustules  are  abundant,  and  burrows  are 
with  difficulty  found.     In  some  instances  there  are  more  papules. 
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in  others  more  pustules.  The  parts  of  the  body  especially  liabl< 
to  the  attacks  of  the  acarus  are  the  skin  between  the  fingers,  thi 
front  or  inner  side  of  the  wrist,  the  front  of  the  forearm,  th< 
ankle  and  foot,  the  axilla,  the  groin,  and  the  genitals,  the  innei 
side  of  the  thigh  and  the  nates ;  and  the  eruption  spreads  beyonc 
these  parts,  on  to  the  abdomen  from  the  groin,  or  along  the  innei 
side  of  the  leg  or  thigh.  The  back,  shoulders,  and  chest  are  bui 
little  aflfected  ;  and  the  face,  neck,  ears,  and  scalp  nearly  alwayi 
escape.  The  occupation  of  the  patient  may  have  influence  upoi 
the  localisation.  Hebra  was  in  the  habit  of  recognising  the 
occupation  of  a  cobbler  by  the  predominance  of  itch-lesions  or 
the  buttock.  If  the  employment  involves  the  immersion  of  the 
hands  in  materials  (oily  or  otherwise)  antagonistic  to  the  acari 
their  presence  in  this  typical  situation  will,  of  course,  be  pre 
vented.  In  children,  the  lesions  are  more  widespread,  the  feel 
and  ankles  are  commonly  affected,  and  pustules  are  frequentl) 
present. 

Diagnosis. — The  localisation  of  the  lesions  is  an  importani 
guide  to  diagnosis.  An  itching  eruption  of  mixed  papules,  vesicles 
and  pustules,  occurring  mainly  about  the  fingers  and  wrists^  and 
also  in  the  other  situations  mentioned,  should  lead  to  a  carefu 
search.  If  a  burrow  can  be  found,  the  minute  white  elevatioi 
at  the  cleaner  end  should  be  looked  for,  and  its  epidermis  care 
fully  scratched  through  with  the  point  of  a  needle ;  the  acarui 
may  then  be  picked  out,  as  it  readily  adheres  to  the  surface  oi 
the  needle.  If  this  cannot  be  done,  it  is  best  to  snip  off  the  whole 
burrow,  and  to  examine  for  ova  or  fragments  of  the  acarus  undei 
the  microscope.  Finally,  where  there  has  been  much  inflamma- 
tion, so  that  burrows  cannot  be  found,  the  crusts  may  be  removed, 
boiled  in  solution  of  potash  or  soda,  the  fluid  allowed  to  settle 
in  a  conical  glass,  and  the  sediment  examined  for  fragments  oi 
acarus. 

Treatment. — Itch  is  generally  quickly  cured  by  the  free 
inunction  of  sulphur  ointment.  This  should  be  done  at  night,  and 
the  ointment  should  be  left  on,  covered  by  suitable  clothing,  untL 
the  morning,  when  it  may  be  washed  off  in  a  hot  bath.  The 
same  process  may  be  repeated  on  two  successive  nights.  Th€ 
disagreeable  odour  of  sulphur  ointment  may  be  lessened  by  the 
addition  of  balsam  of  Peru.  For  some  skins,  sulphur  ointment  is 
too  irritating,  and  requires  dilution.  An  ointment  of  storaz 
(prepared  storax  145  grains,  methylated  spirit,  8  fl.  drachms, 
lard  1  ounce,  Guy's  Hosp.  Pharm.)  is  also  a  more  pleasant,  less 
irritating,  and  yet  effectual  preparation.  Vlemingkx'  solution 
may  also  be  used,  or  sulphur  baths  (potassium  sulphide  4  ounces 
in  30  gallons  of  water).  It  must  be  remembered  that  the  itching 
may  continue  for  some  time  after  the  acarus  has  been  destroyed. 
In  order  to  prevent  the  recurrence  of  the  disease,  it  is  necessary 
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that  new  clatiiee  shontd  be  worn,  and  that  the  old  o 
quite  disinfected  by  baking  before  being  worn  again. 


PHTHEIBIASIS. 

Pedieuloaig. 

The  pediculi  or  lice  which  infefit  the  humnn  race  nre  of  three 
species — the  I'edieulua  capitis,  or  heail  louse;  /'.  earporig,  rel 
ti«ttim«ntorttm,  the  body  louse  ;  and  P.  ptibu,  or  crnb-loiLse. 

PBDiCDLua  CAPiTia. 

The  bead  louse  is  about  2  mm.  long  by  1  broad,  and  bree<ls  in 
the  hair  of  the  scalp.  Its  ova  are  found  adherent  to  the  hairs, 
and  are  called  nitd.  They  ai-e  about  |  mm.  in  length,  whitisli, 
somewhat  conical  in  shape,  with  tlie  apes  tilwaj-s  towards  the 
scalp ;  and  they  are  fixed  to  the  hair  by  a  cylindrical  sheath  of 
chitiDOUS  material,  extending  some  little  distance  beyond  the 
apex.  The  irritation  of  the  pediculus  leads  to  constant  scratch- 
ing and  pustular  eczema  (or  contagious  impetigo,  Crocker).  1'hia 
emption  is  most  common  and  severe  in  the  occipital  region,  and 
the  sub-occipital  glands  are  mostly  enlarged  as  a  con^sequence, 
and  may  suppurate. 

The  DiMgaoaa  is  not  difficult.  If  the  pediculi  are  not  at  once 
seen,  the  nits,  which  are  readily  distinguished  on  careful  exami- 
nation from  scurf,  will  show  at  once  that  thtre  ai-e  or  have  been 
pediculi.  The  position  of  the  cnistA  at  the  back  of  the  head  is 
also  strongly  in  favour  of  pediculi. 

TrMtment.—  The  insects  can  generally  at  once  be  destroyed  by 
the  use  of  white  precipitate  ointment ;  but  if  there  is  much  eczema 
or  impetigo  the  hair  should  he  cut  over  it,  and  the  cnista  removed. 
Hebra  recommended  pouring  petroleum  over  the  head  as  a  rapid 
and  certain  means  of  killing  the  animals.  The  nits  are  not  easily 
detached  from  the  hairs ;  the  cement  is  very  resL'^tant  to  acids,  alka- 
lies, and  spirit,  but  dilute  acetic  acid  (1  in  4)  is  said  to  raiften  it. 
They  can  always  be  slid  ofl'  the  luiir,  or  may  be  sometimes  combed 
off;  but  if  very  numerous,  it  is  probably  best  to  cut  the  hair, 

Fbdiculus  Vebtimentoruu. 

This  species  is  larger  than  the  head  louse,  being  from  2  to  3 
mm.  long,  and  1  to  H-  broad.  It  only  occurs  on  the  parts  covered 
with  clothes,  and  chiefly  al>out  the  back  and  front  of  the  chest, 
loins,  and  abdomen.  Occasionally  the  upper  arms,  thighs,  and 
even  1^^  may  be  attacked,  but  never  the  face  or  the  hands.     The 
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body  louso  causes  a  severe  prurigo,  with  intense  itching,  whic 
leads  to  pi-oportioiiately  violent  scratching.  All  the  lesioi 
descri]x?d  under  Pnirigo  {see  p.  981)  may  occur,  papules,  bloo< 
crusts,  scnitch-marks  and  the  elongated  sairs  which  I'esult  froi 
them,  and  after  a  time,  intense  pigmentation. 

It  occurs  especially  in  old  people,  amongst  the  poorer  classe 
who  have  been  allowed,  from  want  of  proper  attention,  to  lap$ 
into  conditions  of  filth  and  neglect.  The  disease  has  then  bee 
called  Pimrigo  senilis,  and  also  vagabonds'  disease. 

In  its  milder  foim  it  presents  only  scattered  papides,  blooc 
crusts,  and  schitch-marks  over  the  upper  ptut  of  the  bjick  an 
shoulders. 

Diagnosis. — A  pruriginous  eiiiption  of  this  kind  over  the  bac 
and  shouldei*s  should  always  suggest  a  search  for  the  })ediculii 
vestimcntoriim.  It  is  commonly  found  in  the  "  gathers,"  unde 
the  neck  Imnd  of  the  shirt,  or  under  the  shelter  of  any  edge  pre 
jecting  on  the  inner  side;  and  it  is  recognised  by  its  long  ovji 
shajMi,  and  its  gi'ey  colour,  with  a  centi-al  dark-i'ed  or  black  spot. 

Treatment. — Ung.  hydrarg.  ammoniati  or  ung.  staphysagria 
smeiired  over  the  skin,  will  kill  the  pediculi.  The  clothes,  ii 
which  the  eggs  are  cei-tiunly  incubating,  should  be  completel 
changed ;  an<l  they  must  be  baked  if  they  ai-e  to  be  worn  again. 

Pediculus  Pubis. 

The  cralvlouse  is  smaller  than  eitlier  of  the  other  species 
measuring  fivm  1  to  li  mm.  long,  and  1  to  1 J  broa<l.  It  has  ai 
almost  sqmiro  body,  and  six  long  legs,  with  claws  by  which  i 
clings  firmly  to  the  hairs  of  the  part.  It  is  not  only  found  in  thi 
pubic  hair,  but  is  ocaisionally  conveyed  to  the  eyebrows,  eyelashes 
whiskers,  or  beard.  The  eggs  are  attached  to  the  bail's  close  t( 
the  skin.  Itching  leads  to  scratching,  and  an  eczematous  rash  i 
the  result.  Removal  of  the  hair  quickly  cures  the  trouble ;  o: 
the  pediculi  may  be  kiUed  by  the  means  found  efiectual  with  othe 
gperieB. 


ma. 
in  h)  ^ 
may  conli. 
In  order  to  i 


Abdomen,  examiDation  of,  5S1; 
tnmoDTBof,  717 

Abdominal  aneuryBm.  718  ;  aorta, 
eiceeuve  polsation  of,  673  ; 
reBei,  169;  taxig,  661 ;  walli, 
protrnBion  of,  662 

Abductor  paialTsia  of  larynx,  404 

Abdactors  of  vocal  cords,  paialysJB 
□f,  404 

Abortion  in  lead  poisottiug.  87! 

Abscees.  mediasCicia],  676 

Abacess  of  brain,  294  ;  of  kidney, 
pjEemic,  814 ;  of  lirer,  in 
dysentery,  101  ;  ot  liver, 
mnltiple,  674  ;  of  liver,  py- 
smic,  674  ;  of  liver,  solitary, 
676  ;  of  liver,  tropical,  675  ; 
of  lung,  439,  447  ;  of  spinal 
cord,  219 
perinephric,  815  ;  retropharyn- 
geal, 593  ;  of  spleen.  739 

AbBCesses  in  pyEemia,  143 

Absolute  cardiac  dulness,  49! 

Acarna  of  itch,  969 

Accentuation  of  heart  sounds,  492 

Aocumulationa,  fscal,  649 

Acetonemia,  856 

Achorion  Scbonleioii,  968 

Acid  dyspepsia.  602 

flaonc.  in  gottre,  721 
gastric,  testa  for,  597 

Slycoronic,  851 
Lctio,  as  CBDse  of  rbeumatlsm, 
882  ;  in  osteo-malacia,  906 
oiybntyric,    in  diabetes,  856; 

in  Drine,  849 
picric,  as  teat  for  albumen,  783  ; 

for  sugar,  860,  852 
uric,  in  gout,  test  for,  891 
Acidity  of  urine,  778 
Aone,  956 ;   iodorata,   957  ;   panc- 
teta,    957 ;    pnstulosa,    957  ; 
rosacea,   968 ;  vmrloloformis, 
968  i  vu^aris,  967 


Acrodynia,  913 

Acrom^aly,  903 

Actinomyoosis,  160 

Acnte  disease,  canse  of  oonvuloions, 
330 
ascending  paralysis,  226 
yellow  atrophy  of  liver,  678 

Addison's  disease,  731 

Ad^nie,  735 

Adeooid  growths.  591  ;  in  asthma, 
426 

Adenoma  of  kidney,  827 

Adherent  pericardium,  652 

Adhesion,  pleuritic,  478 

Adrenals  {lee  Supra-renal  capsules) 

Adventitious  sounds,  384 

^gophony,  386  ;  in  pteorisy,  460 


^BtivoAutumnal  fevers,  90 

£tiolo^,  43 

Agglutination  in  enteric  fever,  48 

Agraphia,  279 

Ague,  66  ;  forms  of,  87 

Ague-cake,  91,  729 

Air,    composition    of.  in    pneumo- 
thorax, 487 
In  the  pericardia m,  654 

Air  hunger,  856 

Akinesia  algem,  354 

Albinism,  945 

Albumen  in  nrine.  te»ti  for,  qualita- 
tive, 781  ;  tests  for,  quantita- 
tive, 784 

Albuminuria,  781 ;  causes  of,  785 ; 
cyclic,  863  ;  dietetic,  863  ; 
from  exercise,  663 ;  fuoc- 
tional,  662  ;  in  diabetes,  366  ; 
in  diphtheria,  109  ;  in  ma- 
lignant endooarditis,  506  ; 
intermittent,  363;  ^roiya- 
mal,  863  ;  postural,  663  ; 
remittent,  663  ;  aoarlatlnal, 
56 

Albuminnrio  ntiuitis,  798 
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Albamoses  in  the  urine,  787 

Alcohol  as  cause  of  cirrhosis,  680 

Alcoholic  paraplegia,  180 

Alcoholism,  865 ;  acute,  865 ; 
chronic,  867 

Alexia,  280  ;  subcortical,  280 

Algide  stage  of  cholera,  118 

Alkalinity  of  urine,  779 

Alkaloids,  cadaveric,  626 

Allochiria,  168 

AUorrhythmia,  495 

Alopecia,  960 ;  areata,  960 ;  congeni- 
tal, 961 ;  premature,  960 ; 
senile,  960 ;  universal,  961 

Alveolar  ectasis,  431 

Amaurosis,  ursemic,  795 

Amblyopia,  crossed,  185,  353 ;  in 
diabetes,  855 

Ambulatory  typhoid,  47 

Amenorrhcea  in  chlorosis,  750 

Ammonsemia,  797 

Amoeba  coll  in  dysentery,  99 ;  in 
hepatic  abscess,  674 

Amphoric  breathing,  384 

Ainyloid  disease  {see  Lardaceous 
disease) 

Amyotrophic  lateral  sclerosis,  250 

Amyotrophy,  246 

Anacrotic  pulse,  499 

Anaemia,  744  ;  blood  in,  747  ;  due  to 
entozoa,  662  ;  essential,  745 ; 
from  intestinal  worms,  659, 
662  ;  idiopathic,  752  ;  in  ague, 
91 ;  in  bilharzia,  837 ;  in  em- 
pyema, 483;  in  Hodgkin's 
disease,  736 ;  in  lead  poison- 
ing, 871;  in  phthisis,  464; 
lymphatica,  735;  of  liver, 
672  ;  pernicious,  762  ;  primary, 
746;  secondary,  744,  754; 
splenic,  729 ;  symptomatic, 
744 

Anaesthesia,  167;  dolorosa,  264;  of 
larynx,  410 

Analgesia,  168 

Anarthria,  278 

Anasarca  in  heart  disease,  511 ;  in 
renal  disease,  790 

Anchylostomum  duodenale,  661 

Aneurysm,  663;  abdominal,  718; 
diffused,  663  ;  dissecting,  663 ; 
false,  563  ;  fusiform,  663  ;  in 
cerebral  hsemorrhage,  281 ;  of 
heart,  637  ;  thoracic,  505  ;  of 
valves  in  malignant  endo- 
carditis, 504  ;  results  of,  664  ; 
sacculated,  663 

Angeio-ne orotic  oedema,  575 


Angina  in  thoracic  aneurysm,  566 

Ludovicl,  393,  588 ;  pectoriE 

555 
Angle,  epigastric  378 
Anidrosis,  953 
Animal  vaccination,  72 
Ankle-clonus,  170 
Anodal  contractions,  172 
Anorexia  nervosa,  366,  604 
Anosmia,  183 
Anterior  poliomyelitis,  acute,  227 

chronic,  231 
Anthracosis.  448 
Anthrax,  156  ;  internal,  157 
Antiperistalsis,  647 
Antipyretics,  26 ;  in  enteric  feve] 

50 
Antipyrin,  eruption    produced  b^ 

921 
Antiseptics  in  enteric  fever,  51 
Antitoxins,  16  ;  in  enteric  fever,  51 

of  diphtheria,  113 ;  of  teta 

nus,  150 
Anuria,  770 
Aorta,  abdominal,  aneurysm  of,  718 

excessive  pulsation  of,  573 
thoracic,  aneurysm  of,  666  ;  di 

lated,  565 
Aortic   area,    516;    disease,    620 

murmurs,  516 ;   notch,  497 

regurgitation,  521  ;  stenosif 

622 
Aortitis,  acute  general,  561 
Aperient  waters,  640 
Apertures,    strangulation    throogfa 

645 
Apex  beat,  490,  491 
Aphasia,    278 ;   in   migraine,   334 

motor,  279 ;  sensory,  280 
Aphonia,  278  ;  functional,  406 ;  hys 

terical,  406 
Aphtha,  585  ;  epizootica,  159 
Aphthous  stomatitis,  585 
Apophysial  points,  363 
Apoplexy,  288  ;  diagnosis  of,  287 

heat,  874 ;  ingravescent,  283 
Appendicitis,  632 ;  relapsing,  634 
Area  Celsi,  960 
Area   of   audibility   of   murmurs 

516 
Argyll-Robertson  pupil,  191 
in  locomotor  ataxy,  235 
Argyria,  240 
Arsenic,  eruption  produced  by,  921  : 

in  ague,  92  ;    in   Hodgkin'c 

disease,  738 ;  in  leuobssmia. 

768 ;   in  pernicious  ansomia 

754 


656,  567  ;  in  BephritU,  792 

Aiteiies,  cerebral,  emboliBOi  and 
thrombosiB  of,  385  ;  condition 
of.  in  BH^ht'B  diseue,  702  ; 
degenerations  of,  561 

Arteritis,  560  ;  acnte  local,  56U  ; 
chronic,  561 

Arterio-oapillaiy  fibrosig,  792 

Art«rio-HcIeroBia,  561 

causing  b^pertrophf ,  642 

Artbritis,  chionio  rheamatic,  866  ; 
detormana,  886 ;  in  acate 
rbenmatlsui,  877 ;  rhenma- 
toid,  886 

Arthropalh;  in  locomotor  ataz;,  237 

AicAris  Inmbricoides,  659 

Aaoites,  670 ;  cancerous,  717  ; 
cb^loQs,  672,  741  ;  displace- 
ment in,  671  ;  fluctuation  In, 
671  ;  in  clirbosia,  683 ;  in 
heart  disease,  511 ;  in  renal 
disease,  790  ;  percussion  in. 


Aspiration  In  pericarditii,  551  ;  in 
pleoiisj,  484 

Astasia-abasla.  354 

Asthma,  126 

Ataxia  {>te  Atai;) 

Ataxic  pamp1eg;ia.  243 

Ataxy,  167  ;  acute  central,  220  ; 
ceret>ellai,  310;  hereditarv, 
244 ;  hjat«rical,  354  ;  in 
diiease  of  corpora  quadri- 
gemina,  311 ;  in  multiple 
neuiitis,  181 ;  locomotor,  234  ; 
spastic,  243  ;  static,  23S 

Atelectasis  pulmonum,  435 

Atheroma,  561 

Athetosis,  276 

Atonic  dyspepsia,  572,  608 

Atrophic  cirrhoslB.  682 

AtTophodenoa  alUdum,  943 

Atrophodennla  neuritica,  941 ;  pig- 
mentoea,  942 

Atropb)',  acute  yellow,  678 ;  of 
brain,  unilateral,  290 ;  of 
heart,  brown,  534 ;  chronic, 
686 ;  of  liver  from  cirrhosis, 
680;  of  liver,  red,  686;  of 
Uver,  simple,  686 ;  of  liver 
from  perinepatitis,  686 ;  of 
the  skin,  941  ;  optio.  176  ; 
progreisive  mnsonlar,  246 


3X.  075 

Attenuated  vlros,  15 

Attitudes  in  hysteria,  356 

Auditory  nerve,  lesions  o(,  197 

Aura  in  epilepe;,  322 

Aural  vertigo,  337 

Auscultation,  immediate,  382 ;  me- 
diate, 382  ;  of  abdomen,  565  ; 
of  chest,  382 ;  of  congh,  387  ; 
of  heart,  492  ;  of  lung,  382 ; 
of  (BgophagQB,  595 1  of  voice, 
386 

Ausceitatory  percussion,  387 

Axial  nenritis,  184 

Atotnria,  772 


BAOILU  {lee  Micro-organisms) 

Bacillus  coli  commnnia,  624, 633;  in 
bile  passageE,  699,  701 ;  in 
yellow  fever,  97 

Bacteria  (i««  Micro-organisms) 

Bacterioli^y,  7,  10 

Balanitis  in  diabetes,  854 

Baldness,  960 

Bandage  in  moveable  tddney,  839 

Bonds,  strangulation  by,  645 

Barbadoes  leg,  743 

Basedow's  diHeose,  722 

Basophiie  celU,  740 

Baths  in  cholera,  121 ;  in  enteric 
fever,  50  ;  in  pyrexia,  25;  in 
rheumatic  hyperpyrexia,  885 

Beads,  specific  gravity,  771 

Bell  sonod,  3ti7 ;  in  pneumothorax, 
488 

Bell's  palsy,  195 

Beri-beri,  94 

Bile«cids  in  urine,  667 

Bile-ducts,  catarrh  of,  696 

Bile-pigment  in  urine,  667 

Bllhariia  hiematobia,  835 

Biliary  calouli,  698 ;  coUo,  699 

Bilious  hiemoglobinaric  fever.  89 

Bimanual  method  of  examination, 
583 

Birth  palsies,  289 

Biurates,  T76 

Biurate  of  sodium  in  gout,  892 

Black  vomit  in  yellow  fever,  97 

Blackwater  fever,  89 

Bladder,  tubercle  of,  631 

Blebs,  908 

Bleeders,  767 

Blood,  chlorotic  type  of,  760 ;  de- 
generation of,  74S  ;  destmc- 
tlon  of  in  hiemoglobiQuria, 
765  ;  diseases  of,  744 ;  fllaria 
in,    740  i    in   agae,    00;    in 
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onmiuia,   747  ',    in   ohlorosla, 

750;    in  OJBOOsis.  533;    in 

921 ;  in  epilepsy,  329 

dUbatos,  855,  867  ;  in  gout, 

Bromidrosis,  954 

in    Hodgtdn's    cliseaBe,  736; 

Bromiam,  329 

Bronchi,  diseases  of,  414;  obstruc- 

in lenchiemiB,  754 ;    in  per- 

tion  of,  429 

nicioos    anwmia,     752  ;     in 

Bronchial    breathing,    383;   crises. 

nrinB,  tesla  (or,  787  ;  regene- 

237 ;  glands,  tuberculosis  of. 

ration  of,  740  1  orio  aoid  in. 

57S  ;  phthisis,  576 

891  ;  vomiting  of  (tee  Hiema- 

Bronchiectasis,  cylindrical,  424 ;  in 

twoesis) 

Blood-Oifits.  789 

■125 

Blood-changes  in  cerebral  hffimor- 

Bronchitis,  414;  acute.  416;  capil- 

rh>ge.  28H 

larj,4I7  !  chronic,  419;  crou- 

Blood-corpuscles  in  cjanosis,  633 ; 

pous,  423;   dry,  420;   fietid, 

oounting  of,  748 

420,  422  ;    Qbrinous.  433  ;  in 

Blood- plates,  749 

measles,  61  :  in  enteric  fever. 

Blood-vessels,  diseases  of,  56U:    in 

45;  plastic,  423;  putrid,  420 

hremophUis,  7(58 

Bloody  stools  in  dysentery.  99 

722 

Boils  in  diabetes.  854 

Bronchophony,  386 

Bones,  diseases  of,  8TG  ;  bending  of 

ei  ;  in  whooptog  eoogh,  78 

ing   of   in   riokets,  899  ;  en- 

largement of  in  acrpmegaly. 

Brood  oapsnlea,  693 

9(13 

Bronzing  in  Addison's  disease,  732 

Borborygmi,  600 

Brow  ague,  364 

Botbriocephalos  talus,  658 

Brown  atrophv  of  heart,  634 
Bruit,  493  (««  Murmurs) ;   de  pot 

Bottger'B  test  for  sugar,  850 

Bowel  (<«  Intestine) 

fei6,    462  ;    de   soullie.    493  ; 

Bracelet,  Nussbaom's,  369 

d'nirain,  387  ;  de  diable,  746 

Brachial  neuralgia,  3(55;  pleius,  pa- 

BubbUng rales,  385 

ralysis  of,  304 

Bobo  in  plague,  124;   in  syphUis, 

Bcadyoarfia.  658 

126 

Brain,  abscess  of.  294  ;  diseases  of, 

Bubonic  plague,  123 

271;   diseases   q(  veaselB  of. 

265  ;  gumma  of,  308 ;  bismor- 

gressive,  248,  266 

rhage into, 281 ;  hjdaiid,808 ; 

Bulimia.  601,  604 

sclerosis  of,  203;   softening 

BuUiE.  908 

of,  283;  syphilis  of.  308  ;  tu- 

Bunion, 937 

bercle  of,  297,  307  ;  tumoars 

Burmese  ringworm,  966 

of,  30S 

anscultation  of,  382 

Breathing,    amphoric,    384  ;   bron- 

617 ;  malarial,  91 

chial,  383  ;   stertorous,  283  ; 

Cadaveric  alkaloids,  626 

position  of  vocal  cords,  404 

Caisson  disease.  333 

383  ;   interrupWd,  383  ;   nor- 

Calcification  of   arteries.  662;    of 

mal,    383;    cavernous,    384; 

tabular,  383 ;  vesicular,  383 

tubercle,  136 

Calcium  carbonate  oalcolus,  840 

oxalate  calouins,  840 

classification  of,  TSO 

in  urine,  776 

Brine  test  tor  albumen.  783 

phosphate  calculus,  840 

Bristle-baoillus,  148 

Calculus,  bllian',  608  ;  of  kidney 

Broadbent's  theory,  274 

840 

.936 

Caacei  of  bcart,  &40:  of  kidnej, 
BS8:  of  larynx.  4ul;  of  Utct. 
690 ;  of  long,  473  ;  of  mediu- 
tinam.  57S :  of  pancre**.  T04  : 
of  peritoneom.  716  :  ofilom- 
mch.ei4 

CuicTntn  ori*.  566 

Cao)Uem,d60 

C^adtj,  Tiul,  3S0 

O^riUai?  braachitii,  41* ;  nf  child- 
ntt,41T 
ecchjuMMU  of  tkin,  907 


Carbo-hjdnMa.  io  relation  to  dia- 

betei.857 
CubDDclfc  157 

in  diabeu*,  SM 
OanHnoma  (•«  Caiwei) 
Carduc  dolneai.  3«ll 

foim  of  ■mutroke,  874 

letiom  in  B 


n  Bn|:l)t'i  diM 


.7&2: 


Cardial^  604 

Cardio-polmooaiT  mnrmara,  525 

Oardio-taicDlar  cban^a  in  nephri- 
tii,T91 

Catinated  abdomcB.  MS 

Caacation  of   inpn-raial  eap«ole«. 
TU 
of  tabarcle,  lib 

CmMti,  blood.  7«i :  epttbclial.  I'l'j 
fan;,  769:  graaalar.  ZfJ 
bTaUne.  7M ;  inUatiDal,  ^1 
in  pfauDc  brnncbitia,  423 
laidaoeoaa,  7*> ;  reiud.  7^ 

Oatalefiar,  357 

Catonet  [n  diabeu*.  954 

Cuarrh,  bnnchial  dry.  130 ;  fanric. 
acat^  AM :  puinc,  ebroi^ie. 
599;  naMl.  3^;  rjf  biie- 
dacu,  6K;  int«Miaal.  4>3; 
—     er.  3W 

lir,  413 


of  diacaacv  M'niicf;,  4  ;  pre- 


CeUaliti*.  BabmazUlaiT.  588 
Cepbalalg[ia,  rbeumatic,  371 
Cerebellar  alaij.  310 
CerebeUnm.  bBmorrfaafn  inio,  ?K 
lefiomi  of,  273 


310 


of. 


Cerebral  hgemorrha^.  281 ;  arUiT 
of.  281 

rinoie*,  tbromboM*  of,  306 

«reak.»9 
Cerebropathia  piTcbica    neuiilica, 

181 
Cerebro-.-pinal  ferer,  82 

meningitis.  82 
Cerrical  opiathotontu,  3>>4 
Cerrico-bncbial  nenra^ia,  306 
Cerrico -occipital  neoraigia.  3(r4 


655 


126: 


CkTitfaa  iB  i^hida,  456 


Chapa,  dO^ 

UltarbOD.  15« 

Cbarcol'f  disemae  of  Join!!^  237 

Charcot- Lei-den  cnratals.  tlS 

Chart,  tempotatore.  17 

Cbeiiagra.  889 

Cheiro-pompholn,  91^ 

Cheloi'l.  952 

Che*l,  eifdoratioD  of.  4^ :  inspec- 
tion crf,  378  :  phjiical  eiaic- 
ioaiioD  ol  377 ;  nffoat  ol 

Cbeyne-Slokea  tnvathing.  374 ;  in 
cerebral  tsnMior,  311:  ia 
fanr  heart.  535:  in  meoin- 
gitis,  ?99.  3i;'2 

Cbiafna,  optic.  l£«ionj  of.  154 

Chicken-poi.  74 

Child -ctowtcg.  4i!'7 

Cbl<«iiBa.  ^43  :  =;erinGB.  M4 

Chloial,    ercptjon    prodoMd    by, 

Cfalocidei  is  urine.  773 
Chlorofif.  749 :  Egyptian.  ««* 
Cbo!ao^tt£.  catarrbal.  7'.'I ;  fcppttr- 

adTe.  7'-l 
ChoIecynectoiB.T.  7'.'i 
Cht'iecisTiii*,  pb:ecitioE.oaa.  7'» 
Cb(^ecyito:oEij.  T-'! 
Cbtuen.  116 :  Atiattc.  lt<3 :  KngEiili. 

626  :  JE far. ton:.  626  :  noMraa. 

626  :  preiention  oL  121 
Cholera-:  ti-boM  11^ 
Cholenic  diarrbiBa,  1 19 
Cboleriae,  119 
ChrJeateaUjoia.  3)77 
Clxfleitcrin  in  gall-itocea.  6:^ 
3q 
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Chorea,  343 ;  Hantington's,  348 ; 
in  adults,  348  ;  gravis,  346 ; 
major,  344 ;  post-hemiplegic, 
276 ;  paralytic,  346 

Choreic  hemiplegia,  346 

Choroidal  tabercles,  299 

Chromidrosis,  954 

Chromogens  in  urine,  777 

Chronic  infantile  stridor,  409 

Chrysarobin,  eruption  produced  by, 
921 

Chylous  ascites,  672,  741 

Chyluria,  742 

Cicatrix.  908 

Circulation,  diseases  of  organs  of, 
490 

Circumflex  nerve,  lesions  of,  203 

Cirrhosis  of  kidney,  806 ;  of  liver, 
680  ;  of  liver,  atrophic,  682 
of  liver,  hypertrophic,  682 
of  liver,  intercellular,  681 
of  liver,  multilobular,  682 
of  liver,  unilobular,  681,  684 
of  liver,  varieties  of,  681 ;  of 
lung,  448 

Classification  of  diseases,  7 

Clavus,  937 

Claw  hand,  247 

Clergymen's  sore  throat,  592 

Climate,  in  asthma,  428  ;  in  Bright's 
disease,  806;  in  bronchitis, 
422  ;  in  phthisis,  469 

Clonus.  170 

Clothing,  disinfection  of,  13 

Clubbed  fingers  in  bronchiectasis, 
425 ;  in  chronic  pneumonia, 
449  ;  in  congenital  heart  dis- 
ease, 502  ;  in  empyema,  483 ; 
in  phthisis,  464 

Clumping  in  enteric  fever,  48 

Cocci,  9 

Co-efficient,  Haeser's,  772  ;  Trapp's, 
772 

Coffee-ground  vomiting,  61 1 

Cold  in  the  head,  3&  ;  stage  in 
ague,  86 

Colectomy,  652 

Colic,  biliary,  699;  intestinal,  641  ; 
lead,  869  ;  renal,  842 

Colitis,  mucous,  631  ;  ulcerative, 
631 

Collapse  in  cholera,  118  ;  lobular, 
in  bronchitis,  416  ;  tempera- 
ture of,  18  ;  of  lungs,  435 

Collapsing  pulse,  521 

Collateral  circulation  in  cirrhosis  of 
liver,  683 

OoUes'  law,  133^ 


Colliqaative  sweats,  463 

Coma,  apoplectic,  283  ;  in  agne,  88 ; 
diabetic,  855  ;  ursemic,  795 

Comedo,  956 

Comma-bacillus  in  cholera,  120 

Comma- ti*act  of  cord,  210 

Compensatory   breathing,  383  ;   in 
phthisis,  455 
emphysema,  432 

Compression  of  intestine,  645 ;  of 
lung,  435 ;  of  medulla  ob- 
longata, 270  ;  of  spinal  cord, 
264  ;  of  trachea,  412 

Concretions,  pancreatic,  706 

Conduction  of  sensation,  delayed, 
168 

Condyloma,  939 

Confluent  small-pox,  69 

Congenital  heart  disease,  530 ; 
myotonia,  376  ;  syphilis,  132  ; 
syphilis  of  the  liver,  689 

Congestion  of  liver,  active,  672  ;  of 
liver,  passive,  672 

Conglomerate  transformation  of 
kidney,  777 

Conjugate  deviation  of  eyes,  276 

ConsoUdation  in  phthisis,  427  ;  in 
pneumonia,  440 

Consonating  r&les^  385 

Constipation,  639;  habitu^  639; 
in  chlorosis,  750 

Constriction  {see  Stenods) 

Consumption,  452 ;  of  the  bowels, 
739 

Contagion,  11 ;  prevention  of,  12 

Continuous  current,  172 

Contractions,  carpo-pedal,  408 ; 
fibrillary,  248  ;  ioio-mnscular, 
376 ;  of  intestine,  646 

Contracture,  167  ;  paralytic,  405 

Convergent  strabismus,  186 

Convolutions,  frontal,  272  ;  occipi- 
tal, 273 ;  temporo-sphenoidLal, 
273 

Convulsions,  167 ;  clonic,  167  ;  hys- 
terical, 354;  infantile,  330; 
tonic,  167  ;  ursemic,  795 

Copaiba,  eruption  produced  by,  921 

Cord,  spinal  {see  Spinal  Cord) 

Corns,  936 

Comu  cutaneum,  939 

Corpora  quadrigemina,  tumours  of, 
311 

Corpuscles,  eosinophiloos,  in    leu- 
chsBmia,  755 
shadow,  765 

Cortical  motor  area,  271 

Corysa,388 


Cough,  anEGultattoQ  of,  387 ;  bTsteii- 

cal,  356  ;  in  phthisis,  459 
Coupled  beats,  495 
Cow-poi,  71 
Crab- loose.  97! 
Cracked-pot  soaud,  4I>2 
Crackling  rAlea,  385 
Cramp,  writers',  367 
Cranial    neives,    lesions   of,    183 ; 

spasm   of   mnsclea  supplied 

bj,  208 
Cranlo-tabes,  308 
Cremasteric  reftez,  169 
Crepitation,   385  ;   redox  in  pnea- 

monla,  439,  442 
Crescentio  bodies  In  agne,  90 
Cratinism,  730 ;  sporadic,  721 
Crises  gostriquei,  237;  visceral,  in 

loDomotoi  ataxy.  236 
Crisis  of  feTer,  21 
Crossed  ainbl;opia,  186;  diplopia, 

187  ;  hemipl«ia,  373 
CroDp,  110  ;  spasmodic,  407  ;  spari- 

CronpoQB    broDchitls,    423 ;    pneo' 


Crystals,  Charcot -Ley  den,  428 
CiibsbB,  eruption  prddnced  by,  921 
CoDi  coins  of  itcb,  969 
Current,  electrical.   17!  ;   measare- 

meot  of,  174 
Carschmann's  spirals,  428 
Cutaneons  reflex.  169 
Cntis  an  senna  in  ague,  86 
Cyanosis,  531  ;   blood  in,   632  ;   in 

phthisis,  464 
Cyclic  albamlDiuia,  863 
Cycloplcgia,  190 
Cynanche  tracbealis,  411 
Cyrtometer,  380 
Cyst- formation,    endogenous,   693; 

exogenous,  693 
Cysticercus  telre  oeUolos^  666  ;  in 

brain,  308 
Cystine  calculus,  840 
Cystitis  in  myelitis,  222 ;  in  tnberclB 

of  kidney,  781 
Cvsts,  hydatid,  692  ;  in  kidney,  826 ; 

mucous,  of  larynx,  401  ;   of 

pancreas,    707  ;    aebaoeons. 


Danghter  cysts  of  hydatids,  693 

Deafness,  198 

Death  in  fevers,  2 1 

Deep  oardlac  dulness,  381,  492 

Deep  reflexes,  169 

Defervescence,  21 

Deformity  of  chest  in  mediastinal 
tumour,  579 ;  in  old  plenrisy, 
481 ;  in  rickets,  900 

Degenerations,  arterial,  G61  ;  of 
blood,  749  ;  fatty,  of  heart, 
534 ;  fatty,  of  liver,  686  i 
Qbroid,  of  heart,  536  ;  pig- 
mentary, of  heart,  534  ;  reac- 
tion of,  174 ;  secondary,  177  : 
secondary  in  cerebral  hemor- 
rhage, 282 ;  seoondarr,  of 
cord,  211 ;  Wallerian,  177 

Delayed  conduction  of  sensation,  168 

Delinnm  in  chorea,  346  ;  in  ummia, 
795 ;  tremens,  865 

Dementia  paralytica,  317 

Demodex  follicniorum,  956 

Dengne,  92 

Dentition  in  rickets,  899 

Depletion  in  heart  disease,  628 

Depressed  patellar  reQex,  170 

Dermatitis,  anomalous  forms  of,  936; 
exfoliative,  932 ;  forma  of, 
909 ;  from  irritation  of  plants, 
936  1  from  ptomaines,  936 ; 
herpetirormis.919;  in  Bright's 
disease,  795 ;  in  scabies,  969 

Dermatolysis,  951 

Dermoid  cysts  of  kidnsy,  826 

Desquamation  of  epitbeliooi,  in 
aont«  nephritis,  800 ;  of  skin 
in  Ecarlatlna,  56 

Deviation  of  eyes,  coDjagate,  276 ; 
primary,  186  ;  secondary,  186 

Diabetes,  diet  in,  859  ;  insipidns, 
846;  mellitus,  848;  patbolt^ 
of,  867 

Diabetic  coma,  855 

Diagnosis,  4  ;  differential,  5 

Diaphragm,  paralysis  of,  ISO,  202 ; 
in  diphtheria.  Ill 
mplure  of,  489 

Diarrhoa,  636  ;  bilioas,  637 ;  choI«- 
raic,  119;  inent«iofeveT,41 ; 
in  enteritis,  588  ;  in  phthisis, 
440  ;  Uenteric,  601 ;  nmmio, 
796  ;  varieties  of,  637 

Diastolic  murmurs,  493,  613 

Diathesis,  hnmorrhagic,  767  ;  oxalic 
acid,  776  ;  taberoaUr,  452 

Dlazo  reaction,  43 

Dicrotic  wave,  497 


0^» 


G^Lo^l 


DiiaouiAci  of  a43rt»y  545;   of 

cUs,  547  :  of  bevt.  Ml^  54iS; 
of    beaxt    in    aii»m»    7tf : 
of  bfart  tc 
5«/>;    of 
of  '^idMphafW,  5d< ;  of  rigte 
T<Mi*.rieie.  547  :  cf  tmmarh, 
acii:«,     6^; :     of     wummrh 
chrofLX.  <20  :  cf  ftoaach  for 
cancer.  615 ;  of  Momaidi  for 
ulcer,  «510 
Diminatioa  of  heart  fooodi,  492 
Diphtheria,    10^;    antitozxii.    113: 
larjngcal,    li>9;   naaal,   109; 
paraijsis in.  Ill ;  pharyngeal, 
106  ; 

Diple^  facialis,  195 
DiifU/OoccuM  poeiimomje,  439 
Diplopia,  175, 187 ;  croand,  187  ;  bo- 
mon  jmoas,  187  ;  lateral,  187 
Diieaae,  AddiaoD'a,  731 ;  Basedow's, 
722  ;   Bright's,  780  («ee  Ne- 
phritis) ;  Charcot's,  of  joints, 
237  ;  Friedreich's,  244  ;  func- 
tional,   2;    Gl^oards,    718; 
Graves',  722 ;  Hodgkin*8, 735 ; 
hjdrocepbaloid,  300;  infec- 
tious,    9;    Meniere's,    338; 
Morvan'H,  263  ;  nature  ot  1 ; 
Parkinson's,  341 ;  ragsorters*, 
159;  Rajnaad's,573;  Schon- 
lein'8,  760  ;  Thomson's,  375; 
▼agabonds',  972  ;  Weil's,  53, 
wool-sorters',  157 
Diseases,  classification  of,  7 
Disinfection  in  infections  diseases, 

13 
Displacement  in  ascites,  671 
Disseminated  sclerosis,  251 
Distension,  acute  paralytic,  of  sto- 
mach, 620  ;  ulcers,  631 
DittHch's  plugH,  422 
Divorgont  strabismus,  186 
DiverUculum,    Meckel's,    645;    of 

aisophagus,  596 
Divers'  paralysis,  233 
Distinoss,  837 
Doohmius  duodenalis,  661 
Double  quartan  ague,  87 ;  quotidian 
ague,  87 ;  tertian  ague,  87  ; 
vision,  175, 187 


776 

Damb  nfates,  151 
DoodcBinn,  aleerol.€S 


*H; 

258; 
<rf,3IM 

niiif  disf  nrii,  448 

Dynamometer,  ICT 

DyssBstliesia,  168 

Djrschromatopia  IB  tabes.  937 

Dysentery,  98 ;  amod»c«  101 ;  varie- 
ties of,  100 

Dyridrosis,  920 

I^spepsia,  599 ;  atonic*  601,  608 ; 
dninkards',  607 ;  vazietieB  o^ 
601 

Dyspnoea,  378;  cardiac*  518;  ex- 
piratory, 378 ;  hysterical,  366 ; 
in  leachiemia.756;  in  ;^ 
460 ;  inspiratory,  378 ; 
795 

Dystrophy,  moacolar,  871 


Ebubnation  in  osteo-arthriUa,  886 
Ecchymosis  of  skin,  907 ;  captllaiy, 

907 
Echinococcus,  692  (tee  Hydatid) 
Echo,  whispering,  462 
Eclampsia  infantum,  330;  nminie, 

795 
Ectasis,  alveolar,  431 
Ecthyma,  928 
Eczema,  922  ;  intertrigo,  912 ;  madi- 

dans,  923 ;  marginatum,  965 ; 

papulatum,    923 ;    rimosnm 

923;    rubrum,    923;    solaie^ 

923  ;  squamosum,  923  ;  verm- 

cosum,  923 
Effleurage,  361 


ESadon,    pericardial,     649,     5S3; 

plearitic,  47T 
EKjptiui  cblorosia.  663 
Ehrlich'B  teat,  48 
Elastic  elevations,  499 

abraa  of  lung  Id  phthlda,  460 
Electrics]  reactions  in  Derroos  dls- 

eaues,  172  ;  in  neuritis,  ITT 
Electroljsis  in  hjdatid  cvst,  696 
Elementuj  lesions  in  skin  digeases, 

907 
Blephantiasia,  T43  ;  Oriecornm,  140 
Blephaiitoid  faver,  743 
Bmboliam,  570  ;  of  cerebral  arteries, 
SS5  1  in  eodocarditis,  602  ;  of 
medulla  oblonfcata,  Z69  ;  pnl- 
monar;,  G72  ;  varieties  of,  671 
Embolni,  671 

Empb^sema  of  lungs,   431  ;  com- 
penntoty,  432  ;   intarstttial, 
431  ;   small-lunged,   432 ;    of 
skin,  sargical,  431 
Empyema,    4TS ;     differential    dia- 
KDoais  of,  482  ;  of  gall-blad' 
der,   700;   in   phthisis,   466; 
loculated,  479 
Encephalitie,  292 
Encephalo-mjelitis,  acute  dissemi- 

nated,  220 
Encephalopathy,  saturnine,  871 
Endarteritis,  662  ;  deformans.  662  ; 

obliterative,  129 
Endocarditis,      601  ;    acute,     601  ; 
chronic,  608  ;  in  chores,  545, 
34?  ;   in   erysipelas,    105  ;  in 
rheumatism,   878 ;  Infective, 
603  ;  maligoaiit,  603  ;  septic, 
603  ;  simple,  601 ;  ulcerative, 
603 
Endogenous  cyst-formation,  693 
Endophlebitis,  569 
English  cholera,  626 
Bnlargement  of  bead  in  tumour  of 

brain,  308 
Enteric  fever,  37  ;  varisUes  of,  46 
Entering  layer  in  intossusceptioii, 

662 
Enteritis,     623 ;     catarrbal,     623 ; 
diphtheritic,  630;  follicnUr, 
624 ;    infantile,    626 ;    pelli- 
cular,    630 ;     phlegmonous, 
630  ;  ulcerative,  631 
Enteroptosis,  718 
Enterostomy,  619 
Entozoa,  655 
Eosinophile  cells,  749;  inleuchomia, 

755 
]!:phelis,  944  ;  ah  igne,  944 


Epiilemio  cerebro-atdnal  meningitis. 


491 


,   169 ;  retraction, 


Epilepsy,    321  ;    Jacksonian,    310 ; 

major,  322  ;  minor,  324 
Epileptic  St,  323 

Epiphyses  of  bones  in  rickets,  899 
Epistaxis,  890;lnnephritls,794;  in 

splenic  anssmia,  729 
Epithelioma    of   intestine,   644 ;  of 

(Esophagus,  694 
Equinia,  153 

Erb's  juveDile  form  of  atrophy,  374 ; 
paralysis  of  brachial  plena, 
204 
Ergotbm,  676 
Erosions,  luemorrhaglc,  607 
Eruptions    in    aonte     rheumatism, 
879 ;  in  cerebro -spinal  fever, 
83;  in  cholera,  119;  in  con- 
genital    syphilis,     133 ;     in 
dengne,     93 ;     in     diabetea, 
854 ;  in  enteric  fever.  40  ;  in 
erysipelas,  106;  in  glanders, 
154;   in    iaflnenia;    81  ;    in 
measles,     60 ;     in     pysemla, 
137 ;     In     rubella,    64 ;     in 
scarlatina,  64;  in  small-poz; 
66;     in    syphilis,     126;    in 
typhus,  27  ;  in  varicella,  74; 
produced  by  drugs,  920 
Erysipelas,  104 

Erythema,    909;    annulatum.   909; 
buliosam,  910;   eiadativum 
909  J  gyratum,  909  ;  in  rheu- 
matism, 879  ;  intertrigo,  913  ; 
iris,   910 ;    Isve,  913  ;    mar- 
ginatum,   909 ;     multiforme, 
90S  ;  nodosum,  911 ;  papula- 
tnm,  909  ;  pernio,  912 
Erythraamo,  963 
Brythroblasts,  746 
Brythromelalgia,  575 
Esbaeb's  test  tor  albumen,  736 
Essential  paralysis,  227 
Bxanthem,  11 

Excavation  of  lung  in  phthisis,  461 
Brooriation  of  slcln,  908 
Excreta,  dirinfection  of,  13 
Exfoliative  dermatitis,  933 
Exocardial  murmurs,  625 
Exogenous  cvst-tormation,  693 
Exophthalmic  gottre,  722 
Expiratory  dyspncea,  378 
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Sxplormtion  in  pleurisy.  4S3 
Sxtenud    pachyiiieiiiiiinus,    spinal, 

258 ;  popliteml  nenre,  lesioiis 

ot206 
Sxtradoiml  tomoim,  260 
Syeballs,  promineiioe  of,  723 
ISjtA,  coojugmte  deriation  ol  276, 

284 


Facb.  tcwoDM.  of,  927 

Facial  nerre,  lesions  ol  194 
spasm,  206 

Fkcio-scapiik>-hiimeiml  type  of  mot- 
caUr  atrophj,  375 

Factitious  urticaria.  914 

Fiscal  accumulations,  649 

Fkccs  in  jaundice,  666 

Famine  f eTer,  32 

Faradic  current.  172 

Farcy,  154  ;  bods,  154 

Fkstigium.  21 

Fat-embolism  in  diabetes^  856 

FattT  tirer,  686 ;  stools  in  disease 
of  pancreas,  706 

FaTus,968 

Fri»ile  jasndioe,  675 

Febtis  recurrens,  32 

Fehling's  test  for  sugar,  949 

Femoral  thrombosis..  542  ;  in  enteric 
letter,  46 ;  in  phthias,  440 
itaiion  test   for  wo^tr,  851, 
853 

in  «>**irTi>y  pafey,  342 

togkiLinaiic  89; 
89;  cerebro- 
spinaL  82  :  continned  mala- 
rial 89  ;  dandy,  92  ;  efephan- 
toid,  743 ;  enteric,  37  ;  hay, 
3$9  ;  giandular,  79 :  into*- 
mittent*  85 ;  malarial,  85 ; 
Malssw  52  ;  marsh.  85 ;  Medi- 
terranean, 52  :  nenrodc^  S3  ; 
palndaL  S5 :  primary,  of 
anall-pox,  €3  ;  relapsing,  32  ; 
remittent  malarial,  89:  se^ 
coodary.  of  anall-pox,  G8: 
splenic,  157:  suppcntiTe.  of 
9DaU-pQx.6&:  thermic,  874; 
tTp^MMd.  37  :  typhss,  26 : 
ViUow.  S6 

Fereis;,  xstiro-aatumnal,  ^* :  dassi- 
ficasioc  of.  16  :  death  in.  21  : 
speci&c  23 :  STmpftomatac. 
23 

Hbcesw  elastic  in  spctsis:,  435 

Fibrillary  ooctzactioik&  248 

FlteiMMB  broochicis,  423 


Fibroid  change  in  phthisis,  455  ;  in 
tubercle.   136;  defeneration 
of  heart,  536 ;  phthisis,  467 
Fibroma  moUnscnm,  961 
multiple.  951 
of  larynx,  401 
Fidd  of  Tision,  175 
fifth  n^re,  lesions  of,  192  ;    neu- 
ralgia of.  364 
FUaria  Bancrofti,  740 ;  diuma,  744 
medinensis,    744 ;    nocturna, 
740 :  perstans,  744 ;  sanguinis 
hominis.  740 
740 


Fistula,  gastro-colic,  610,  617  ;  gas- 
i  ^^ 


in  ana  in  phthisis,  466 
t   Fit,  epileptic,  323  ;  hysteiieal, 
Flagdlated  bodies  in  ague,  90 
j   Flatuknoe.  60a  604 
,    Flatulent  drspepisia^  601 

357 


28 

Fluctoataon  in  asdtes,  671 
FhddTein,  493 
Fcetns,     death     ol!.     in     syphilis* 

133 
Follicular  toitfaTlltis.  590;   resean- 

bling  diphtheria,  112 
Food  for  jntints,  627 
Foot  and  mouth  diM  Bf„  159 

dooms,  170 
ForasMB  ofsle,  patency  of.  531 

bodies  in  intestine.  4M3  ; 
in  laryn;  402;  in 
412 


satnxiaL244 
Front  tap  ooBtmclioa.  17i» 
Frteital  CQBTolutiaas  ^72 

131 


Fonctions,  localimtlon  of,  in  brain, 


Fneible  calculns,  840 


Gait,  ataxic,  IGT  ;  in  locomntor 
ataxy,  235 ;  in  pseudo-mus 
Cular  paralysis,  372  ;  in  dis 
geminated  aoleroBis,  263 

GiUl-bladder.  distensian  of,  701 
empjemft  of,  TOO 

Gall-BtoDes, 69S;  at caiueof oanoei. 
630 ;  obstTDCting  lnt«Btine, 
643 

Galvanic  carrenl,  172 

OalTano-pnnctura  in  aneurysm, 
In  hy<iatid,  696 

Gangrene,  diabetic,  t)54  ;  of  lung, 
450  ;  senile,  574  ;  sjmmetri' 

Oastraigim  600,  603 
Gastric  cancer,  G14  ;  crlaei,  236 
disturbance  in  cbionic  alcoliol- 
ism,  868  ;  ulcer,  609  ;  vertigo. 


607 

Gastrocolic  Sstola,  610,  617 
Gaatro-cutaneons  fistula,  610 
Qastrodynia,  600,  603 
Castro-enterostomy.  61(1 
Gastrostomy,  595 
General  paralysis   of    the    insane, 

317 
Oerm -inheritance  of  syphilis,  132 
German  measles,  64 
Giant-cells  in  tubercle,  135 
Giddiness,  337 
Gigantoblasts,  746 
Girdle-pain  in  locomotor  atuy,  236 ; 

b  myelitis,  220 
alaoders,  153  ;  acute,  154  ;  chronic, 

155 
Glands,  broncblal,  tuberculosis  of, 

576 ;    ductless,    diseases   of, 

720  ;  Ijmpbatic,  diseases  of, 

734  ;  mesenteric,  tuberculosis 

of,  738 
Olandular  faver,  79 
Glandular  laryngitis,  3S6  ;  swellings 

in  plague,  123  ;  in  syphilis, 

126,  127 
GUnard's  disease.  718 
Glioma,  307 
Glioaatcoma,  307 


Gloaay  Bkln,  171,  941 

Glottis,  spasm  of,  407 

Glacosazone,  851 

Glateal  reflex,  169 

Glycogen  in  relation  to  diabetes, 
867 

Glycosuria,  854 

Gljcuronio  acid,  861 

Gmelin's  t«st  for  bile,  B67 

Goitre,  720  ;  eiophthalmic,  722 

Gonoirhoal  rbenmatlsm,  896  ;  ay- 
novitia.  896 

Gout,  839  1  attack  of,  890  ;  atypical, 
869 ;  chronic,  891  ;  irregular, 
662 ;  metastatic,  669  ;  natoie 
of,  893  ;  nervous  origin  of, 
894  ;  Tetroo«dent,  869  ;  rhen- 
malic,  886 ;  thread  experi- 
ment in,  691  ;  riscenil,  889 

Gouty  dyspepsia,  601 

Granddanghter  cysts  of  hydatid, 
693 

Orauular  kidney,  806 

Granulomata  in  skiu,  946 

Oraphospa«m,  367 

Gravel,  841 

Graves'  disease,  722 

Green  sickness,  749 

Oreenstick  fractures  in  rickets,  900 

Grey  comoa,   effects  of  lesions  of, 
201 
tubercle,  135 

Grocers'  itch,  924 

Growths,  adenoid,  591 

Goaiacum  test  for  blood,  786 

Guinea- worm,  744 

Gumma  ot  brain,  308 ;  of  liver,  669  ; 
of  lung,  476  ;  in  eyphUia,  129 

Gums,  blue  line  on,  871  ;  in  scurvy, 
792 


Gurgling  in  enteric  fever,  40 

rSles,  365 
Outta  rosea,  958 


Habitual  constipation,  639 
Hamaoytometer,  748 
Hamatemesis  in  cinbosis,  641 ;  In 

gastric  cancer,  616 ;  In  gastric 

ulcer,  611 
HEematidrosiK,  954 
U^matinuria,  765 
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Hearing,  eiamination  of,  io  nervoiu 

di»easo8.176 

304  :  of  Bpinal  dura  mater, 

268 

atrophj  of,  534  ;  canoer  of, 

HiemaUiporpbjTlQ,  777 

540;    cjslicercufl     in,    Ml; 

UEinatozoa  malariu,  90 

dilatation     of,      541,      545; 

Httmaluria,    787;    endemic,     836; 

Irom  bilb&ma,  836 ;  in  renal 

433 ;  digeases  of  the.  501 ;  dU- 

calculus.  d*3  ;  in  renal  can- 

ewro, oompUcations  of.  524  ; 

cer.  829;  in  tubercular  jiye- 

diseaac,    diagnosis    of,   524; 

litis,  831 

disease  of,  physical  signs  of. 

Httmio  mormur,  61S.  146 

513;    disease,   prognosis   of. 

H^mogenefiia,  746 

b27 :    disease,  treatment  of. 

fatt)'  degeneration   of.   534  : 

fnlty    oTergrowlb     of,    538 ; 

parc«7am»l,  785 

HamoIjBi.,  745 

frequent     action     of,     558; 

Hsmometer,  Fleischl's.  748 

funotioDBj  disorde™  of,  557 : 

Hsmopericaidinm,  554 

bjdatidB    of,    541;     hyper- 

Htemophilia, 767 

trophy    of   541  ;    infrequent 

Hemorrhage,    oerebml,    281  ;     cn- 

of,   558  ;   i»oh.emi«  of,  666 ; 

laneons,    907;    trom    iineu- 

new  growths  of.  540;  palpi- 

rysm. 6M  ;  from  bowel.  fi38  ; 

tation  of.  559 ;  parasites  in, 

of  medulla  oblongata,   269; 

640 ;  rupture  of,  637  ;  syphilis 

in  cirrhosU,  644;  in  enteric 

of,  540  ;  thrombosis  of,  672  ; 

tubercle    of,    511 ;    TidTolar 

654  ;  in  leuohemia.  756 ;  in 

lesions  of,  608 

malignant  endocarditiB,  506  ; 

Heartbarn,  600 

in  nephritis,   794;  in   perni- 

Heart-lung,  511 

cione  Bdemia,   763  ■,   in  pur- 

Heart-sounds,  accentnation  of,  492; 

para,  759  ;  in  BCur»j,  762  ;  in 

diminntiOD  of,  492  )  morbid. 

phthiBis,    456,   459;    in   uni- 

Heat  as  a  test  for  albumen,  781 

pancreaa,    706;    into    spinal 

Heat-apoplexy,  874 

cord,    232  ;     meningeftl.    of 

Heat-loss,  22 

brain,  290 ;  sfunal  meningeal, 

Heat -prod  action,  22 

259 

Heberden's  nodes,  888 

Heller's  test  for  btood,  788 

pericarditis.  549 

Hffimothorai,  486 

Hemiftchromatopia.  186 

Haeser's  coefficient,  772 

Hair,  change   of    colour    of,   900; 

276  ;  hysterical,  352 

diBeoBCB  or,  959 

Hair-toUioleF,  diseases  of.  969 

migraine,  333  ;  lateral,   185  ; 

Hands,  eczema  of,  927 

nasal.  184  ;  tempowl.  1&4 

Hatd-bafce  spleen,  737 

Hemichorea,  345 

Hard  pulEe,  496 

Hemicrania,  334 

Hant  mal,  32! 

Hemiplegia,  274 ;  associated  condi- 

Uaj asthma,  339  ;  fever,  389 

tions  of,  276  ;  infantile.  1(69  : 

Head  and  ejes,  conjugate  deviation 

infaatileBp)uitio,290;choieio, 

of,  276 ;  enlargement  of.  in 

346  1  crossed,  273 

chronic  hjdrocepbalBs.  315 

Hepatic  dnlness,  66* ;  venous  poise. 

Head,  shape  of,  in  rioketa,  900 

600 

Uopalitis,  acute,   673  ;  chronic  in- 

2il8 ;  sick,  332 

terslilial,  680 

HepatbatiOD   of  lung,   giej,  439  ; 

red,4S9 
Henoch's  purpnn,  760 
Hereditary    ataiy,    244 ;    Bjphilis, 

132 
Heredity  Id  tuemophilia,   767  ;    in 

Ebthisia,  4fi2  ;  io  paeado- 
ypertrophio  paraljais,  372 
Herpes,  916 ;  brachialiis,  917  ;  cer- 
vicalis.  917  ;  facialis,  918  ; 
frontalis,  917 ;  geatatioDis, 
919;  ]abialU,918  ;  iris,  910  ; 
preputialis,  918  ;  loater,  917 
High   tensioo   in   an^na  pectoris, 


heart  disease,  £ 


556 

Hill  climbing  ii 
B39 

Hippocratio  aaocusHioii,  488 

Uirsntiei,  959 

Hodgkin'B  dlseaie,  735 

Hooklets,  hydatid,  695 

Hot  stage  in  agoe,  87 

Hnnterian  chanore,  126 

Huntington's  oborea,  348 

Hyaline-fibroid  change  in  arteries, 
792 

Hydatid  cyst,  692  ;  change  In,  694  -, 
maltilocular,  693  ;  of  brain, 
308  ;  of  heart,  640 ;  of  kidney, 
834  ;  of  liver,  692  ;  of  lung, 
474  ;  of  spleen,  730;  suppu- 
rating, 695  i  thrill,  694 

Hydroa,  919 

HydiobUirubiD,  777 

Hydrocele,  chylous,  741 

Hydroceplialoid  disease,  300 

Hydiocephalns,  acute,  298  ;  chronic, 
313  ;  eparlouB,  300 

Hydrochloric  acid  in  diseases  of 
the  stomaoh,  597 

Hydromjelia,  262 

Hydronephrosis,  820 ;  congenital, 
820 

Hydropericardlum,  653 

Hydrophobia,  150 

Hydrothorax,  483,  485 

HyperEsmia  of  skin,  907 

Hypersatbesia,  168 ;  in  myelitis, 
220 

Hyperalgesia,  168 

Hyperdiorotic  pulse,  497 

Hyperidrofllfl,  953 

Hyperosmla.  183 

Hyperpyrexia  in  acute  rheamatism, 
879  ;  in  delirium  tremens, 
866 ;  in  myellUs,  207,  222  ;  in 
■uDstroke,  874 

Hyper^resoiiMioe,  382 


904 

Hypertrophies  of  the  akin,  936 
Hypertrophy  of  auricles,  544  ;   of 

heart,    541 ',     of    heart    in 

Bright's    disease,     792  ;    of 

heart  in  valvular  lesions,  609 ; 

ofleft  ventricle,541 ;  of  right 

ventriole,  544 
Hypnotism,  357 

Hj-pobroinite  proceas  for  nrea,  772 
Hypochlorite  process  for  urea,  773 
Hypochondriaats,  361 
HypogloESttI  nerve,  lesions  of,  200 
Hysteria,  350 :  menial  condition  in, 

352  ;  visceral   symptoms  in, 

356 ;  major,  855 
Hysterical  aphonia,  406  ;  fit,   364  i 

pyrexia,  367 
Hystero -epilepsy,  855 
Hysterogenic  spots,  355 

IOBBAaBinbroncbo-pneomonia,447; 
in  pneumonia,  441 ;  In  py- 
rexia. 26 

Ichthyosis,  937  ;  hystrii,  938 ;  alm- 
ple».  937 

Icterus,  665  (><«  Jaundice) ;  neona- 
torum, 669 

IdiomuBCDlar  contraction,  376 

Idiopathic  antemia,  T52  ;  mnscalar 
atrophy,  374 

Immonity,  14  ;  acquired,  15;  innate, 
14 

ImnmnisBtlon,  13 

Imperial  drink,  801 

Impetigo  capitis,  928 


ontados 
se  of  thi 


Impulse  of  the  heart,  490,  491 

Incision  of  empyema,  485 

Incompetence,  valvular,  508,  513 

luce -ordination,  167  ((m  Ataxy) 

Incubation  of  speoiGc  disease,  11 

Indican  In  urine,  778 

Indigestion,  acute,  699 ;  chronic, 
599  ;  gastric,  598 

Indigo  caloaluB,  841 

Indigo-carmine  teat  for  sugar,  B60 

Induced  cnrrent,  172 

Induration  of  brain,  293  ;  of  lung  in 
heart  disease,  511 

Infantile  convulsions,  330 ;  enteritis, 
626 ;  form  of  mascolar  atro- 
phy, ST5 ;  hemiplegia,  289  ; 
paralyria,  227  ;  scurvy,  763  ; 
spastic  parapl^a,  390  ;  ttA 
dor,  409 
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Intnrcca,    571;    in    beart    disease, 

Intoxication,  chronic,  865 

Intradural  lumours.  26u 

ditis,  505 ;  in  pjffimia.  143 

IntiBmuscular  injection  of  meioory. 

InfeoUon,  natare  of,  D  ;  in  phthisiB, 

131 

469  ;  preTBOtion  of.  13 
Intoclions  diaeasoB,  9  ;  oUasificatiaD 

Intravenous  ioieotioiiaincho!era,Hl 

IntabatioD  in  diphtheria.  115 

of,  16 

Infective  endocarditiH,  503 

652  :  varieties  of.  662 

InUUration,    fatty,    of   li»er.  GST; 

Invagination  ot  intestine,  652 

purulent  of  lung,  «ir 

Iodides,  eniptions  produced  by,  921 

Inflation  of   bowel  in  intuBsuBcep. 

Ipeoaouanha  in  dysentery.  102 

tioD,  8H 

Irjdoplegia,    180  ;    accommodatiTe. 

Inflator,  Lund's.  654 

190;  reflex.  19U 

Iris,  paralysis  of.  190 

Infreqneot  action  o(  heart,  658 

Iritis  in  syphilis,  128 

Irregolatity  of  pulse,  495 

InoonlatioQ  of  amall-pox,  71  [  pre- 

Irritation, spinal.  360 

ventive  of  cholera,  121 

Irritative  dyspepsia,  601 

Inoslte,  847 

Isobbemia  of  tbe  heart,  S56 

Insane,  ceneral  paralysU  of,  317 

Ischuria,  hysterical,  356 

InaauiCj  in  ohorea,  346,  348 

Isolatiou  in  contagion,  13 

Insolation,  874 

Itch,  969  ;  gtooera'.  924 

Inapeotioc    of   abdomen,   681  ;    of 

Itching  in  jaundice,  666 

chest,  378  [  of  heart.  49U 

Jacksoniah  epilepsy,  310 

Insular  sclerosis.  251 

Jail  fever,  36 

rhal.   696 ;    causes   of,   669  ; 

tjphns.  31 

epidemic  697  ;  feces  in,  666; 

Intensified  muthod   of  inocnlation 

febrile,  676  ;   from  suppres- 

for hydrophobia.  153 

sion,     668;     in     nnilobular 

cirrhosis,  643.  646;    in   in- 

Intercostal  neuralgia,  365 

418;    in    yellow    fever.    96; 

Intermission  of  heart,  658 

obstruoHve,668  ;  theoriea  ot. 

Intermittent  albuminuria,  863 

667  :  urine  in,  666,  667 

ferera,  85 ;  masked,  83 

Jejucost^my,  619 

Internal  capsnle,   lesions   of,  273; 

Joints,  diseases  of,  876 

popliteal    nerve,   lesions    of, 

Juvecile  form  of  musculAT  atrophy, 

206  ;  secretion  of  paooreas  in 

375 

diabetes,   859;    secretion  of 

Bopra-renal  capsule,  734  ;  se- 

KXKKE. 94 

cretion  of  thyroid  gland.  724, 

Kathoda!  contractions,  172 

727 

Keratosis  pilaris,  938 

rent.  172 

Kerion,  964 

Intertrigo,  912 

Kicking  pulse,  531 

Kidnoy,  al>»cess  ot.  812,814;  amy- 

phritis, acate.  80U;  chronic, 

loid,  824 ;  adenoma  of,  837 ; 

806,  811 

arterio- sclerotic,  806;  calcu- 

Intestinal colic,   All  ;   crises,  237  ; 

lus  of,  840  :  carcinoma,  82S ; 

obstruction,     G43;     obstruc- 

cirrhosis of,  806  ;  congenlUl 

tion,  aouto,  647  1  obatruotion. 

cystic  disease  of,  927  ;  oon- 

chronic,  648 ;  worms,  655 

826  ;  cyanotic  induration  of. 

of,  623:  bvphills  of,  636  ;  tu- 

805  :  cystic  disease  of.  826  ; 

berclo  of,  636 

dermoid  cysts  of   826  ;   di^ 

eases  ot,  779  ;  emboliBin  in, 

572 ;  floating,  838  ;  goutj, 
806 ;  granular,  806  ;  hjrdatid 
of,  634  ;  In  heart  digeaee,  512  ; 
lardaceooa,  B24  ;  large  white, 
804  ;  moveable,  837  ;  new 
crowthB  in,  S2S  ;  pate  grann- 
lar,  804  ;  parasites  in.  833  ; 
primary  contracted,  806;  red 
granular,  806  i  sarcoma  of, 
828  i  simple  cjsta  of,  827; 
strangulation  of,  790  i  tuber- 
cle of,  primary,  830  ;  tubercle 
of,  secondary.  833 

Kneading  abdomen  for  obstruction, 
651 

Knee-jerk,  170 

Knee-phenomenon,  170 

Kocb'H  tuberculin  treatment,  469 

Kyphosis,  265 


Labial  neuralgia.  365 

lAbio-glosso-laryngcal  paralvsiH,  266 

Labyrinthine  vertigo.  337 

Lactic  acid,  test  tor,  598 

Lagophthalmoa,  195 

Landry's  pfcralysie,  226 

Laparotomy  in  intestinal  obstruc- 
tion, 650  1  in  intussusception, 
655 

Lardaceous  disease,  causes  of,  688  ; 
in  phthisis,  465;  of  kidney. 
624  ;  of  pauoreas,  706  ;  of 
spleen,  730  ;  of  liver,  687 

Large  intestine,  catarrh  of.  625  ; 
intussuaceplion  of,  652 

Laryngeal  crises,  237  ;  paralysis, 
403 ;  perichondritis,  396 ; 
phthisis,  397  ;  spasm.  407  ; 
vertigo,  339 

Laryngismus  stridulus,  407  ;  in 
rickets,  900 

Laryngitis,  acute  catarrhal,  391  ; 
chronic  catarrhal,  394  ;  diph- 
theritic, 394  ;  glandular,  39G  ; 
membraoous,  393 ;  cedema- 
taus,  392  ;  stridulosa,  391  ; 
syphilitic,  399  ;  tubercular, 
397 

Laryngotomy,  408 

Larjni,  anKSthesia  of,  410 ;  cancer 
of,  401 ;  diphtheria  of,  109; 
diseases  of,  391 ;  foreign 
bodies  in,  402  ;  lupuiof,400; 
papilloma  of,  401  ;  paraly^s 
of  muscles  of,  403  ;  syphilis 
ot,  399 1  tabercular  disuse  of, 


397  ;  tumours  of,  401  ;  ulcer- 
ation of.  In  enteric  fever,  46 

Lateral  sclerosis,  amyotrophic,  250; 
primary,  241  ;  secondary,  241 
sina^  thtomboris  of,  571 

Lateritious  sediment,  776 

Lead -colic,  669 

Lead-line,  871 

Lead-paralysis,  870 

Lead- poisoning,  869 

Left  ventricle,  dilatation  of,  546 
hypertrophy  of,  541 

Legs,  eczema  of,  927 

Leiter's  coils  in  pyrexia,  26 

Lenticular  cose  spots,  40 

Lentigo,  944 

Leontiasis,  141 

Lepothrii,  959 

Lepra,  140;  annsthetica,  141;  ma- 
culosa, 141  i  mutilans,  142  ; 
nodosa,  141 ;  tuberculosa,  141 

Leprosy,  14U 

Leptomenioj^tis,  spinalis,  255 

Lethargy,  357 

LeuchKiuia,  754  ;  acute,  758  ;  lym- 

C'  :ic,  768  ;  spleno-medul- 
,  755 ;  varieties  of,  754 

Leadn,  679 

Leucocytes,  varieties  of,  749 

LeucocythKTDia,  754 

Leucocytosis,  754 

Leucodermia,  945 

Levantine  plague,  123 

Lice,  971 

Lichen,  928  ;  agrius,  930 ;  oircina- 
tus.  930 ;  circumscriptos, 
930;  lividus,  930;  pilaris, 
930  ;  ruber  acnminatoe,  930  ; 
ruber  planus,  930  ;  simplex, 
930 ;  scrofulosuB,  929  ;  tro- 
picus, 955 ;  spinulosDs,  930  ; 


Lienteria,  601,  617 
Llenteric  diarrhcea,  601 
Lightning  palos,  234 
Lime-juice  in  scnrvy,  764 
Linesi  albicantes,  942 
gravidarum,  942 
Linked  beats  of  pulse,  495 
Liptemia  in  diabetes,  855 
Lip,  eciema  of,  927 
LissBuer'a  tract,  210 
Liver,  abscess  of,  673  ;  acute  yellow 

atrophyof.6T8;  amy!oid,646; 

aniemia  of,  672  ;  atrophy  of, 

686 ;    carciuoma     of,     690 ; 

chronic  inflammation  ot,  680; 

oironlatory  ohaiigea  lo,  673  ^ 
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oirrhosU  of,  68"  i  congested 

in   heart  disease,   61!  ;  qoq- 

Lympb-aorotnm,  743 

tnctioD  of,  6SG  :  diseases  of, 

Lysis,  21 

fatl<f.   686 :   fatty   d^enera- 

tion  of,  687  ;   fatly  infiltra- 

HcfiDBNEY's point,  633 

tion,  687 ;  guramata  of.  689 ; 

MacnlK,  909 

hydatid  of.  692  ;   lardaceoufi 
disease  of,  687  ;  new  growths 

Mdhimari,  123 

Main  en  grifle,  247,  263 

of,  690  ;  nntmcH,  672  ;  lench- 

Major  epilepsy,  322 

Malaria,  85 

pyamio  abaceBS  of.  674  :  red 

Malarial  fevers,  85 

atrophy,    686;     syphilis   of, 

689;     tropical    abscess    of, 

Malignant    anthrax    cedema,    157  ; 

G75 ;  tubercle  of.  690 ;  waxy, 

endocarditis.  503,  506;  pus- 

687 

tule,  167 

Lobar  pnenmonia,  acate.  438 

Msliogering,    diagnosis   from   epi- 
lepsy.   3271    from    hysteria, 

445 

360 

Local  Bspbyiia,  574  ;  syncope,  674 

Mailein,  165 

Localisation  of  fiinodonsin  nervous 

Malta  fever,  52 

system,  163 

Lockjaw.  147 

Mania,  epileptic,  324 
Marechal's  test  for  bile,  667 

Locomotor  ataxy,  234 

Loculi  of  small-pox  ^eBieles,  67 

Marrow-cells,  749;  in  ieudusmia,  755 

Lordosis    in     pBeBdo-hypertrophic 

Marsh  fevers,  85 

muBcnlar  paralysiB,  372 

Moasage,  360  ;  in  hysteria,  358 

LoiBta's  operation,  619 

Measles.  59 ;   German,  64 ;  hiemor- 

Lumbago,  370 

rbagic,  62  ;  porparie,  6! 

Lumbar  pain  in  calanlns  842 

Measly  pork,  618 

Lnmbo-ahdominal  nenralgifl.  365 

Measurement  of  electrical  cnrrents, 

LuDg.  abscesE  of,  439.  447  ;  actino- 

174 

mycoHiB  of,  162 ;  atelectasis  of, 

Meckel's  diverticulum.  645 

435  ;  cancer  of,  472  ;  cirrhosis 

of,  448  ;  collapse  of,  435 ;  dis- 

Mediterranean fever,  52 

eases  of,  431  ;  effects  of  heart 

Mediastinal  new  growth*  578 

disease   npon,   611;    emphy- 

Mediastinitis, 676 

sema  of,   431  ;  gangrene   of, 

450 ;  gumma  of,  476  ;  hydatid 

Mediastinum,  diseases  of.  576 

of,  436;  splenisBtion  pf,  611  ; 

of,   270:    diseases    of.    266; 

ByphiliB  of.  476  ;  tubercle  of. 

embolism    of.  289  i    hteinor- 

452;  tumours  of.  472 

rhage  into,  269  ;  tnmoars  of, 

Lupus,   94fi  ;    erythematosus.    948  ; 

270 

eiedens,   947  ;    non-exedens, 

MegBloblasts,  748 

947;   vulgaris,   94G ;   of   the 

Megalooytes,  748 

larynx.  400 

Me|rim,333 

Lymphadenoma,  735 

Meliena,  638;  in  cirrhiM^,  M;  la 

Lymphangeioma,  952 

gastric  ulcer,  611 

Melan»[nia,91 

Lymphatic    glands    in     Eodgkin's 

Melanodermia,  948 

somia,  710;  in  plague,   124; 

in  syphilis,  127 

leuchicmiB.  756 

Meniere's  disease.  338 

system,  diseases  of,  734 

Meningeal   hnmorrhage,    cerebral,. 

vessels,  filaris:^  in.  741 

291 ;  spinal.  269 

Heuiagea,  iplnal,  tnmonTB  of,  260 
Menlngitla,  basal,  397;  oeiebnil,  296 ; 

epidemic  cerebro-apinal,  82  ; 

poaterioT  basal,    of    infants, 

304;     epinal,     acate,     2bi; 

Bpica],  chiamc,  257  ;  Buppnra- 

tlve,  301 ;  tnbercular,  !S7 
Heningo-ependjmitis,  316 
Hensaration  of  abdomen,  684  ;   of 

chest,  380 
Mental  condition  in  cborea,  345 ;  in 

bysteria,  352 
B;mptomB  in  nenritis,  181 
Herouriu  poisoning.  873 

tremors,  873 
Heicnr;  in  syphilis,  131  ;  potassio- 

iodide,    test    foi    albumen, 

734 
Herismopedia,  9 
UeseDteric  arteir,  «mboli«m  of  G72  ; 

tbrombosM  of,  572 
gUnds,  tDbeKolosis  of,  738 
HetBlUc  tinkling,  335 
Hetallo-therapeoticfl,  353 
Hetatarml  oenralgls,  365 
Heteoriam,  581 
MicioblastA,  748 
Micrococci,  9 
Hicrocytaa,  748 
M  icTO-organiaiD 


of  c 


;  fsciiltative.  10  ;  in 
actinom;oosiB.  160  ;  in  ague, 
90;  in  anthrax,  156;  in  ap- 
pendicitis, 633 ;  of  bromi- 
drosle,  954 ;  In  broncbo- 
[oienmonia,  445 ;  in  cerebro- 
spinal fever,  84 ;  in  aholera, 
120;  En  diphtheria,  112  ;  in 
dysenter;,  09 ;  in  English 
cholera,  626 ;  in  enteric  fever, 
15 1  in  erysipelas,  106 ;  in 
ferers,  9;  in  glanders,  154; 
in  in&nenia,  82  ;  of  intestine, 
624;  of  lapoe,  946  ;  in  malig- 
nant endocarditis,  604  ;  of 
meningitis,  84,  297,  304  ;  In 
pemfcioaB  ansmia,  753 ;  in 
pertussis,  78 ;  in  phthisis, 
186,  462,  460 ;  in  plagne.  125 ; 
io  pleurisy,  477 ;  Id  pueo' 
rnonia,  439 ;  in  pnrpnra,  760 ; 
in  pyemia,  143  ;  in  ragsortera' 
diji«a£e,  169 ;  in  relapsing 
fever,  36 ;  in  scarlatina,  58 ; 
in  small-poi,  70  ;  in  auppnra- 
tive  nephritis.  813  ;  in  teta- 
nus, 148  ;  in  tubercle,  136  ; 
in  nrlnc^  779 ;  in  fellow  fever, 


97  ;  obligatory,  10 ;  patho- 
genic, 10  ;  saprophytic,  10 

Mid-diastolic  murmurs,  515 

Htcrosporon  Andooini,  966  ;  fnrf  ur, 
963  ;  minatissimnm,  963 

Middle-layer  in  intuasasception,  652 

Migraine,  332 

Milium,  959 

Miliaria,  956  ;  papulosa,  965 

Miliary  tuberculosis,  137 

MiUi,  ortlQcial,  628  ;  as  carrier  of 
diphtheria,  106  ;  as  carrier  of 
enteric  fever,  39  ;  as  carrier 
of  tubercle,  739  ;  sterilisation 
of,  629 


Mind-deatness,  280 

Minor  epilepsy,  324 

Mlacarriages  in  Hyphilis,  133 

Mitral  area.  616  ;  constriction,  519  ; 
diseaae,  518  ;  mnrmura,  516  ; 
regurgitation,  519 

Mixed  phosphate  calculns,  840 

Hodifled  amall-pox,  69 

Mogigraphia,  367 

Monitiea  ossinin,  904 

MollDECnm  contaglosum,  960 

Monltetbrii,  959 

Uonilia  Candida,  587 

Monoplegia,  167 

Monospaam,  310 

Uoore'a  teat  for  sugar  860 

MorblUi,  69 

Morbus  cteTulens,  531 

Morphcea,  940 

Morvan'a  disease,  263 

Mother  cyst  of  hydatid,  693 

Hotor  aphaaia,  279  ;  centres,  271  ; 
centres,  tumours  of,  310 ; 
points,  175  ;  power  of  sto- 
mach, teat  for,  59S ;  tract, 
lesions  of,  273 

Mouth,  diseases  of,  585 

Moveable  kidney,  837 

Movement  of  eyes,  limitation  of, 
186 

Mucous  cysts  of  larynx,  401 

Mulberry  calcoloa,  840 
rash  of  typhus,  27 

Multilobular  cirrhosis,  681 

Maltilocular  hydatid,  693 

Multiple  fibroma,  951 ;  neuritis, 
179  ;  eolerosis,  251 

Mumps,  76 

Mureiide  teat,  776 

Murmurs,  491,  493  ;  Inannmla,  74fi  ; 
cardio-pulmonary,  626  ;  diaft- 
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812  ;  acute  tubal,  SOO  ;  con-  fl 

hioniie,   746;    in   anearjam. 

Becutive.  811  :  chronic  hrem- 

666  i     miiflic»l.     4M;     pre- 

orrhagJe,  804  ;  chronic  inter- 

SjstoUo, 494  :  ByBWlic.  493  ; 

stitial,    806,    811  ;     chronic 

to-6Dd-fra.M3;  venoos,  746; 

tubal,  603  ;  glomemlsr,  800 ; 

vesicuUr.  3HS 

in  gout,  892  ;  induratiire.  806  ;  ^ 

UDEcIe-reSex.  17U 

MuboIbb,  diieMM  of,  370 ;  triohina 

»pir&lia    in,    «63 ;    Zenk«-B 

Nephrolithiasis.  840                             ■ 

disease  or.  44 

Nephroirhaphy,  840                             H 

MuHcular  atrophy,  classiflcation  ot, 

Nephrotomy,  820                                  ^1 

Nerres,    cianial,    ieaioos    of.    183  ;■■ 

beri-beri,  94  ;  infantile  rorm, 

spinal,  lesions  of,  201  ;  di».  ■ 

237;    juvenile    (oroi,     237: 

c!»eB  of,  176                              m 

peroneal  fonn,a<8  ;  primary, 

Neryoua  dyspepsia,  602                         ^ 

371;  proereSBive,  246 
dystrophy.  371 

system,   anatomy  of,   1&4  ;   in 

cbronlo  alcoholism,  868  :  di»- 

rhenmatisiD,    370  ;    Beneihllity, 

108 

166;  functional  diseases  of. 

321  ;  in  syphtllB,  128                  ■ 

204 

Neuralgia,  363  i  in  ague.  88  ;  meta-  fl 

Masioal  mnrmurs.  494 

tarsal.  365  ;  varieties  of,  364  ■ 

Myalgia,  370 

Neurasthenia,  360                                ■ 

MycodErma  vini,  587 

Neuritis,  176;  axial.   184;  in  t>eri>S 

MycosiB  roQKoides,  950 

beri.  94  ;  iu  diphtheria.  119  ;H 

Myelitis,  21S;   acate  diffuae.  319; 

in  herpes  zoster,  918  ;  in  Iep>^| 

chronic,  !34  ;   comuol.  227  ; 

rosy,  142;    ioteratitial,    176  ^H 

niemal  symptomsin,  181;  ml-^H 

318;    locHllaed,    230;    peri- 

gratintf, 179;   multiple,    179;^ 

pheral.  219  ;  tranawrBB,  319 

optic,  176  ;  optic  in  cerebral 

Mjelocjtea,  749 ;  in  lench«mia,765 

856 ;  rGtro-bnlbar.  184 

Neurona,    destmciiTe    lesions    of. 

litio,  537,  640 

165  ;  Irritative  lesions  of,  166 

Myocardiam,  degenerations  of.  634 

Neuroparaiytic  ophthalmia,  193 

Uyoma  of  eUn,  952 

Neuropathic    atrophy   of   muscle*. 

Myopathic  atrophy  ot  muBCles.  247 

247 

Neuroses  of  the  stomach,  603 

rheumatio,  370 

Myotonia  conftenits,  376 

New  growl  hB  («c  Tumours) 

MjiodeiiiB,  726  ;  operative,  727 

Nigbt-blindneBB  in  scurvy,  763 

sweats  in  phthUis.  463,  471 

Nitric  acid  test  for  albumen,  782 

NavT,  94G 

Nodes,  Meberdeo's,  888 

Nails,  eciema  of,  927 ;  favns  of,  968 ; 

in  glanders,  164  ;   in  lyphllijL 

tinea  of,  966 

129 

NasBl  hemUnopia.   184;   pastages. 

Nodose  rheumatism,  886 

diseases  of,  366 

Nodules  of  skin,  908  ;  scbcataneoML 

879 

ease.  539 

Necroais,  acute,  143 

Notch,  aortic,  497 

Nepiirectomy,  820 

Notched  teeth  in  congenital  sTpU. 

Nephritis.  780 ;  acute,  797  ;  acnte 

lis,  134 

interstitial.  800 ;  aonte  diSnge, 

Noolear  paralysis  of  eye,  190 

NDmrnnlar  apntum,  ^i9 

Nutme|g  liver,  512,  673 

NatiitioD,  changes  of,  in  nervooB 
disetUM,  171 

NnMbaum'E  bracelet,  36!) 

NystagmnB,  208 ;  in  inaalar  Bcle- 
roBiB,  262;  Id  Friedreich's 
ataxia,  345 ;  in  infantile 
spastio  paraplegia,  391 

Obbbity,  treatment  of,  639 
Obliterative  endarteritis,  139 
Obliteration  of  intercoBtal  spai 


Ohstniction,  murmurB  of,  493  ;  of 
bronchi,  429 ;  of  intestine, 
643  ;  of  trachea,  412  ;  valvu- 
lar, 50S,  513 

Ohetmctive  janndice.  668 ;  enp- 
pression  oF  urine,  843 

Occipital  convolutions,  lesions  of, 
273 

Ocnlar  changes  in  Bright's  disease, 
793  ;  in  diabetes,  854 
mnscles,  apasme  of,  308 
vertigo,  339 

(Edema,  angeio-nonrotlc,  575 ;  in 
heart-disease.  511 ;  malignant 
anthrax,  157 ;  neonatornm, 
940  ;  of  laryni,  392  ;  o(  lungs, 
436  ;  subglottic,  393 

Oertel's  treatment  of  heart  disease, 
530.  639 

(Esopbagitis.  593 

(Eaophago-daodenostomj,  619 

(Esophagus,  auscultation  of,  595  ; 
actiuomjcosia  of,  161  ;  can- 
cer of,  594  :  cicatricial  atrlc- 
tare  of,  595  ;  dilatation  of, 
696 ;  diseases  of,  593 ;  diver- 
ticula of,  596;  obstruction  of , 
593  1  spasmodic  stricture  of, 
595 ;  varicose  veins  of,  in 
cirrboslB,  683 

Oidinm  albicans,  587 

OlfactOT?  nerve,  lesions  of,  163 

Oma^,  371 

Oojcnomycoeis,  966 

Operations  for  cerebral  tumour,  313 

Ophthalmia,  nenro- paralytic,  193 

Ophthalmoplegia.  190 

Opisthotonos  in  cerebro  ■  spinal 
fever,  83  ;  in  spinal  menin- 
gitis, 255;  in  tetanns,  147; 
in  tetany,  349 

Opiam  in  diabetes,  861 ;  in  perito- 
nitis, 713 


Optic  atrophy,  176, 184 ;  in  cerebral 

turn  oar,  309 
Ohiasma,  leslonB  of,  184 
nerve,  lesions  of,  183 
□eurilis,  176.  164  ;  in  oerebral 

tumour,   309;    in   malignant 

endocarditis,  506 ;  in  nepbri- 

tiB,794 
thalaJnuB,  lesions  of,  373 
tract,  lesions  of.  184 


490 

of  digestion,  diseases  of,  561 
of  respiration,  diseases  of,  377 
Oriental  plague,  123 
Orthopncea,  378 
Orthotonus  in  cerebro- spinal  fever, 

83 
Ossa   triquetra    in  hydrooaphalus, 

316 
Osteo- arthritis,  886 
Osteo  -  arthropathy,    bypertrophio 

pulmonary,  904 
Osteo-malacia,  904 
Osteophytes  in  gout,  B93 
Otitis  in  abscess  of  brain,  294  ;  in 

measlcF,    62 ;    in  soarlatiDa, 

56 
Otorrhcea  cerebralis,  295 
Ovarian  hypenesthesia,  362 
Ovaries,    influence    of,    in    osteo- 

nulacia,  905 
Overaction,  secondary,  197 
Oxalate  of  calcium,  776 
Oxalic  acid  diathesis,  776 
Oiyhutyric  acid  in  diabetes,  856 
Oxygen  inhalations   in  leuchnmia, 

758 
Ozyphile  cells,  749 
Oxynris  vermicularlB,  660 
Ozonic  ether  as  test  tor  pni,  818 


PACHYUBNiNOiTie,  externa,  cere- 
bral, 304 ;  externa,  spinal,  258 ; 
interna,  cerebral,  304 ;  in- 
terna, spinal,  267 

Pain  in  aneurysm,  566 ;  in  cancer  of 
the  stomach,  615 

Painful  bee],  366 

Palate,  pamlysis  of,  267  ;  in  diph- 
theria, 111 

Palpation  of  abdomen.  563  ;  of 
cbeet,  379  ;  of  heart,  491 

Palpitation,  659 

Palsy,  BcriveDerB*,  367  ;  shakissi 
341  ;  wasting,  246 


Faladal  fever.  8S 

Pftncteas,  atrophy  of,  706  ;  coQore- 
tioDB  of,  706  ;  cjBta  of,  707  ; 
diseaaea  of,  706  ;  fattj  dis- 
ease of,  706 ;  bnmoirhKge 
into,  705  :  Id  diabetes,  SSS  ; 
lardkceonB  diecase  ot,  706 ; 
tamoarB  of,  70Q 

Pancreatic  concretions,  706 

Pancreatitis,  obronio,  705  ;  gan- 
^enoaa,  705  ;  Immorrhaglo, 
705  ;  BDppnrative,  705 

PapiUitifl,  176 

Papillomata  of  larynx,  401 

PiipuleB,  907 

Paracentesis  abdominis,  686  ;  peri- 
cardii, 551  ;  thomoia,  ^ 

Paradoliaal  contraction,  171 

Paresthesia,  IGS 

Paiaglobnlin,  782,  787,  636 

Paragraphia ,  280 

Paralylia,  t6G  i  acnte  bulbar,  269; 
adalt  spinal,  227  ;  after 
chorea,  346  ;  after  shlnglea, 
317  ;  agltans,  328  ;  alcobolic, 
ISO  ;  Bscendena  acnta,  336  ; 
atrophic  spinal,  227  ;  dipb- 
tlieritic.  111  ;  divers',  233  ; 
Erb'9,  204;  eBsential,  227  ; 
Keoeral,  of  the  insane,  317  ; 
byBlerical,  353  ;  infantile. 
227;  Ubio-gloBsa],195  ;  labio- 
glosgo-laryDgeal,  366  ;  Lan- 
dry's, 226  ;  laryngeal,  403  ; 
laryngeal,  in  mediastinal  tn- 
mours,  579  ;  load.  870  ;  ocular, 
186  ;  from  disease  of  nuclei, 
ItK)  ;  of  abductors  of  cords, 
404 ;  progressive  bulbar,  248, 
266  ;  paeudo  -  bypertropbio 
muaealar,  372  ;  recurring  of 


contractare,    406 ;    con- 
craclnre  of  vooal  cord,  667 
dementia,  317 
writers'  cramp,  368 
Paraphrasia,  280 

Paraplegia,    220;    alcoholic,    180; 
ataxic,  243  ;  in  myelitis,  220  ; 
infantile    spastic,   290;    pri- 
mary spaslic,  241 
Parasites    in    agne.   90 :    of    skin. 

vegetable.  962  ;  animal,  969 
Parasitic  stomal  it  b,  587 
Paresis.  166 
Parkinson's  diBeo«e,,84I 


Parotitis,   metastatic,   588; 

dary,  588  ;  specific,  75 
Paroxyamal  alhominuria,  86J 

moglobiuuria,    765  ; 

cardia,  653 
Pasteur's  preventive  treatmi 

hydrophobia,  153 
Patellar  reflei,  170 
Pathognomonic  aymptonu,  6 
Pathology,  4 

Pavy'a  test  for  sugar,  850.  855 
Peetoriloqny,  386 
Pediculosis.  971 
Pedicolua    capitis,    971;    co 

971;   pubis,   972;   ves 

torum.  971 
Feliosis     iheumatica,      760, 

910 
Pellagra,  913 

Pelvic  reins,  thrombosis  of,  5 
Pemphigus,   914;    acute.   916 

aceua,  915;  geatationii 

neonatorum,   133,  915 

riginoBUE.  915  ;  vegetal 

vnlgarlE,  915 
Pentastcma  den tico latum,  83 
Peptic  power  of  stomach,  598 
Peptones  as  test  for  bile-acid 
Peptonuria,  787 
FeroDBaion  of  abdomen,  584 

cultatory,    387 ;    imiD' 


381  ; 


*.670;i 
.1  ;  of  chest.  381  ;  of 


15 
Pericardial  effosion,  649,  553 

rub.  549 
Pericarditis.     548 ;      bfenuin 

549;    in    rheumatism, 

suppurative.  648  ;  tnbe 

549 
Pericardium,  adherent  553 
Perichondritis,  loryngeat,  396 
Perihepatitis.  702  ;  atrophy  o 

from,  686 
Perimeter,  175 
Pertnephrio  abscets,  815 
Perinephritis,  816 
Per!neuri^^  177 
Period    of    danger    in    cont 

12 


Peripheral  nearitii,  179 
venous  pulse.  500 

PeripUebitK  669 

PerispleoitiE,  703,  729 

Peristaltic  moremeDt  in  dilated 
Btomacb,  320,  G-21 ;  in  intes- 
tinal obBtmction,  648 

Peritonenm,  diseases  ot.  707 

Peritonitis,  acute,  708 ;  canoerotu. 
717:  chronic,  713;  circnm- 
BCribed,   710  ;   general,  709  ; 


feve 


45; 


l^stric  alcer,  576  ;  sappui 
tive,  70S;  tnbercular,  714 

Peritjphlitis,  632 

Pemicions  Bna^mia,  752  ;  foims  ot 
ague,  88 

Peroneal  form  of  mnscalar  atropb]^, 
248 ;  nerre,  lesions  of,  206 

Pertnsais,  76 

Pestis  minor,  124 
siderans,  124 

Potechia.-.  !«)7 

Petit  mal,  321 

Petrissage,  361 

Pettenkofer's  test,  667 

Fejer's  patches,  disease  of,  43 

Phagocjtosig,  12,  IG,  R6 

Pharyngitis,  catarrhal,  588  ;  chronic. 
592  ;  granular,  592 

Pharynx,  diseases  of,  585 

Pbenyl-glucosazone.  351 

Phenyl -hydrazine  test  Eor  sugar, 
851 

Phlebitis.  569 

intracranial.  306 

Phosphates  in  nrinc.  774 

Phos[^atic  calcnli,  840 

Phrenic  nerve,  lesions  of.  202 

Pbtbeinasis.  971 

Phthisis,  452 ;  bronchial,  576 ; 
causes  of,  452  ;  complica- 
tions of,  4iW  ;  diagnosis  of, 
467  i  fibroid,  467  ;  hereditary 
predisposition  in,  452  ;  laryn- 
geal, 397 ;  physical  signs  o/. 
460  i  pneumonic,  466  ;  pre- 
ventioD  of.  471  ;  prognosis  of, 
470 ;  treatment  of,  469 ; 
varieties  of,  458 

Physical  signs,  2 

Picric  acid  as  test  for  albumen,  733  ; 
as  test  for  sugar,  850,  852 

Pigment  of  skin,  alterations  of 
943 

Pigmentation  of  skin  in  Addison's 
disease.   731  ;   in    Hodgkin's 
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Pigments,  urinary,  777 

Pimples,  907 

Pitch  of  note  in  percossioo,  362 

Pitting  of  skin  in  small-pox.  68,  71 ; 
on  pressure,  741 

Pitnitary  body  in  acromegaly,  904 

Pityriasis  ruber.  932  ;  versicolor, 
933 

Plague,  123 

PlanUr  reflex,  169 

Plaques  maqnenses,  127 

Plasmodia  malariffi,  90 

Plastic  bronchitis,  423 

Plessor,  381 

Pleura,  diseases  of,  476 ;  effosion  ot 
blood  into,  486;  thickened, 
461 

Pleurisy,  476 ;  dry,  477  ;  chylous, 
74t  ;  loculated,  478;  paru- 
leat,  478;  in  phthisis,  465, 
456  ;  in  rheumatism,  879 

Pleuritic  effusion  in  pneumonia,  443 ; 
rub,  385 

Pleurodynia,  370 

Pleuio-pueumonia,  440 

Pleiiform  neuroma,  182 

Plezimeter,  381 

Plumbism,  869 

Pneumatometer,  880 

Pneamogastric  nerve,  lesions  of, 
199 

Pneumo-hydropericardinm,  564 

Pneumonia.  437  ;  acute  lobar,  438 ; 
catarrhal,  445  ;  chronic,  448 : 
croupous,  43B  ;  in  diabetes, 
854 ;  interstitial,  438  ;  lobar, 
437;  lobalar,  445;  scrofa- 
lous,  466  :  white,  476 

Pneumonio  phthisis,  466 

Pneumonokoniosis.  448 

Pneumo- pericardium,  554 

Pneumothorax.  486  :  closed,  487  ; 
in  phthisis,  456,  465;  ti^ien, 
487  ;  valralar,  487 

Podagra,  889 

Poikilocytes,  748 

Points,  apophysial,  363 ;  doalon- 
reiix.  264;  motor,  175 

Polar  reactions,  172 

Polariscope,  test  for  sugar,  861 

Polio-encephalitis,  28B 

Poliomyelitis,  anterior  acuta,  327; 
chronica,  231  ;  subacute,  231 

Polyasthesia,  168 

Polyruorphiam  in  syphilis,  127 

Polyneuritis.  179 

Polyuria.  770  ;  in  lardaceoui  dlfease, 
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Pomphi,  9C8 

Pons  Varolii,  haemorrhage  into,  291 ; 
lesions  of,  273 

Porcupine  skin,  938 

Porencephalus,  289 

Portal  pyaemia,  144,  674 

Post-epileptic  conditions,  324 

Posterior  basal  meningitis,  304 

thoracic     nerve,     lesions     of, 
202 

Posthemiplegic  chorea,  276 

Post-tussive  suction,  463 

Postural  albuminuria,  863 

Potassio-iodide  of  mercurj  test  for 
albumen,  783 

Potassium     ferrocyanide    test    for 
albumen,  783 
iodide  in    aneurysm,    569  ;   in 
syphilis,  132 

Preecordial  dulness,  491 

Precautions  against  cholera,  122 

Predicrotic  wave,  498 

Pregnancy  inheritance  of  syphilis, 
133 

Pressure,  diverticula  of  oesophagus, 
596 ;  effects  of  aneurysm, 
564  ;  sensibility  to,  168 

Presystolic  murmurs,  494,  514 

Prevention  of  disease,  7  ;  of  cholera, 
121 ;  of  infection,  12  ;  of  en- 
teric fever,  49 

Priapism  in  myelitis,  222 

Prickly  heat,  955 

Primary  lateral  sclerosis,  241 ;  spas- 
tic paraplegia,  241 

Proglottides,  656 

Prognosis,  6 

Progressive  bulbar  paralysis,  266 ; 
muscular  atrophy,  246 

Projection,  erroneous,  187 

Prophylaxis,  7 

Proptosis  in  Graves'  disease,  723 

Propulsion  in  shaking  palsy,  342 

Proscolex,  656 

Prosopalgia,  364 

Prostate,  tubercle  of,  831 

Protrusion  of  abdominal  walls, 
582 

Prurigo,  931  ;  ferox,  931  ;  hy emails, 
931 ;  mitis,  931  ;  pedicularis, 
931  ;  senUis,  931,  972 

Pruritus,  931  ;  in  diabetes,  854 ;  in 
jaundice,  666 

Psammoma,  307 

Pseudohypertrophic  muscular  pa- 
ralysis, 371 

Psendoleuchsemia,  735 

Psilosis,  630 


Psoriasis,     933 ;     circinata,     934 
diffusa,   934;    guttata,    934 
gyrata,  934  ;   punctata,  034 
palmaris,  128  ;  rupioides,  934 
universalis,  934 

Psorosperms,  951 

Psychosis  polyneuritica,  181 

Ptomaines,  626 

Ptosis,  congenital,  192  ;  hysterical, 
192 ;  reflex,  192 

Pulmonary  embolism,  572  ;  haemor- 
rhage, 512  ;  murmurs,  517  ; 
resonance,  381  ;  tuberculo- 
sis, 452  ;  valves,  disease  of, 
523 

Pulsation,  capillary,  522 ;  epigas- 
tric, 491  ;  hepatic  venous, 
500,  523  ;  of  aneurysm,  565  ; 
of  abdominal  aorta,  exces- 
sive, 573 

Pulse,  arterial,  494  ;  anacrotic  499  ; 
aortic,  521  ;  collapsing,  521  ; 
compressible,  496 ;  dicrotic, 
496  ;  hardness  of,  496  ;  hyper- 
dicrotic,  497  ;  in  Addison's 
disease,  731  ;  in  jaundice, 
666 ;  incompressible,  496  ; 
increased  frequency  of,  495  ; 
inequality  of,  in  aneurysm, 
567  ;  intermittent,  495  ;  irre- 
gularity of,  495;  kicking, 
521  ;    mitral,  520 ;    rate    of, 

494  ;  refluent,  521 ;  soft,  496; 
slowness  of,  494  ;  splashing, 
521  ;  venous,  500 ;  volume  of, 

495  ;  water-hammer,  521 
respiration  ratio  in  pneumonia, 

442 

Pulsus  altemans,  495  ;  bigeminus, 
495  ;  bisferiens,  523 ;  para- 
doxus, 495  ;  trigeminus,  495 

Pupil,  Argyll- Robertson,  191  ;  un- 
equal in  aneurysm,  567 

Purpura,  759  ;  heemorrhagica,  760 ; 
Henoch's,  760 ;  iodic,  759  ; 
rheumatica,  760 ;  simplex, 
759  ;  variolosa,  66 

Purpuraldehyde,  667 

Purulent  inflltration  of  lung,  439 

Pus  in  urine,  818  ;  tests  for,  818 

Pustule,  malignant,  157 

Pustules,  908 ;  in  small-pox,  67 

Putrid  fever,  26 

Pyaemia,  142  ;  arterial,  144  ;  chronic 
144  ;  idiopathic,  143  ;  portal 
144  ;  varieties  of,  143 

Pyelitis,  816 

Pyelocystitis,  817 


Pyelonephrltia,  812,  817 

Pf  lephlebili!,  atlhesivo,  703  ;  sup- 
purative. 704 

Pjlorectomy,  619 

PJloroB,  stenosis  of.  G1U.  C15 ;  hyper- 
trophic, 016 

Pjonephrosis,  SIQ 

Pyo-pneumothorjx,  478,  486  ;  sob- 
phrenic,  711 

Pyrexia,  16  ;  associated  conditioD?. 
18 ;  cause  of,  22  ;  continaon^^, 
20;  course  of.  20;  hjsterioal. 
357  ;  in  uirrhosis,  684  ;  in 
pbthUlB,  463;  intermittent, 
20;  remiltent,  20  ;  treatment 
of,  24  ;  types  of,  20  ;  varieties 
of,  20 

Pjritonn  swelling  of  Urynj:,  398 

Pyrosis,  601 

I^nria,8llj,  816 


174 
Quantitative  changes  in  electricity, 

174  ;  l«*ts  for  albmnan.  784  : 

for  saffta,  852  ;  for  urea,  772 ; 

for  uric  acid,  772 
Quartan  a^rue,  87 
Quinine,  eruption  produced  by,  922  ; 

in  ague,  93 
Quinsy,  rm 
Quotidian  ague,  67 


se.  159 


K  ABIES,  150 

Ragsorters'  di: 

Rales,  385 

Rash  (aee  Eruption) 

Raws,  908 

Ray-fnngus,  160 

Uaynaud's  disease.  573 

Reaction,  diazo,  48 :    of  degene 


cholera.  119 
ment,  46 
Receiving  layer 

652 


n  Koch's  treat- 
in  tD  EBDSception, 


of,  636 


Rectal  crises.  237 
Rectum,  syphilitic 
Kecurreot    laryngeal    i 

pression  of,  567 
Red  corpuscles,  varieties  of,  749 

gum,  955 
Reduplication  of  heart  sounds,  493 
RedDz  crepiUUon,  139, 442 
ReSez  parafy-es,  179 


Reflexes  cataneons,  169  ;  deep,  169 ; 

in  transverse  lesion  ot  spinal 

cord,  213  ;  superOoiBl,  169 
Reflasnt  pulse,  521 
Refraction,  errors  of,  in  migraine, 

333 
Refrigerants,  24 
Regeneration  of  blood,  749 
Regurgitation  at  valvular  oriflcc,5U6 ; 

aortic,  521  ;  mitral,  516,519; 

murmurs   of,   517 ;  tricuspid, 

523 
Relapse  in  enteric  fever,  43 
Relapsing  fever,  32 

ocular  paralysis,  191 
Relative  cardiac  dnlnesB,  492 
Remittent  albuminuria,  663 

fevers,  85,  89 
Renal    calculoa,  640 ;    colic,    842  ; 

crises,  337  ;  dyspepsia,   601  ; 

inadequacy,    772  ;    sclcrosia. 


Kesisti 


806 


e  of,  0 


percussion, 


,   Resonance,  pulmonary,  381 
skodaic,  382 
vocal,  386 

Respiratory  wave,  .tdu 

Respiration,  Cheyne- Stokes",  379 
diseases  of  o^aos  of,  377 

Rest  in  heart  disease,  528 

Retinaculnm  of  small-pox  vesicle. 
70 

Retinitis,  albnmintiric,  793 

Retraction  of  head  in  meningitis, 
302,304 

Retrobnlbar  neuritis,  1S4 

Retiogressiou  in  shaking  palsy, 
342 

Retropharyngeal  al>sces8,  593 

Ratropulsion  in  sliaking  palaj.  342 

RevaoclnatioD,  73 

RhachitU,  898  (tie  Rickets) 

Rhagades,  908 

Rheumatic  arthritic,  chronic,  886 ; 
cephalalgia,  371  ;  fever,  876 ; 
gout,  886;  myositis,  370; 
torticollis,  371 

Rheumatism,  acute,  874  :  chronic, 
885  ;  gonorrhceal,  896 ;  mus- 
cular, 370 ;  nodose,  866 ;  war- 
latinal,  57 

Rheumatoid  arthritis,  886 

Rhinitis,  chronic  hypertrophic ,  3  S9 

Rhinophyma,  958 

Rhinoscleroma,  949 

Rhoncbi,  384 

"'  e-water  stool',  118 
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Rickets,  898  ;  congenital,  899  ; 
foetal,  903 ;  late,  903 

Rioketty  rosary,  899 

Right  ventricle,  dilatation  of,  547  ; 
hypertrophy  of,  544 

Rigidity  in  amyotrophic  lateral 
sclerosis,  250 ;  in  compres- 
sion of  spinal  cord,  264;  in 
chronic  myelitis,  225;  in 
paralysis  agitans,  329 ;  in 
spastic  paraplegia,  242  ;  in 
spinal  diseases,  213 ;  late, 
275 

Rigors  in  ague,  86 ;  in  cerebral 
abscess,  295  ;  in  pyaemia,  144 

Ringworm,  963  ;  fungi  of,  966 
Burmese,  965 ;  of  beard,  965 
of  body,  965 ;  of  head,  965 
of  nails,  966 

Risus  sardonicus,  147 

Roberts'  quantitative  test  for  albu- 
men, 784 

Rodent  nicer,  946 

Romberg's  sign,  285 

Rooms,  disinfection  of ,  13 

Rose,  the.  104 

spots  in  enteric  fever,  40 

Roseola  cholerica,  119 

Rotheln,  64 

Round  worm,  659 

Rub,  pericardial,  549 ;  peritoneal, 
585,  703  ;  pleuritic,  385,  479 

Rubella,  64 

Rubeola,  64 

Rupture  of  diaphragm,  489 ;  of 
heart,  537 

Rusty  sputum,  441 


Sacohabomycbs  albicans,  587 

Sago-spleen,  730 

St  Anthony's  fire,  104 

St.  Vitus's  dance,  343 

Salicylates  in  rheumatism,  884 

Salines  in  dysentery,  103  ;  injection 

of,  in  cholera,  121 ;  injection 

of,  in  diabetes,  813 
Saprsemia,  146 
Sarcina,  18  ;  ventriculi,  621 
Sarcoma  of  adrenal,  828 
Sarooptes  hominis,  969 
Saturnine  encephalopathy,  871 
Scabies,  969 
Scabs,  908 

Scalp,  eczema  of,  927 
Scanning  speech,  252 
Scapular  retiex,  169 
Scar,  908 


Scarlatina,  53 ;  anginosa,  57  ;  latent, 
57  ;  maligna,  57  ;  rhenmatica, 
93 

Scarlet  fever,  53 

Scarring  of  skin  in  small-pox,  68 

Schonlein*s  disease,  760 

Schott's  treatment  of  heart  disease, 
530, 539 

Sciatic  nerve,  lesions  of,  206 

Sciatica,  206,  365 

Sclerema  neonatorum,  940 

Sclerodermia,  939 ;  circumscribed, 
940 ;  diffused,  940 

Sclerose  en  plaques  dissemin^es, 
251 

Sclerosis,  amyotrophic  lateral,  250  ; 
cerebral,  293 ;  disseminated, 
251 ;  insular,  251 ;  multiple, 
251 ;  primary  lateral,  241 ; 
renal,  806  ;  secondary  lateral, 
241 ;  spinal,  212,  219 

Sclerostomum  duodenale,  661 

Scolices  of  hydatid,  693 

Scorbutus,  761 

Scratch  marks,  908 

Scriveners'  palsy,  367 

Scrofulous  pneumonia,  466 

Scrotal  neuralgia,  365 

Scurvy,  761 ;  infantile,  763 

Scybala,  639 

Sebaceous  cysts,  959 

glands,  diseases  of,  955 

Seborrhoja,  955;  congestiva,  956; 
corporis,  956  ;  oleosa,  955  ; 
sicca,  955 

Secondary    degeneration,    177 ;    of 
cord,  211 ;  in  cerebral  haemor- 
rhage, 282 
overaction,  197  ;  syphilis,  126 

Semi-tertian  ague,  87 

Senile  gangrene,  574  ;  tremor,  343 

Sensory  aphasia,  280 
areas  of  skin,  216 
symptoms  in  hysteria,  352  ;  in 

nervous  disease,  167 
tract,  lesions  of,  272 

Septicaemia,  146 

Septum  ventriculorum,  deficient 
530 

Serum,  antirabic,  153;  antitoxic, 
15  ;  antitoxic  in  diphtheria 
113  ;  of  dropsy,  composition 
of,  791 ;  pleurisy,  477 

Serum-globulin,  787 

Serum-test,  Widal's,  48 

Serum-therapeutics,  16 ;  in  hydro- 
phobia, 150  ;  in  tetanus,  153 

Seventh  nerve,  lesions  of,  195 


Sewage  Aeltctt  In  sDtoric  fever. 
38 

Shadow  corpngclee.  765 

ShftkiDg  paixy,  :hi 

ShiDgles.  917 

Shotty  pulse,  521 

Sibilant  rboochi.  386 

Sick  headache,  332 

Sideroaif.  448 

SUJcOHis,  448 

Sinoee)^,  cerebral,  thrombosis  of, 
305,571 

Siriasis,  874 

Sixth  nerve,  lesions  of,  188, 189 

Skin,  actinomycosis  of,  162 ;  atro- 
phic conditions  of,  941  ;  dla- 
ooloration  of,  by  ailver,  240 ; 
in  Addison's  disease,  731  ; 
diseases  of,  907  :  elementary 
lesions  of,  W)7  -,  hypertrophies 
of,  'J38  ;  lesions  of,  in  Bnght's 
di9eafe,795, 93(1 ;  new  growths 
in,  945  ;  pigmcDtation  of,  in 
Addison's  dlBease, 731 ;  reQei. 
of  pnpil,  190  ;  sensoiy  areas 
of,  216 

Skodaio  resonance,  382  ;  in  plearisy, 
480 

Small  intestine,  catarrh  of,  62ii 

Bmall-pox,  65;  prevention  of.  71  ; 
varieties  of.  68 

Smell  in  nervous  diseases,  175 

Snuffles    in    congenital     syphilis, 
133 

Sodium  binratc  in  gout,  893 
urate  calculus,  U40 

Soft  pnlse,  496 

Softening  of  brain,  286 ;  red,  277  ; 


Solvent 


emng  of  bi 
yellow,  21 


845 


of  renal  calculi. 


Somnambulism.  357 
SouoroiiK  rhonchi,  385 
Bordef.  28 
Sore  of  skin,  908 
Sore  throat,  catarrhal,  . 

men's.  592  :  in  i 

in  scarlatina,  55  . 

122  ;  ulcerated,  !hki 
Sounds,  adventitious.  384 
Spasm,  167  :  facial,  208  ;  histrionic, 

209;    in     hysteria,    354;    of 

glottis,  407  ;  of  jaw,  208 ;  of 


n  syphilis. 


Special  ?. 


175 


a  nervous  diseases, 


Spooilic  disease,  duration  of,  11  ; 
incQbation  of,  11  ;  transmis- 
sion of,  12 

Spectroscope  as  test  for  blood,  768  ; 
in  hemoglobinuria,  766 

Speech,  scanning,  252 

Sperm  inheritance  of  syphilis,  13! 

Sphygmograph,  497 

Spinal  accessory  nerve,  lesions  of. 


cord,  abscess  of,  219 ;  anatomy 


of, 


,    262  ; 


compression  of,  264 ;  dlseMOS 
of,  209 ;  effects  of  lesions, 
210  ;  bttmorrhage  into,  232  ; 
sclerosis  of,  212,  219  ;  secon- 
dary degenerstioii.211;  trans- 
verve  lesions  of,  213 
Irritation,  360 

membranes,  tumours  of,  260 
meningeal  hEemorrhage,  269 
meningitis,  264 
nerves,  lesions  of,  201 
Spine,   cancer  of,   284 ;   caries  of, 

264 
Spirals,  Curscfamann's,  428 
Spirillum,  9;  fever,  38;  Kiukleri,  626 
Spirochete,  9 ;    Obermelerf   in   te- 
lapsipg  fever,  36 


I   pnenmo- 


ociilar  musclen,  208 
Spasmodic    asthma, 

407 ;  torticolUs.  339 
Spastic    ataxia.    243 ;    hemiplegia, 

lulantile,    290 ;    paraplegia, 


Splash    sound,    3{ 
.  thorax,  488 

I  Splashing  pnlse,  621 
■  Spleen,  active  oongestion  o(,  729; 
abscess  of,  729  ;  diseases  of, 
728;  embolism  in,  572,  730; 
enlargement  of,  729 ;  exami- 
nation of,  728 ;  bardbake, 
737;  hydatid  of,  730;  in 
Bgoe,  87,  91  ;  in  Hodgkin's 
disease,  736,  737  ;  infarcts  of, 
730 :  lardnceous  degeneration 
of,  730  ;  leuchiemic,  756,  767  ; 
passive  congestion  of,  730 ; 
tumours  of,  730 
Splenic  anttmia,  729 

fever.  156 
SplenisatioD  of  lung  in  heart  dis- 

Splenitla,  729 

Splenomedullary  leuchiemia,  766 
Splenomegaly,  730 
BpongineM  of  gams,  762 
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Sponging  in  pyrexia,  25 

Spor^ic  cretinism,  721 

Spotted  fever,  26 

Sprue,  630 

Spurious  croup,  391 

Sputum  in  bronchitis,  416 ;  in  foetid 
bronchitis,  422  ;  nummular, 
459  ;  phthisical,  460 ;  rusty, 
441 

Squibb's  process  for  urea,  773 

Squinting,  186 

Staccato  speech,  252 

Stains  of  skin,  909 

Staphylococci,  9 

Static  ataxy,  235 

Status  epilepticus,  325,  330 

Stellwag's  sign,  723 

Stenosis,  aortic,  522  ;  mitral,  519  ; 
pulmonary,  523,  531;  valves, 
508,  513 ;  hypertrophic,  of 
pylorus,  616  ;  tracheal,  412 

Stercobilin,  777 

Stercoraoeous  vomiting,  646 

Stercoral  ulcers,  646 

Sterilisation  of  milk,  629 

Sterilisers,  629 

Stertorous  breathing,  283 

Stethograph,  380 

Stethoscopes,  382 

Stimulants  in  pyrexia,  26 

Stomach,  acute  paralytic  distension 
of,  620 ;  cancer  of,  614 ; 
dilatation  of,  acute,  620 ;  dila- 
tation of,  chronic,  620 ;  dis- 
eases of,  597  ;  examination 
of,  597  ;  haemorrhagic  ero- 
sions of,  607,  609  ;  hour-glass 
contraction  of,  610 ;  in  heart 
disease,  512 ;  mammilated, 
607  ;  neuroses  of,  603  :  ulcer 
of,  609  ;  washing  out,  622 

Stomatitis,  585 ;  aphthous,  585 ; 
gangrenous,  586  ;  parasitic, 
587  ;  ulcerative,  586 

Stone  in  kidney,  840 

Stools,  dysenteric,  99  ;  rice-water, 
of  cholera,  118 

Strabismus,  convergent,  186 ;  diver- 
gent, 186 

Strangulation  of  intestine,  645  ;  of 
moveable  kidney,  838 

Strawberry  tongue  in  scarlatina,  55 

Streptococci,  9 

Striae  atrophicte,  942 

Stricture  of  intestine,  643 ;  of 
oesophagus,  cicatricial,  595  ; 
spasmooic,  595 ;  of  trachea, 
412 


Stridor,  385  ;  chronic  infantile, 
409 ;  in  mediastinal  tumour, 
580 

Strobila,  657 

Strongylus,  duodenalis,  601  ;  gigas 
in  kidney,  833 

Strophulus,  955  ;  albidus,  959 

Subcutaneous  nodules,  879 

Subglottic  laryngitis,  395 

Submaxillary  ceUulitis,  588 

Submorphous  deposits,  841 

Subsultus  tendinum,  28 

Succussion,  387  ;  hippocratic,  488 

Suction,  post-tussive,  463 

Sudamina,  954 ;  in  acute  rheumat- 
ism, 878 

Sugar  in  the  urine,  qualitative  tests 
for,  849  ;  quantitative  tests 
for,  852 

Sulphates  in  urine,  774 

Summer  catarrh,  389 

Sunstroke,  874 

Superficial  cardiac  dulness,  492 ; 
reflex,  169 

Supplementary  breathing  383 

Suppression  of  urine,  obstructive, 
843 

Suppurative  cholangitis,  701 ;  me- 
ningitis, 301 
nephritis,     consecutive,     812  ; 

metastatic  814 
pericarditis,  548 
peritonitis,  708 
pylephlebitis,  704 
tonsillitis,  589 

Supra-orbital  neuralgia,  364 

Supra-renal  capsules,  diseases  of, 
731 ;  tumours  of,  828 

Surgical  emphysema,  431 

Suspension  in  locomotor  ataxy,  241 

Sweat-glands,  diseases  of,  953 

Sweating    in     acute    rheumatism, 
878 ;  in  ague,  87  ;  in  phthisis, 
463 ;  in  rickets,  854 
of  urea  in  ursemia,  747 

Sycosis,  962  ;  due  to  ringworm,  965 

Symmetrical  gangrene,  574 

Symptomatology,  4 

Symptoms,  meaning  of,  2 ;  patho- 
gnomonic, 5 

Syncope  in  sunstroke,  874;  local, 
574 

Synovitis,  gonorrhoea],  896 

Syphilides,  126  ;  late,  128 

Syphilis,  125  ;  acquired,  125 ;  con- 
genital, 132  ;  contagion  of, 
130  ;  in  locomotor  ataxy, 
234  ;  in  paralytic  dementia. 


305  ;  of  beart,  540  ;  of  brain, 
312 :    of    laiTiii,    399 ;    of 
lirer,    689  ;     of    lung,    W6 ; 
secondary,  126 ;  tertiary.  138 
Sjphilodeimia,  136 
Syrlngomjelia,  262 
Sjstolic  murmnrs,  493,  513 
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TeUny,  348  ;  intsnnittent,  349  j  r»- 

mlttent,  349 
Thalamaa  options,  273 
Thermic  fever,  874 
ThermolyBiB,  22 


Tabes   dorsalis.   234; 
738 

Tache  c^rfbraie.  299 ;  m^nin- 
gitique,  299 

Tachjcaidia.  56H ;  paroxysmal,  668 

Tactile  vocal  fremitns,  379 

Tsnia  ecbinococcns.  692;  meaio- 
caoellata.  658 ;  saginata, 
658  ;  aollun,  656 

Tapeworms,  666 

Tapotement,  361 

Tast^  in  nervous  diaeasefl,  175 ; 
ioKs  of,  in  paratyais  of  liftb 
nen-e,  193 

Taxis,  abdominal.  651 

Tcctli  in  congenital  STpbllis.  134 

Tcichopsia,  33a 

Temperature;  chart  of,  17 ;  daily 
variations  of,  IT  ;  range  of,  in 
health,  18  ;  in  disea^,  IS  :  to 
hysleria,  367;  Hubnormol,  33; 
registration  of.  IT;  sensibility 
to,  168 

Tempotal  hemianojiia.  181 

Temporo- sphenoid  a]  convolutions, 
lesions  of,  239 

Tender  points  in  neiitalgia,  363 

Tendon  reflexes.  170 

Tendoo- sheaths  in  acute  rheu- 
matism, 877 

Tenesmus  in  dysentery.  99 

Tension,  arterial,  49^ ;  in  angina 
pectoris.  556,  557  :  in  ne- 
phritis, 792 

Tensors  of  cords,  paralysis  of,  407 

Tertian  a^^o,  87 

Tertiary  syphilis,  128 

Testis,  tubercle  of,  831  j 

Tests  for  albumen.  781  ;  for  hile 
acids.  (!GT ;  for  bile  pigment, 
1)07  ;  for  blood,  787  ;  for  pus, 
818 ;  for  sugar,  849 

Tetanns,  146 ;  hydrophobicus.  148  ; 
idiopathic,  147  :  ncona 
146 :    rheumatic,   147 
matic,  146 

TetanuB-antitoidD,  160 


Thermometer,  use  of,  17 

Thermotuls.  22 

Thickened  pleura.  481 

Third  nerve,  lesions  of,  186.  189 

Thomsen's  disease,  376 

Thoracic  anenrjsm,  566 

Tboracometer.  .180 

Threadworms.  660 

ThriU,  491.  618,  5:)2  ;  hydatid,  691 

Thrombosis.  570;  of  cerebtal  ar- 
teries,  266 ;  of  cerebral  si- 
nuses, 306 :  of  mesenteric 
artery,  572  ;  varieties  of, 
571 

Thrush,  587  ;  fungus  of,  687 

Thymus  in  acromegaly,  903 

Thyroid  body  in  acromegaly,  90S ; 
diseases  of,  720;  in  Graves' 
disease,  722  ;  in  myzcedema, 
727 

Thyroid  extract  iu  Graves'  disease, 
726 ;  in  myzcedema,  737  ;  in 
sporadic  cretinism,  721 

Thjrotomy.  403 

Tic,  oonvulflivo,  209 
douloureni,  364 

Tidal  wave.  497 

Tinea    circin 

965;  sycosis,  965; 
964 ;    unguium,   966 ;    versi- 
color, 963 

Tinlcling.  metallic,  385 

Tinnitis  auriam,  198 

To-aud-tm  murmur,  621 

Toluylendiamine  causing  jaundice, 

Tongue,  atrophy  of,  301 
beefy  in  diabetes.  805 
paralysis  of,  191,  360 
Tonic  convnlsions,  167 
Tonics,  cardiac,  528 
Tonsillitis,     acute,    669 ;    chronic, 

691  ;    foilicuiar.    690 ;    snp- 

purative,  589 
Tonsils,    chronic   enlargement    of, 

691  ;      diseases      of.       685 ; 

Luschka's,   591  ;  pharyngeal, 

591 
Tophi,  892 

Tormina  in  dysentery,  99 
Torticollis,   Sxed,   339 1;   rheumatic 

371 ;  spaamodic,  339 


marginalA, 
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Volvulus,  644 

Vomica  in  phthisis.  455 

Vomited  matters,  examination  of, 
597 

Vomiting,  coffee-ground,  611,  618  ; 
faecal,  608  ;  faecal  in  gastro- 
colic fistula,  617 ;  in  acute 
indigestion,  599 ;  in  Addison's 
disease,  731 ;  in  cerebral  tu- 
mour, 309  ;  in  cirrhosis,  682  ; 
in  dilated  stomach,  621  ;  in 
gastric  cancer,  616 ;  in  gastric 
ulcer,  611  ;  in  indigestion, 
601;  in  lead-poisoning,  825  ; 
stercoraceous,  646 ;  urtemic, 
796  ;  of  blood  (see  Hsemate- 
mesis) 

Von  Graefe's  sign,  723 

Vox  cholerica,  118 


Wallbbian  degeneration,  177 

Wart,  939 

Wasting  in  phthisis,  463  ;  muscular, 

177  ;  palsy,  246 
Water  as  means  of  spread  of  cholera, 

116 ;   of  spread  of  typhoid, 

88 
Water-brash,  601 
Water-hammer  pulse,  521 
Waters,  aperient,  640 
Wave,  dicrotic  497 
Waxy  liver,  687 
Weil  s  disease,  53 
Weir-Mitchell  method,  358 
Wenp,  959 

Wet  pack  in  pyrexia,  25 
Wheals,  908 


Whispering  echo,  462 

White  columns  of  cord,  lesions  of 
211 
pnenmonia  in  syphilis,  476 

Whooping  cough,  76 

Widal's  test,  48 

Winter  cough,  420 

Woolsorters'  disease,  157 

Word-blindness,  280  ;  deafness,  280 

Wormian   bones  in  hydrocephalus, 
315 

Worms,  intestinal,  655 

Writers'    cramp,    367  ;    forms    of 
368 

Wryneck,    congenital.    339  ;    spas- 
modic, 339 


Xanthelasma  {see  Xanthoma) 
Xanthine  calculus,  841 
Xanthoma,  952 

diabeticorum,  854,  953 

in  jaundice,  666 

planum,  952 

tuberosum,  953 
Xerodermia,  937  ;  albidum,  943 ;  of 
Kaposi,  942 


Yaws,  949 

Yeast-plant  in  vomit,  621 

Yellow  fever,  95  ;  tubercle,  135 


Zbnkbb's  disease  of  muscles,  44 
Zones,  hysterogenic,  355 
Zona,  917 
Zoogloea,  9 
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